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Chapter 1
General approach

P.2
Note keeping

General aspects

It is impossible to over-emphasize the crucial nature of note-keeping in A&E. An average junior doctor or nurse will
be involved directly in the treatment of up to 3000 new patients during a 6 month period. With the passage of time,
it is impossible to remember all aspects relating to these cases, but there may be a requirement to give evidence in
court, several years after the initial event. The only reference will be the notes made much earlier. Medicolegally, the
A&E record is the prime source of evidence in medical negligence cases (p30). The defence organizations have in the
past had to settle cases in which the notes were deficient and because, with the passage of time, the individual
could not be clear about the details of a specific patient. A court may consider the standard of a doctor/nurse's notes
to reflect his or her general standard of care. Sloppy, illegible or incomplete notes reflect badly on the individual. In
contrast, if notes are neat, legible and detailed, those reviewing the case will naturally expect the doctor's general
standards of care, in terms of history taking, examination and level of knowledge, to be competent.

The Data Protection and Access to Medical Records Acts give patients right of access to their medical notes. If,
whenever writing notes, you remember that the patient may in the future read exactly what you have written, then
ill-advised, judgemental or rude comments are likely to be avoided. Follow the basic general rules listed below:

Layout

Follow a standard outline:

Presenting complaint
Indicate from whom the history has been obtained (eg the patient themselves, a relative, or ambulance personnel).
Avoid attributing events to certain individuals (eg patient was struck by a€~Joe Bloggsa€™,).

Previous relevant history

Especially note recent A&E attendances. Include family and social history. For example, an elderly woman with a
Collesa€™ fracture of her dominant hand may be able to manage at home with routine follow-up provided she is
normally in good health and has good family or other support. If, however, she lives alone in precarious social
conditions without such support, then admission on a€~social groundsa€™ may be required.

Current medications

Remember to ask about non-prescribed drugs (including recreational, herbal and homeopathic). Some women may
not volunteer the OCP as a 4€ " medicationa€™ unless specifically asked. Enquire about allergies to medications, and
document the nature of this reaction.

Examination findings

As well as +ve features, document relevant -ve findings (eg the absence of neck stiffness in a patient with headache
and pyrexia). Always document the side of the patient which has been injured. For upper limb injuries note whether
the patient is right or left-handed. Document if a patient is abusive or aggressive, but avoid non-medical,
judgemental terms, (eg a€~drunka€™). Use a€" efta€™ and &€ " righta€™, not 3€"LAE€E™ and € RaE™.,

Investigation findings

Record clearly.

Working diagnosis
For patients who are being admitted, this may be adifferential diagnostic list.

P.3

Treatment given
Document drug(s), dose, time and route of administration (see current BNF for guidance). Include medications given
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as part of treatment in A&E, as well as therapy to be continued (eg course of antibiotics). Note the number and type
of sutures/staples used for wound closure (eg 4€~5 A— 6/0 nylon suturesa€™).

Document if the patient and/or relative is given pre-printed instructions (eg 4€“POP careda€™). Indicate when/if the
patient requires to be reviewed by GP (eg a€~see GP in 5 days for wound check and suture removala€™), or other
arrangement (eg a€"return if symptoms worsena€™).

Basic rules

e Always write legibly in ball point pen, preferably in black ink, which photocopies better than pale blue.
e Always date and time the notes.

e Sign your notes and print your name and status below.

e Make your notes concise and to the point.

e Use simple line drawings or pre-printed sheets for wound/injury descriptions.

e Avoid idiosyncratic abbreviations.

e Never make rude or judgemental comments.

e Always document the name, grade and specialty of any doctor from whom you have received advice.

e When referring or handing a patient over, always document the time of referral/handover, together with the
name, grade and specialty of the receiving doctor.

e Keep the GP informed with a written letter (p8), even if the patient is admitted. Most A&E departments have
systems (usually computerized) which generate letters to GPs.

P.4
Radiological requests

a€"I am glad to say that in this country there is no need to carry out unnecessary tests as a form
of insurance. It is not in this country desirable, or indeed necessary, that over protective and over
examination work should be done, merely and purely and simply as I say to protect oneself
against possible litigationa€™

a€"Judge Fallon, quoted by Oscar Craig, Chairman Cases Committee, Medical Protection Society.

Requesting investigations

The booklet published by the Royal College of Radiologists entitled a€~Making the best use of a Department of Clinical
Radiology: Guidelines for doctorsd€™ (5th edition, London, 2003) contains a large amount of very useful information
and is strongly recommended.

General aspects

e An X-ray is not a substitute for careful and thorough clinicalexamination. It is generally unnecessary to request
X-rays to confirm the clinical diagnosis of uncomplicated fractures of: the nose, coccyx, an isolated rib, toes
(other than the big toe).

e Ifin doubt as to the need to obtain X-rays, or the specific investigation required, consider relevant guidelines
(eg Ottawa rules for ankle injuries, p463) and/or discuss the situation with a senior member of A&E staff or a
radiologist.

e The information on the X-ray request card must include mechanism of injury, clinical findings (including the side
involved: right or lefta€”spelt out in full, not abbreviated) and the clinical diagnosis. This is of particular value to
the radiologist, who will subsequently report the films without the advantage of also being able to examine
the patient.

e Do not worry about which exact X-ray views are required. Leave this to the radiographer who will know what
is required, based upon the information provided on the request card (eg AP + simplified apical oblique views
for a patient with suspected anterior shoulder dislocation).

e Always consider the possibility of pregnancy in women of childbearing age before requesting an X-ray of the
abdomen, pelvis, lumbar spine, hips or thighs. If the clinical indication for X-ray is overriding, tell the
radiographer who will attempt to shield the fetus/gonads. If the risks/benefits of X-rays in pregnant or possibly
pregnant women are not obvious, consult a senior A&E doctor or a radiologist.

X-ray reporting system
Many hospitals have established systems so that all X-rays taken in A&E are reported by a radiologist or senior
radiographer within 24hrs. This enables appropriate action to be taken when radiological abnormalities are not
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initially identified by the A&E doctor or nurse.

Red dot system

In addition to the formal reporting system described above, a a€ red dot systema€™ is in widespread use, whereby
the radiographer who takes the films applies a sticky € red dotd€™ to the X-ray films if they identify anabnormality.
This alerts A&E staff to the possibility of a relevant abnormal finding.

P.5
P.6

Discharge, referral and handover

Most patients seen in A&E will be examined, investigated, treated and subsequently discharged home with either no
follow-up required, or advice to see their own GP (for suture removal, wound checks etc). Give these patients (and/or
attending relative/friend) clear instructions on when to attend the GP's surgery and an indication of the likely course
of events as well as any features that they should look out for to prompt them to seek medical help prior to this.
Formal written instructions are particularly useful for patients with minor head injury (p355) and those with limbs in
POP or other forms of cast immobilization (p410).

4%o0"10% of patients coming to A&E require referral to an inpatient team. If not handled correctly, this can cause
considerable anxiety, misunderstanding and potential conflict between A&E staff and other disciplines. Before making
the referral ask the following questions:

Is it appropriate for this patient to be referred to the inpatient team?

In most cases this will be obvious. For example, a middle-aged man with a history of crushing chest pain and an ECG
showing an acute infarct clearly requires urgent consideration of thrombolysis within A&E and rapid admission for
further investigation and treatment. Similarly, an elderly lady who has fallen, is unable to weight-bear and has a
fractured neck of femur will require inpatient care and surgery.

However, difficult situations occur where the clinical situation is less clear cut; suppose for example, that the middle-
aged man experienced 4-5mins of chest pain which was atypical, has a normal ECG and CXR and is anxious to go
home. Or the elderly lady has no apparent fracture on X-ray, but is still unable to weight-bear.

Have I obtained the appropriate information to make this decision?

This will usually require a balance between availability, time and appropriateness. In general, in A&E, simple
investigations which will rapidly give the diagnosis, or appropriate clues to it are all that are needed. These include
ECGs, ABG and plain X-rays. It is rare to have to wait for the results of investigations such as FBC, U&E, LFTs before
referring a patient, since initial emergency patient management is rarely affected by these. Simple trolley-side
investigations are often of great value. For example, stix estimations of blood glucose (BMG) and urinalysis. If further,
more complicated investigation is needed, then referral either for in- or outpatient management by a specialist team
is indicated.

Has the patient had appropriate treatment pendingthe inpatient team?

The most common error here is to forget, or delay, the administration of analgesia. Every patient in pain must have
that pain appropriately treated as soon as possible. A patient does not have to a€~earna€™ analgesia, and there is
no situation where analgesia should be delayed to allow further examination or investigation. Concern regarding
masking of signs or symptoms, for example in a patient with an acute abdomen, is not only inhumane but incorrect.
Put yourself in the patient's positiona€”it is remarkable how doctorsa€™ attitudes to pain and acute conditions alter
when they themselves have experienced the condition at first hand!

P.7

How to refer patients

Referral will usually be by telephone, and while this form of communication has merits, it can itself create problems:

e Introduce yourself and ask for the name and grade of the specialist.

e Give a clear, concise summary of the history, the investigations and treatment that you have already
undertaken. It is important to indicate that the patient is being referred. Indicate that the specialist needs to
come and see the patient. It is not usually enough to get telephone advice alone from a specialist in relation to
a patient's presentation, especially if the patient is going to be discharged. With ever increasing pressures on
beds in most hospitals, inpatient teams can be reluctant to come and see patients and are often happier to
give advice over the phone if this avoids admission. This is never acceptable. If, in your view, the patient
requires to be admitted then clearly indicate this. If, for whatever reason, this is declined, do not get cross,
rude or aggressive, but contact a senior member of A&E medical staff, such as your registrar or consultant, and
they can speak to the specialist team themselves.

e At the time that the specialist team come to see the patient, or the patient is admitted directly to a ward, the
A&E notes should be complete, legible, with a list of the investigations which have already been performed and
the results which are available, together with a summary of treatment already given and the response
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achieved. In an emergency, do not delay referral or treatment merely to complete the notes, but write proper
notes at the earliest opportunity.

e Inpatient specialists who attend patients in A&E must write their findings and management plan in the notes,
adding a signature and the time/date.

Handing over patients

Dangers of handing over

Handing over a patient in the A&E department to a colleague, because your shift has ended and you are going home,
is fraught with danger. It is all too easy for patients to be neglected or receive sub-optimal or delayed treatment in
one's eagerness to finish the shift and leave the department for other, socially pressing activities. The safest
approach is to complete to the point of either discharge or referral to an inpatient team every patient that you are
seeing at the end of a shift. Occasionally, however, this may not be possible (for example, if there is a delay in
obtaining an X-ray). In these situations, hand over the patient carefully to the next incoming A&E doctor who is
taking over (and keep nursing staff informed of this arrangement).

How to hand over

The handover should include those aspects of history and examination that have already been performed and the
results of any investigations as well as treatment undertaken. Written records on the patient must be signed and as
complete as possible. They should note the time that the patient was handed over and the name of the
doctorconcerned. In the same way, when accepting a &€~ handed-over patienta€™ at the start a shift, you must
equally be happy as to the events that that have occurred beforehand. Finally, it is courteous (and may prevent
embarassing situations) to tell the patient that he will have his further care performed by another doctor.

P.8

Liaising with GPs

In the UK, general practitioners have a pivotal role to provide andcoordinate medical care for patients on their lists.
In most situations, the GP will know more than anyone about the past history, social and family situation and recent
events of their patient's management. Therefore, contact the GP whenever any of these aspects are relevant to the
patient's A&E attendance or where considerations of hospital admission or discharge back to the community are
concerned.

Every attendance by a patient at an A&E department should routinely be followed by a letter to the patient's GP
detailing the reason(s) for presentation, the clinical findings and relevant investigations, the treatment given and
what follow-up arrangements are to be made.

Whenever a patient has died, contact the GP without delay, first to provide a medical contact and assistance to the
bereaved family, second to prevent embarrassing experiences (such as letters being sent requesting clinic
attendances) and third out of courtesy, because the GP is the patient's primary medical attendant. Finally, the GP
may be asked to issue a death certificate by the Coroner (or in Scotland, the Procurator Fiscal) following further
enquiries.

Always contact the GP prior to the discharge of a patient where early follow-up (ie within the next 24-72h) is
required. This may occur with elderly patients where the A&E staff are unlikely to be fully conversant with the home
situation and the ability of the patient to manage at home. A typical example would be an elderly lady who lives
alone and who has sustained a Collesa€™ fracture of her dominant wrist. The immediate A&E management of this
patient is relatively simple (p426). However, merely manipulating a Collesd€™ fracture into a good position,
supporting it in an adequate cast, and providing analgesia, is only one facet of care. The GP may know that the lady
has supportive relatives or neighbours who will help with the day-to-day tasks of shopping, cooking and will help her
to bath and dress. The GP and/or the associated team may be able to supplement existing support and check that
the patient is coping. Equally, the GP may indicate that with additional home support (eg with home helps, meals on
wheels, district nurses), the patient could manage. Alternatively, the GP may indicate that the Collesa€™ fracture
merely represents the final event in an increasingly fragile home situation and that for primarily 8€ ~“sociala€™
reasons, the patient will require hospital admission, at least in the short term.

For the same reasons, a GP who refers a patient to the A&E department and indicates on the referring letter that the
patient will 4€ require admissiona€™ will be doing so in the full knowledge of the patient's home circumstances.
Always contact the GP if it is contemplated that the patient is to be discharged and preferably this should be after
senior medical consultation.

Lastly, remember that GPs, like all of us, are also under considerable pressure. You may feel in some situations that a
patient has been referred inappropriately to A&E by the GP, or the patient may tell you that they have unsuccessfully
tried to contact their GP. Rather than irately ringing the practice and antagonizing them as well as increasing your
own stress levels, bring the situation to the attention of the A&E consultant who can raise this constructively and
appropriately in a suitable environment.

P.9

Telephone advice calls from patients and carers
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Many A&E departments receive telephone calls from patients, parents and other carers for advice regarding
emergency problems. These telephone contacts should be considered in exactly the same fashion as a standard
(face-to-face) consultation. Details of the call must be formally documented, including:

e date and time of the call

e the caller's telephone number

e the caller's relationship to the patient
e the patient's name, age and sex

e the nature of the problem

e the advice given

As with all notes, these should be dated, timed and signed by the person taking the call.

NHS Direct

In many parts of the UK, local agreements exist such that telephone advice calls do not routinely reach A&E, but are
instead redirected to NHS Direct. This organization provides a 24 hour, 7 day service. It is staffed by nurses who
respond to problems presented over the telephone by providing advice according to protocols. Sometimes, patients
may attend A&E having been apparently referred a€"~inappropriatelya€™ by NHS Direct. Enquiry by the A&E
consultant at a later time very often reveals that the advice given was actually appropriate, considering what the
patient told NHS Direct.

The telephone number for NHS Direct is: 0845 4647

The equivalent service in Scotland is NHS244€"the telephone number for this is: 08454 242424

Telephone advice calls from other health professionals

Occasionally, other health professionals will telephone A&E and request advice regarding the management of
patients in their care. It is often appropriate for such advice to be given by more experienced A&E doctors
(consultant, staff grade or registrar).

Telemedicine

Increasingly, emergency health care is being provided by integratednetworks which include A&E departments, minor
injuries units, radiology departments and GP surgeries, connected by modern telemedicine links. Telemedicine has
obvious advantages for patients living in remote or rural settings. Telemedicine links enable a wide range of injuries
and other emergency problems to be diagnosed and treated locally. A typical example of a question which can be
answered by telemedicine is the question as to whether or not a patient who presents with an isolated Collesa€™
fracture after a fall needs to have a manipulation of the fracture. The combination of video and teleradiology allows
an informed decision to be made and for this to be explained directly to the patient. However, in order to undertake
telemedicine consultations safely, a certain expertise is required. These specialist consultations are perhaps
generally best reserved for more senior A&E doctors. Documentation is, of course, crucial.

P.10

Liaising with the ambulance crew

Ambulance and A&E staff inevitably have a close professional relationship. Ambulance crews are professional
members of staff, like yourself. They work in conditions which are often difficult and sometimes dangerous. It is
worthwhile taking an off-duty day to accompany a crew during their shift to see exactly the kind of problems they
face.

One of the principal benefits of the introduction of paramedic training has been to bring ambulance staff into the A&E
department to work alongside medical and nursing staff and to foster the communication links and rapport that are
essential for good patient management.

In the UK, a patient brought to an A&E department by an ambulance crew will routinely have a patient report form
(PRFa€”see below). This is completed by the crew at the scene and in transit, and given to Reception or nursing staff
on arrival in A&E. The information on these forms can be invaluable. In particular, the time intervals between the
receipt of the 999 call, arrival at scene and at hospital, provide a time framework within which changes in the
patient's clinical condition can be placed and interpreted.

The initial at-scene assessment will include details of the use of seat belts, air bags, crash helmets etc, and is
particularly valuable when amplified by specifically asking the crew about their interpretation of the crash, likely
speeds involved, types of vehicle etc.

The clinical features of pulse rate, BP, respiratory rate and the components of the GCS form baseline values from
which trends can be started and response to treatment can be judged. Often, useful aspects in the
history/comments section will include previous complaints, current medications etc which the crew may have obtained
from the patient, relatives or friends. Before the ambulance crew leave the department, you should confirm with them
that they have provided all relevant information. The ambulance patient report form will also contain important
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information about oxygen, drugs, IV fluids administered before hospital, together with the response to these
interventions.

Do not be judgemental about the crew's performance. Remember the constraints under which they operate. Without
the benefits of a warm environment, good lighting and sophisticated equipment, it can be exceedingly difficult to
make accurate assessments of illness or injury severity, or to perform otherwise simple out of hospital tasks (eg
basic airmaymanagement and IV cannulation).

Similarly, do not dismiss the overall assessment of a patient made by an experienced ambulance crew. While the
ultimate diagnosis may not be clear (and this is a situation which pertains equally in the A&E department), their
assessment of the potential for life-threatening events is often extremely perceptive. Equally, take close heed of their
description ofcrash scenes. They will have seen far more than most A&E staff, so accept the benefit of their greater
experience.

Most ambulance staff are keen to obtain feedback, both about specific cases and in relation to general aspects of
medical care. Like everyone, ambulance crews are interested in their patients. A few words as to what happened to
Mrs Smith who was brought in last week and her subsequent clinical course is a friendly and easy way of providing
informal feedback and helps to cement the productive professional relationship between the ambulance service and
the A&E department.
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Figure. An example of a patient reporting form

P.12

Coping as a junior doctor in A&E

Although most junior doctors coming to work in A&E have alreadycompleted 12-18 months of post-qualification
experience, the prospect of working at the &€~ sharp enda€™ can be accompanied by trepidation. As with many
potentially worrying situations in life, reality is not usually as terrifying as its anticipation. The actual number of hours
you work in A&E may not appear long in comparison with other medical jobs, but do not assume that this makes an
A&E job &€~ easya€™. The majority of the time that you are on-shift, you will be on your feet, working, thinking and
making decisions. It is unusual to come off-shift without feeling physically tired.

Active young doctors can usually cope with these physical demands, but recognize that a demanding professional life
and demanding social life are rarely compatible for long. Make the most of your time off and try to relax from the
pressures of the job. One function of relaxation is to enable you to face work refreshed and invigorated. You are
mistaken if you believe that having been out all night, you can work unimpaired the following day. Tired doctors make
mistakes. They also tend to have less patience, and as a consequence, interpersonal conflicts are more likely.

A greater problem is the mental aspect of the job. Doctors coming to A&E often find that it is first occasion in their
medical careers when they have to make unequivocal decisions based on their own assessment, investigation and
treatment of a patient. This is one of the great challenges and excitements of A&E medicine. It is also a worry.
Decision-making is central to A&E practice, and with experience the process becomes more simple. Developing a
structured approach can pre-empt many problems and simplify your life. For example, having obtained an appropriate
history and performed the relevant clinical examination of a patient, ask yourself a series of questions such as:

e do I know what is likely to be wrong with this patient?

e what investigations are required to confirm/exclude the diagnosis?

e do I know what treatment is needed and have I got the skills required?
e does this patient require referral to an inpatient team? (p6)

e if not, does the patient require to be reviewed in an A&E or specialist clinic?

The diversity of conditions with which patients can present to AXE means that no individual doctor can know more
than a fraction about the spectrum of presenting pathologies. Therefore, it is as important to recognize and accept
when you are out of your depth as it is to make decisions and treat patients whom you know can manage. Seek help
appropriately. Do not just to try to muddle through. This may mean asking for senior help. Usually, your first approach
should be to senior ARE medical staff. In some departments, direct contact with a specialist team is required. One of
the most difficult situations is where a specialist either refuses to come to see the patient or gives advice over the
phone which is clearly inappropriate. You must always act as the patient's advocate. If you refer a patient with a
fractured neck of femur, and the telephone message from the inpatient team is a€~discharge the patient with
outpatient review in one weeka€™, it is clearly wrong to carry this out. First, check that the message is correct. More
conflict and aggravation is caused by communication errors (usually involving second-hand telephone messages)
than anything else. If thesituation remains unresolved, consult senior A&E staff. Whatever happens, never lose your
cool in public and always put your patient's interests first.

Most A&E departments have a departmental library. An excellent way of educating yourself, relatively painlessly, is to
note every new condition that you see during a shift and make a point of reading up about each of them later.

Staff interaction

The nature of the job, the patients and the diversity of staff involved in A&E means that a considerable degree of
camaraderie exists. For anoutsider, this can initially be daunting. Junior medical staff are likely to be working for 6 or
12 months in the department. Other staff will have spent a lifetime there and will have long-established friendships
(or sometimes animosities) with each other. Respect their position and experience and try to learn from them.

The nub of this is an understanding that your role and that of otherindividuals in the department are inextricably
linked. Any junior (or senior) doctor who feels that he or she is the most important individual in their working
environment will have an extremely uncomfortable professional existence. In any A&E department, every member of
staff has a role. Your professionalism should dictate that you respect this. Only in this way will you gain reciprocal
respect from other staff members.

One of the biggest mistakes is to think that a job is &€~ beneath youda€™ or someone else's responsibility. Patients
come before pride. Therefore, if the portering staff are rushed off their feet and you are unoccupied, wheeling your
patient to X-ray will improve your standing with your workmates and also give your patient more expeditious care.

Shifts
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Rule 1

Never be late for your shift.

Rule 2

If, for whatever reason, you are unable to work a shift, let the department know as soon as possible.

Ensure that you can take a break. Two or three short breaks during an 8-hour shift are better than one longer
stoppage. Remember to eat and maintain your fluid intake.

The very nature of shift working means that you will work sometimes with familiar faces and on occasion with
individuals with whom, forwhatever reason, you find social contact uncomfortable. Irrespective of this, put these
considerations aside while you are at work, both for the sake of the patients and for your peace of mind.

Finally, if you feel that you are unable to manage or that the pressure of the job is too greata€”Tell someone. Do not
just bottle it up, try to ignore it or assume that it reflects inadequacy. It doesn't. Everyone, at some time, has feelings
of inability to cope. Trying to disguise or deny the situation is unfair to yourself, your colleagues and your patients.
You need to tell someone and to discuss things. Do it now. The best person to speak with is yourconsultant. If you
cannot face him or her, talk to your GP or another senior member of staff in the hospitala€”but talk to someone who
can help you.

BMA counselling service for doctors (Telephone 08459 200169)

This provides a confidential counselling service 24 hours a day, 365 days of the year to discuss personal, emotional
and work-related problems.

ac€ " Inappropriatea€™ attenders

What is a€ "~ inappropriatea€™?
This is an emotive and ill-defined term. Depending upon the department, the numbers of these patients attending
the A&E service vary from 4-20%. The mean figure is %o "~ 10%.

The perception as to whether it is appropriate to come to A&E or attend a GP will vary between the patient, GP and
ARE staff. Appropriateness is not simply related to the symptoms, diagnosis or the time interval involved. It may not
necessarily be related to the need for investigation. For example, not all patients who require an X-ray necessarily
have to attend an A&E department. Further blurring of &€ appropriated€™ and &€ inappropriated€™ groups relates
to the geographical location of the A&E department. In rural areas, GPs frequently perform activities such as suturing,
either in their surgeries or in patientsa€™ homes. In urban areas these arrangements are less common. For ill-
defined reasons, patients often perceive that they should only contact their GP during a€~officed€™ hours, and
outside these times may attend an A&E department with primary care complaints.

It is clearly inappropriate to come to A&E simply because of a real or perceived difficulty in the provision of primary
care. Nevertheless, the term 4€ ~inappropriate attendanced€™ is a pejorative oned€”it is better to use the phrase
a€ " primary care patientsa€™. It must be recognized that primary care problems are best dealt with by GPs. Most

departments are trying to prevent this primary care workload presenting to A&E departments. Some departments

choose to tackle the problem by having GPs working alongside A&E staff.

Managing inappropriate attenders

Only through a continual process of patient education will these problems hopefully be resolved in the future.
Initiatives that have been tried include Nurse Practitioner minor injury units and hospital-based primary care services.
Evaluations are underway, but it is already apparent that to function effectively, such services require adequate
funding and staffing.

It can sometimes be extremely difficult to deal with primary careproblems which patients have brought to A&E
departments. After an appropriate history and examination, explain to the patients that they will have to receive care
from their own GPs. This may require direct contact between the A&E department and the practice in order to
facilitate this consultation.

Inappropriate referrals

Sometimes, it may appear that another health professional (eg GP, emergency nurse practitioner, nurse at NHS
Direct) has referred a patient to A&E inappropriately. Avoid making such judgements. Instead, treat the patient on
their merits and mention the issue to your consultant. Remember that the information available to the referring
clinician at the time of the prehospital consultation is likely to have been different to that available at the time of A&E
attendance.

P.15
Triage

The nature of A&E workload means that some form of sorting system is required to ensure that patients with the
most immediately life-threatening conditions are seen first. A triage process aims to categorize patients on the basis
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of their medical need given the available departmental resources. The most commonly used triage scale in the UK is

the National Triage Scale.

National Triage Scale

1 Immediate resuscitation

2 Very urgent

3 Urgent

4 Standard

5 Non-urgent

Colour

Red

Orange

Yellow

Green

Blue

Time to be seen by doctor

Immediately

Within 5-10 minutes

Within 1 hour

Within 2 hours

Within 4 hours

On arrival at A&E, a dedicated triage nurse (a senior, experienced individual with considerable common sense), will
undertake the process. Optimally, this individual should initiate investigations to speed the patient's journey through

the department (such as ordering appropriate X-rays) and provide specific immediate interventions (such as elevating
injured limbs, the application of ice packs, splintage and analgesia). Patients should not have to wait to be triaged. It
is a brief assessment which should take no more than a few minutes.

Three important points require emphasis:

e Triage is a dynamic process. The urgency (and hence triage category) with which a patient requires to be seen

may change with time. For example, a middle-aged man who hobbles in with an inversion injury to the ankle is

likely to be placed in triage category 4 (green). If, however, in the waiting room he becomes pale, sweaty and
complains of chest discomfort, he would require prompt re-triage into category 2 (orange).

e Placementin a triage category does not imply a specific diagnosis, nor even the lethality of a condition. For
example, an elderly patient with colicky abdominal discomfort, vomiting and absolute constipation would
normally be placed in category 3 (yellow) and a possible diagnosis would be bowel obstruction. The cause of
the bowel obstruction may be a local neoplasm which has already metastasized and is hence likely to be

ultimately fatal.

e Triage has its own problems. In particular, patients in non-urgent categories may wait inordinately long periods

of time, whilst patients who have presented later, but with conditions perceived to be more urgent, are seen
before them. Patients need to be aware of this and to be informed of likely waiting times. Uncomplaining

elderly patients can often be poorly served by the process.

Recent initiatives have explored ways of using senior staff to assess, treat and discharge patients with minor injuries

and problems in a more rapid fashion (4€~“See and treatd€™). Local policy will dictate how this works.

The patient with a label

Some patients in A&E will have been referred by another medical practitioner, usually a GP. The accompanying letter
may include a presumptive diagnosis. The details in the letter are often extremely helpful, but do not assume that
the diagnosis is necessarily correct. Patients who reattend following an earlier A&E attendance require particular
care. The situation may have changed since the previous doctor saw the patient. Clinical signs may have developed
orregressed. The patient may have not given you and the referring doctor the same history. Do not pre-judge the

problem: start with an open mind.

Apply common sense, however. Keep any previous history in mind. For example, a patient with a known abdominal
aorticaneurysm who has collapsed in the GP's surgery with sudden, severe, abdominal pain, signs of hypovolaemic
shock and a tender pulsatile mass in the abdomen, should be assumed to have a rupture of the abdominal aortic
aneurysm rather than intestinal obstruction. The patient's previous hospital case notes (including both A&E and
inpatient notes) are an invaluable resource. A rapid perusal will often give useful background information and allow,
for example, ECG comparisons, aiding your diagnostic process. A telephone call to the GP can also provide useful
background information which he may not have had time to include in his referral letter, or may have excluded for

confidentiality reasons.

Self-labelled patients

Patients sometimes label themselves. Take care in this event. Those with chronic or unusual diseases often know
significantly more about theirconditions than you do. In such situations, take special notice of comments and advice

P.16
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from the patient and/or their relatives. Do not resent this, or see it as an affront to your professional standing or
competence. Your rapport with the patient will increase markedly and management will usually be facilitated.

Regular attenders

Every department has a group of 4€"regulara€™ patients who, with time, become physically and sometimes
emotionally attached to the department. Some have underlying psychiatric illnesses, often with 4€~inadequatea€™
personalities. Some are homeless. Regular attenders frequently use the department as a source of primary care. As
outlined above, attempts should be made to direct them to appropriate facilities, because the A&E department is
unsuited to the management of chronicillnesses and is unable to provide the continuing medical and nursing support
that these patients require.

Repeated presentations with apparently trivial complaints or with the same complaint often tax the patience of A&E
staff. This problem is heightened if the patient's presentations are provoked or aggravated by recent alcohol intake.
It is important, however, to recognize that these patients can and do suffer from exactly the same acute events as
the rest of the population. Maintain an open mind, diagnostically and in attitude to the patient. Just because the
patient has returned for the third time within as many days complaining of chest pain, does not mean that on this
occasion he does not have an acute myocardial infarction! Remember also thatadequate documentation is required
for each attendance.

Occasionally, especially with intractable re-attenders, a joint meeting between the social work team, the GP, the A&E
consultant and the psychiatric services is required to provide a definitive framework for both the patient and the
medical services.

The patient you dislike

General approach

Accept the patient as he or she is, regardless of behaviour, class, religion, social lifestyle or colour. Given human
nature, there will inevitably be some patients whom you immediately dislike, or find difficult. The feeling is often
mutual. Many factors which cause patients to present to AX&E may aggravate the situation. These include their
current medical condition, their past experiences in A&E or hospitals, their social situation and any concurrent use of
alcohol and/or other drugs. Your approach and state of mind during the consultation also play a major role. This will
be influenced by whether the department is busy, how much sleep you have had recently and when you last had a
break for coffee or food.

Given the nature of A&E workload and turnover, conflict not only slows down the process but makes it more likely
that you will make clinical errors. Many potential conflicts can be avoided by an open, pleasant approach. Introduce
yourself politely to the patient. Use body language to reduce a potentially aggressive response.

The patient's perspective
Put yourself in the patient's position. Any patient marched up to by a doctor who has their hands on hips, a glaring
expression and the demand 4€~Well what's wrong with you now?a€™ will retort aggressively.

Defusing a volatile situation

Most complaints and aggression occur when the department is busy and waiting times are long. Patients understand
the pressures medical and nursing staff have to work under and a simple, 3€~1 am sorry you have had to wait so
long, but we have had a number of emergencies elsewhere in the departmenta€™, does much to diffuse potential
conflict and will often mean that the patient starts to sympathize with you as a young, overworked and underpaid
doctor!

There is never any excuse for rude, abusive or aggressive behaviour to a patient. If you are rude, complaints will
invariably follow and moreimportantly, the patient will not have received the appropriate treatment for their
condition. It may be necessary to hand care of a patient to acolleague if an unresolvable conflict has arisen.

Discharging the elderly patient

There are no set predisposing factors to determine which of the elderly population are most at risk following
discharge, but there are recognized aspects which increase their chances of experiencing difficulty. Be sure to assess
not only the current medical problem, but also underlying and related factors which may suggest evidence of
functional difficulty at home.

Risk factors

The elderly often have multiple pathologies and atypical symptoms. The previous medical history is especially
important, particularly evidence of dementia or other psychiatric illness. There may be evidence of recently changed
circumstances, a recent bereavement, a change in medical or physical condition or a development of cognitive deficit.
Financial difficulties may have prevented the patient from seeking support from community services.

Other important indicators are:

14 / 460



e those living alone
e absence of close family support or community services
e unsuitable home circumstances (eg living in a top-floor flat)

e difficulty with mobility

Determining those unable to cope

Look for evidence of self-neglect that suggests that the elderly person is having difficulty coping at home (eg poor
personal hygiene, clothes which are unclean and in a poor condition). Evidence of recent weight loss may suggest
functional difficulty with food preparation or eating, or may be due to serious underlying pathology such as
malignancy. Signs of old bruising or other minor injuries may be consistent with frequent falls. Shortness of breath
and any condition producing impaired mobility are important factors.

Falls are a common problem of old age and require careful analysis. Environmental factors that can easily be
corrected include unsuitable/damaged walking aids, loose carpets and rugs, poor lighting or unsuitable footwear.
Medical causes such as cerebrovascular disease, arthritis and side effects of medication (often multiple) are common
causes. Assess vision as well as the suitability of visionary aidsad€”bifocal lenses cause many falls.

It is important to substantiate information given by the elderly person as to their ability to cope, as fabrication of
coping ability is common. If there is any doubt, ask relatives, the GP and community support agencies. As well as
verifying the information, this will also give insight into the patient's mental state which can be
investigated/assessed further, whether it be a cognitive or reactive condition.

Disposal

Hospital admission for an elderly person is a frightening experience and can lead to confusion and disorientation. If
circumstances allow, discharge home is often a more appropriate outcome. If there are concerns regarding their
functional ability and mobility, ask for an occupational therapy and/or physiotherapy assessment with, if appropriate, a
home assessment by the occupational therapist. The elderly person is best seen in their homeenvironment with
familiar surroundings, especially if there is evidence ofcognitive deficit. A wide range of community services including
district nurse, health visitor, home help and social work can be contacted to provide immediate follow-up and support
and play a crucial role inpreventing later breakdowns in home circumstances and unnecessary admissions for social
reasons.

P.19
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Patient transfer 1

The need to transfer

When patients have problems which exceed the capabilities of a hospital and/or its personnel, it may be appropriate
to arrange transfer to another hospital.

Timing the transfer

Do not consider commencing any transfer until life-threatening problems have been identified and managed and if
possible, a secondary survey completed. Once the decision to transfer has been made, do not waste time performing
non-essential diagnostic procedures which do not change the immediate plan of care. First ensure that the airway
has been secured (with tracheal intubation if necessary). All patients with pneumothoraces and chest injuries likely
to be associated with pneumothoraces should have an intercostal drain inserted prior to transfer. This is particularly
important before sending a patient by helicopter or fixed wing transfer. Similarly, consider the need to insert a urinary
catheter and a gastric tube.

Arranging the transfer

Speak directly to the doctor at the receiving hospital. Provide the following details by telephone or telemedicine link:

e details of the patient (full name, age and date of birth)

e a brief history of the onset of symptoms/injury

e the prehospital findings and treatment

e the inital findings, diagnosis and treatment in A&E and how the patient has responded to treatment
Write down the name of the doctor responsible for the initial reception of the patient after transfer. Establish
precisely where within the receiving hospital the patient is to be taken to. If available, consider preparing the

receiving unit by sending some details ahead by fax/email. The use of preprinted forms can help in structuring the
relevant details and avoiding omissions.
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Preparing for transfer

Transfer team

If there is any possibility that the patient to be transferred may require advanced airway care, ensure they are
accompanied by a doctor who can provide this. Similarly, the accompanying nurse should be trained in resuscitation
and have a good knowledge of the equipment used during the transfer.

Equipment

4€  Transfer casesa€™ containing a standardized list of equipment must be immediately available and regularly
checked. Take all the emergency equipment and drugs which might prove necessary to maintain the a€~Airwaya€™,
4€"Breathingd€™ and &€~ Circulationda€™ during transfer. In particular, take at least twice the amount of O,
estimated to be necessary (a standard &€~ Fa€™ cylinder contains 1360 litres of O, and will last <3h running at 10

L/min). Before leaving, ensure that the patient and stretcher are well secured within the ambulance. Send all cross-
matched blood (in a suitably insulated container) with the patient.

P.21
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Patient transfer 2
Monitoring during transfer
Minimum monitoring during transfer includes cardiac monitoring, pulse oximetry and non-invasive BP measurement. If
the patient is intubated and ventilated, end-tidal CO, monitoring is useful. Make allowances for limited battery life on
long transfers: spare batteries may be needed. Plugmonitors and other equipment into the mains supply whenever
possible.
Accompanying documentation
Include the following:
e Patient's details: name, date of birth, address, next of kin, telephone numbers, hospital number, patient's GP.
e History, examination findings and results of investigations (includingX-ray films).
e Type and volume of all fluids infused (including prehospital).
e Management including drugs given (type, route and time of administration), practical procedures performed.
e Response to treatment, including serial measurements of vital signs.
e Name of referring and receiving physicians, their hospitals and telephone numbers.
Some departments use standard proformas to ensure that important information is conveyeda€”see the example
&€~ Neurosurgical Referral Letterd€™ opposite.
The relatives
Keep the patient's relatives informed throughout and explain where and why the patient is going. Document what
they have been told. Arrange transport for relatives to the receiving hospital.
Before leaving
Prior to transfer, re-examine the patient: check that the airway is protected, ventilation is satisfactory, chest drains
are working, IV cannulae patent and that the spine is appropriately immobilized, but pressure areas protected.
Ensure that the patient is well covered to prevent heat loss. Inform the receiving hospital when the patient has left
and give anestimated time of arrival.
After leaving
Communicate to the receiving hospital the results of any investigations that become available after the patient has
left. Contact the receiving doctor afterwards to confirm that the transfer was completed satisfactorily and to obtain
feedback.
Intra-hospital transfers
Note that in many respects, the only difference between intra- and inter-hospital transfers is the distance. The
principles involved in organising a transfer are the same, whether the patient is to be conveyed to the CT scanner
down the corridor, or to the regional neurosurgical unit somedistance away.
P.23
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NEUROSURGICAL REFERRAL LETTER Scottish Trauma Audit Group
My ety WS DU SR B S & ey, (1T ARS TR T |
Name: e : Sex: mak [0 femake 0 Ape: EH:]D
Addeess: nog: 100N
Date of tncident: (LI Time of ncident: (J[J:(JL] Time of Admission: (J[1: 0]
History: =
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Thosacolumbar: Face  Neck:
Limibes:
L LT o — ——
Past Medical History: s
Currend Medication: z
[ Interventions |
Ajrway: Giuedel 0 err O Other O None U
Ventilation; Spontancous  [] wpy 0O
Nasopastric (ube: Yes 0 No o
Urinary catheter: Yes 0 Ne O Urinalysks:
Dose | Time IV Fluids Volume N
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i | coliosd )
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( NB: Have you excluded all possible sites of blood loss? |
Transfer with the paticnt: Observation charts 1 Medical notes [ Xerays [
Signed: IR e . Grade: e
Recciving Neurasurgeon: _Grades . Transber Times ;UL
Figure. An example neurosurgical referral letter
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Breaking bad news 1

A proportion of patients presenting to A&E have life-threateningconditions: some will die in the department. In most
cases, the event will be sudden and unexpected by family and friends. It may already involve other family members
(eg in the context of a road traffic collision). Incontrast to hospital inpatients or those in general practice, there is
likely to have been no opportunity to forewarn relatives as to what hashappened or the eventual outcome. These
relatives may already bedistressed after witnessing the incident or collapse and they may have been directly
involved in attempts to provide first aid.

It is inappropriate for junior hospital staff without appropriate experience to speak with distressed or bereaved
relatives. The task must be undertaken by someone with sufficient seniority and authority, who also has the skills of

17 / 460



communication and empathy. The most important component is time.

Reception

Relatives usually arrive separately and after the patient. Anticipate this by a designated member of staff meeting
them and conducting them to a room which affords privacy, comfortable seating, an outside telephone line, tea,
coffee and toilet facilities. Paper tissues, some magazines and toys for small children are also useful.

While the relatives are waiting, a designated nurse should remain with them to act as a link with the department and
the team caring for the patient. This individual can pre-warn relatives of the life-threatening nature of the patient's
condition and assist in building (an albeit short) relationship between staff and relatives. Helpful information as to
the patient's previous medical history, medications, quality of life etc, can also be obtained by the link nurse.

Breaking the news

Irrespective of who performs this task, remember a number of points. If you are the person who informs the
relatives, ensure that you take with you the link nurse. After leaving the Resuscitation Room or clinical area, allow
yourself a minute or two of preparation to make yourself presentable, checking clothing for bloodstains etc. Confirm
that you know the patient's name.

Enter the room, introduce yourself and sit or kneel by the relatives so that you are at their physical level. Ensure that
you are speaking with the correct relatives and identify who is who. Speak slowly, keep your sentences short and
non-technical. Do not hedge around the subject. In their emotional turmoil, relatives very often misconstrue
information. Therefore you may need to re-emphasize the important aspects. If the patient has died, then use the
words a€ deatha€™ or a€"deada€™. Do not use euphemisms such as a€~passed awaya€™, or a€~gone to a better
placea€™.

For many critically ill patients, their ultimate prognosis cannot bedetermined in A&E. In these situations, do not raise
unrealistic expectations or false hopes but be honest and direct with the relatives and the patients.

After giving the news, allow relatives a few minutes to collect their thoughts and ask questions. In some cases,
these may be unanswerable. It is better to say € we don't yet knowa€™ rather than confuse or give platitudinous
answers.

Common responses to bad news or bereavement include emotional distress, denial, guilt and aggression. The
feelings of guilt and anger can be particularly difficult to come to terms with and relatives may torture themselves
with the idea that if only their actions had been different, the situation would never have arisen or the clinical
outcome would have been different.

P.25
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Breaking bad news 2

Relatives seeing patients

Many relatives wish to see or touch their loved ones, however briefly. Television and cinema have prepared much of
the population for the sights and sounds in A&E. In some departments, relatives are encouraged to be present while
patients undergo resuscitation. Some staff feel that this is neither to the benefit of the patient nor the relatives and
also inhibits their own actions, but in selected situations the stratagem has benefits. If the relatives are present
during resuscitation, it is essential that a link nurse is present with the relatives to provide support, explain what is
happening and accompany them if they wish to leave.

More frequently, the relatives can see the patient in the Resuscitation Room briefly or while they are leaving the A&E
department (eg to go to scanning or theatre). Even a few seconds, a few words and a cuddle can be immensely
rewarding for both relative and patient alike. The link nurse can give guidance beforehand as to the presence of
injuries (especially those involving the face), monitors, drips and equipment, in order to diminish any threatening
impact that this may have.

When death occurs

Even before death has occurred, involvement of religious officers isvaluable in particularly ill patients. Involve the
hospital chaplain as early as possible: he will often provide invaluable assistance to relatives and staff. When a
patient has died, offer the relatives the opportunity to see the body. This contact, which should be in a private quiet
room, can greatly assist in the grieving process. With careful preparation, even following major injury patients can be
seen by relatives in this fashion. Remember that some ethnic groups such as Muslims and Hindus have important
procedures and rituals that should be followed after death. In such situations, seek advice from the family members,
or from a religious leader, in order to try to reduce distress of the relatives.

Who to contact

Following a death in A&E, there are a number of important contacts which should be made as soon as possible,
including:

e notifying the Coroner (Procurator Fiscal in Scotland)
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e informing the patient's GP
e cancelling hospital outpatient appointments
e informing social work and health visitor teams as appropriate

e providing information regarding the process for death certification, registration and funeral arrangements.

In addition, if they are not already present in A&E, arrangements need to be made for the next of kin to be informed.
This often involves liaison with the police.

Useful leaflets are available in most A&E departments to give to the relevant family member and can answer many
questions. Some departments have formal arrangements for counselling after bereavement. In many situations, the
GP is the best individual to co-ordinate this activity, but in any event the relatives should be given a phone number
for the department so that they can speak with a senior member of nursing or medical staff if further information or
help is required.

P.27

Staff involvement

The death of a patient in the A&E department, or the management of patients with critical illness, inevitably affects
staff. This is particularly so where some aspect of the patient reflects or reminds staff of their ownsituation or
relatives. The nature of the A&E workload is such that often these episodes occur at the busiest times and when
everyone is working under pressure. One of the most difficult situations is to have to inform parents of the death of
their child, to help them in the initial grieving process and then return to the busy department where a queue of
people with increasingly strident demands are waiting. There can be an all too easily understandable response that
such individuals, with their injuries or illnesses that are minor or have been present for days or weeks, aretime-
wasting in comparison. Such an approach will lead to conflict, and it is unfair for all concerned. Instead, take 5 or 10
minutes for a cup of tea in the staff room and a break before returning to the fray. Remember that in these
circumstances you too are a patient. Also, it is important to recognize that even experienced colleagues may be
distressed after difficult situations and may require support.

P.28
Aggression and violence

Impending violence

Violent episodes can frequently be predicted and often prevented. Warning signs, such as significant change in the
patient's tone of voice, their gestures and postures, give subtle but clear indications of intention. Ensure that your
own body language does not provoke the situation. Keep your voice low. Engage the patient in conversation,
reassuring him that you are trying to help.

Underlying causes

Recognize the possibility (and treat appropriately) that a patient's aggression or violence may be because they have
an underlying treatable acute medical condition (eg hypoglycaemia, hypoxia, distended bladder). All of these
situations are compounded, as well as potentially being caused by, alcohol.

Approach to the aggressive patient

Get immediate help from the police/security officers. Avoid physical confrontation and ensure that you do not position
yourself within an examination room or cubicle with a block to your means of escape. Take note of where the alarm
buttons are situated. Avoid patronising comments and never insult the patient or make promises or commitments
that you cannot keep. Direct body contact can be misinterpreted. Engaging in prolonged eye contact is often seen as
threatening or provocative. Psychotic patients have different perceptions of personal space and may feel threatened
by staff coming into what otherwise would be a normal and non-threatening distance. Try to maintain a calm
atmosphere with a non-critical, non-domineering approach.

Management

If physical violence occurs, the safety of staff and other members of the publicis paramount. Concern for property
should be secondarya€”it can be replaced. Even during a violent act, a calm approach with talking andlistening can
frequently prevent the escalation of the event and the need for physical confrontation. Only employ physical restraint
if it seems likely that someone will be hurt. Where physical restraint is required, use the minimum degree of force to
control the episode. Apply it in a manner that attempts to calm, rather than provoke, further aggression. This will
require sufficient members of staff to control the event without injury to anyone involved.

Restrain the patient by holding clothing rather than limbs. If limbs have to be grasped, hold near a major joint to

reduce leverage and the possibility of fracture or dislocation. Remove the patient's shoes or boots. In exceptional
circumstances (eg when a patient is biting) the hair may have to be held firmly. Never apply pressure to the neck,
throat, chest or abdomen.

Pharmacological restraint is only ever a last resort. It carries considerable dangers to the patient. The drug may mask
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or obscure important signs of underlying illness, for example the patient's violent episode may reflect a concurrent
intracranial event requiring urgent intervention. Second, the normal protective reflexes (including airway reflexes
such as gag and cough response) will be suppressed. Respiratory depression and the need for tracheal intubation
and IPPV may develop. Adverse cardiovascular events (eg hypotension and arrhythmias) may be provoked,
particularly in a struggling, hypoxic individual. Finally, there is the possibility that such restraint may be seen by the
patient as a medical &€ assaulta€™, with subsequent legal implications.

P.29

Pharmacological approach to the violent patienta€”see p585

Where indicated, the best approach is to give the agent IV in aliquots titrated to the patient's response. The safest
agent is probably diazepam. In all situations, suction, O, and all the apparatus required for upper and lower airway

control and ventilation must be present.

After the violent episode

Following any episode of verbal aggression or physical violence, the staff involved should ensure that full detailed
notes are recorded and thatstandard local incident forms are completed. Report the episode to the appropriate
senior member of staff and to the police (as appropriate), if they are not already involved. In recent years, there has
been a shift towards lesser tolerance of both physical violence and verbal abuse directed towards A&E staff in UK
hospitals. Subsequently, when dealing with the violent patient, do not purposely avoid the patient or treat him
obviously differently, since this will merely emphasize concepts of his own unacceptability and may lead to further
aggression.

P.30

Medicolegal aspectsa€”avoiding trouble

Medicolegal problems are relatively common in A&E. Many of theseproblems may be avoided by adopting the correct
approach.

Attitude

Be polite and open with patients. Try to establish a good rapport. Be as honest as possible in explaining
delays/errors.

Consent (see General Medical Council guidance)

Use the consent form liberally for anything that is complex, risky or involves sedation/GA. Ensure that the patient
understands what is involved in the procedure, together with its potential benefits and risks. Whenever possible,
attempt to obtain consent from parent/guardian in minors, but do not delay life-saving treatment in order to obtain
consent.

Documentation (p2)

Good notes imply good practice. Keep careful notes, using simple, clear, unambiguous language. Write your name
legibly and document the time that you saw the patient. Remember that successful defence of a medical negligence
claim may depend upon accurate, legible, comprehensive, contemporaneous notes. Try to avoid abbreviations,
particularly where there is room for confusion. In particular, name the digits of the hand (thumb, index, middle, ring
and little fingers) and specify right or left by writing it in full.

Be particularly meticulous in documenting the nature, size and position of any wounds. Write down a diagnosis,
together with a full interpretation of any investigations. Ensure that all attached documents (nursing observations,
blood results, ECG) are labelled. Document all instructions/advice given to the patient, together with any follow-up
arrangements made.

Referral (p6)

Always seek senior help or refer those patients with problems beyond your knowledge or expertise. Record any
referral made, together with the name and grade of the doctor referred to, the time it was made and a summary of
the facts communicated. After referral, be cautious about accepting telephone advice aloneda€”an expert cannot
usually provide an accurate opinion without seeing the patient.

Return visits

Take special care with any patient who returns to A&E with the same condition, because it is no better, has
deteriorated, or the patient is simply dissatisfied. Do not automatically rely upon previous diagnosis and X-ray
interpretations as being correcta€”treat the patient as if he was attending for the first time.

Discharge against advice

Always attempt to persuade the patient to accept the treatment offered, but if this is refused, or the patient leaves
before being seen, ask the patient to sign an appropriate form. Patients not deemed competent to make this
decision may need to be held against their wishesda€”seek senior help with this. Write full notes explaining what
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happened.

Defence Society

Consider joining a Defence Society. This will provide telephone advice on legal matters and professional indemnity
insurance which covers attending emergencies outside hospital.

P.31
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Medicolegal aspectsa€”the law

Confidentiality

Medical information concerning the care of the patient is confidential. Do not disclose any of this information without
the patient's written consent. The police do not have routine access to clinical information, but some information may
be divulged in certain specific circumstances, as follows:

e The Road Traffic Act (1972) places a duty upon any person to provide the police, if requested, with information
which might lead to theidentification of the driver of a vehicle who is alleged to be guilty of an offence under
the Act. The doctor is obliged to supply name and address, not clinical information.

e Suspicion of terrorist activity.

e Disclosure in the public interest. The General Medical Council advises that this might include situations where
someone may be exposed to death or serious injury (eg murder, rape, armed robbery, child abuse). Although
this may provide ethical permission for the doctor to reveal details without consent, it does not place him/her
under any legal duty to do so. Discuss these cases with your consultant A+ a medical defence organization.

Before making such a disclosure, the following conditions must besatisfied:

1. the crime must be sufficiently serious for the public interest to prevail.
2. without disclosure, preventing or detecting the crime would be seriously prejudiced or delayed.

3. a satisfactory undertaking must be obtained that the personal health data disclosed will not be used for any
other purpose and will be destroyed if the subject is not prosecuted, or is discharged or acquitted.

Ability to drive

A patient's ability to drive may be impaired by injury (especially limb or eye), by drugs (eg after GA, opiates, alcohol)
or medical conditions(eg TIAs, epilepsy, arrhythmias). In each case, warn the patient not to drive and ensure that
this warning is documented in the notes. It may be prudent to provide this warning in the presence of a close
relative.

Police requests for blood alcohol

In the UK, police may request a blood or urine sample under Section 5 of the Road Traffic Act (1988) from a patient
they suspect to have been in charge of a motor vehicle with an illegal blood alcohol level (>80mg/100mL). In such
circumstances, specimens should only be taken if they do not prejudice the proper care and treatment of the patient.
The relevant specimens should be taken only by a police surgeon after they have obtained the patient's consent.

A recent change in the law (Police Reform Act 2002) also allows a police surgeon to take a blood sample from an
unconscious patient who is suspected of having been the driver of a motor vehicle under the influence of alcohol
and/or drugs. The blood sample is retained and tested later, depending upon the patient later giving consent. Again,
only permit the police surgeon access to the patient if this will not delay or prejudice proper care and treatment of
the patient.
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Reporting deaths to the coroner (or Procurator Fiscal)

Many deaths which occur in (orin transit to) A&E are sudden and unexpected or follow trauma. The exact cause of
death is seldom immediately apparent. Accordingly, do not be tempted to sign death certificates. Instead, report all
deaths to the coroner (the Procurator Fiscal in Scotland).

Police statements

Do not provide information to the police until patient consent has been obtained. The writing of a police statement
requires thought and care. Write the statement yourself. Keep statements brief and try to avoid hearsay, conjecture
or opinion on the likely outcome. List injuries using both medical and explanatory lay terminology. State the
investigations and treatment provided as accurately as possible (eg what sutures and how many were used). Having
written the statement, ask your consultant to read it and comment on it. Get the statement typed (a friendly A&E
secretary may help and will also know how you can claim the relevant fee). Having checked it, sign and date the
statement and give it to the officer concerned. Always keep a copy of the statement and the A&E notes, so that they
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are easily available if you are called to court.

Court appearances

In advance

Discuss the case with your consultant, and review the questions you may be asked as well as likely court
procedures. Determine who was treated and examine a copy of the case notes, including any investigations
obtained.

On the day

Dress smartly, arrive early and behave professionally. Beprepared for a long wait, so take a book along to read. Once
in court, you have the option of taking an oath before God or affirming withoutreligious connotation. You are equally
bound to tell the truth whichever you choose. Use the same form of address that others have already used (eg
a€"my lorda€™, a€ " your honoura€™). Answer directly and simply. Use comprehensible language, free of medical
jargon. Remember that you are a professional witness, not an expert. Therefore, confine the expression of opinion to
within the limits of your knowledge and experienced€”if asked something outside this, say so!

Inquest/Fatal accident inquiry

If you are called to give evidence at an inquest (in Scotland, a fatal accident inquiry), discuss the case with your
consultant and also with your medical defence society. These societies (eg MPS, MDU, MDDUS) provide invaluable
advice, support and if necessary, legal representation.

What to carry in your car

It is strongly advised, if you intend to be involved in out of hospital work, that you join the British Association for
Immediate Care (BASICS, 7 Black Horse Lane, Ipswich, Suffolk 1PI 2EF; telephone 01473 218407 Fax 01473 280585).
This organization is a valuable source of information, expertise and co-ordination in this field. It can give advice on
clothing, medical and protective equipment and their suppliers and Immediate Care courses.

Given the possible scenarios that may present, the equipment which could be carried is extensive. Except in the most
remote situations, however, it is likely that in the UK an ambulance will be on-scene in a relatively short time. This will
carry a variety of equipment, including that required for intubation, volume infusion, splintage and some medications.
There is a risk of carrying too much equipment and getting diverted from the primary aims of prehospital care, which
are first to perform only relevant life-saving techniques and second, to transfer the patient rapidly and safely to the
nearest appropriate hospital.

The equipment listed below is a personal choice based on experience attending out-of-hospital calls over the past 20
years:

Personal equipment

e High quality wind/waterproof reflective jacket and over-trousers. If your finances do not run to this, at the
least have a reflective a€~Doctora€™ tabard

e Protective helmet
e Protective footwear: leather boots with steel toecaps are ideal
e 2 pairs latex gloves

e 1 pair of protective gloves (eg leather gardening)

General equipment

e Reflective warning triangle
e Fire extinguisher
e Heavy duty waterproof torch and mobile phone

e Clothes-cutting scissors

Medical equipment

The equipment listed below is only of value if you know how to use it and it is secure (ie locked in a case in a locked
vehicle) and it is in date:

e Stethoscope

e Hand-held suction device + Yankauer and soft flexible suckers
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e lLaryngoscope, adult curved blade, spare batteries and bulb

e Selection of tracheal tubes of varying sizes, plus syringe to inflate cuff
e Magill's forceps

e Selection of oropharyngeal and nasopharyngeal airways

e lLaerdal pocket mask

e \enous tourniquet

e Selection of IV cannulae (2 each of 12, 14 and 16G) and syringes

e 2 A— IV-giving sets

e 2 A— 500mL 0.9% saline and 2 A— 500mL of IV colloid (eg gelatin or dextran)
e 1 roll of 1 inch zinc oxide tape

e 1 roll of 3 inch Elastoplast

e Small selection of dressings and bandages

e Cervical collar

e Cricothyrotomy kit

e Intercostal chest drain set

e 2 A— 0/0 silk suture on a hand held cutting needle

e |ocal anaesthetic, eg lidocaine 1% (for nerve blocks)

e Splints for IV cannulation sites
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At the roadside

Priorities

It is easy in the heat and excitement of an emergency to forget the simplest, most life-saving procedures. At worst,
an individual trying to help can aggravate the situation, slow the process of care and even become a casualty
himself.

If you arrive first at the scene of a collision, the initial priority is to ensure your own safety and that of other rescuers.

e Put yourown car's hazard warning lights on. Park safely so that it will not obstruct other vehicles (including the
emergency services) and preferably in a situation where its presence will alert other road users to the collision.
If you have a warning beacon put that on the roof of the car and switch it on.

e If you have a mobile phone, dial 3€79994€™ (or 4€71123€™) and request ambulance, fire and police to
attend. Remember to give the exact location, a brief description of the incident and number of casualties. Tell
the emergency service operator who you are as well as the number of your mobile phone.

e Switch off the engine of your car and of any other vehicles in the vicinity.
e Ensure that no-one is smoking or displays a naked flame.

e Events involving electricity or chemicals have specific hazards. Involvement of overhead or underground electric
cables poses risks, compounded if water is involved or sparks produced. The risk from high tension cables
extends for several metres. Phone the power company to ensure that the source is turned off before
approaching. Electrified rail lines may be short-circuited by a trained individual using a special bar carried in the
guard's compartment.

Chemical incidents

Do not approach a chemical incident until declared safe by the Fire Service. Lorries carrying hazardous chemicals must
display a 8€"Hazchema€™ board (see below). This has:

e Information on whether the area should be evacuated, what protective equipment should be worn, aspects
relating to fire-fighting and if the chemical can be safely washed down storm drains (top left). A white plate
means that the load is non-toxic.

e United Nations product identification number comprising four digits (middle left) eg 1270 = petrol

e A pictorial hazard diamond warning (top right)
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e An emergency contact number (bottom)

The European &€~ Kemlerd€™ plate contains only the UN product number (bottom) and a numerical hazard code

(top)a€”note that a repeated number means intensified hazard. Mixed loads <500kg may only be identified by a plain
orange square at the front and rear of the vehicle.

The transport emergency card (TREM card) carried in the driver's cab gives information about the chemical for use at
the scene of a crash. The fire tender may be equipped with CHEMDATA&€"a direct link with the National Chemical
Information Centre at Harwell. Alternatively, one of the local Poisons Information Centres or the company may be

contacted.

Helicopters

If helicopters are used for transport/evacuation, take specific precautions:

e Never enter the landing space area during landing or take-off.

e Never enter or leave the rotor disc area without permission from the pilot.
e Duck down in the rotor disc area and only approach in full view of the pilot and crew.

e Ensure any loose objects are secured to prevent them being blown away.

Hazchem advice for the control of the chemical ‘

Substance

name

identification
number and

SPECUALST ADVICE

0705 826435

aWE | s
REEIA 4

Hazard symbol and
description ina
diamond on white
square background
(rest of label is black
lettering on an
orange background)

!
Specialist advice
and telephone number

Suppliers name

(optional)

Figure. Helicopters
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Danger labels

Figure. Danger labels.

P.38

Major incidents

A major incident involves a lot of people. The casualties may be suffering from multiple injuries, minor injuries/burns
or from other emergencies such as food poisoning or chemical inhalation. Every hospital accepting emergencies must
have a major incident plan (often called the a€~Majax pland€™) to use when the normal resources of the hospital
are unable to cope and special arrangements are needed. There must be action cards for key staff detailing their
duties. All staff need to familiarize themselves with their roles in advance.

Call-in lists must be up to date and available at all times.

Majax practices must be held regularly to check arrangements and remind staff what they should do.

Alert

The ambulance service or the police should warn the hospital of a possible or definite major incident. Initial messages
are often inaccurate because they are based on confused and incomplete information from the scene. Occasionally,
patients arrive without warning from a major incident near the hospital.

Ensure that the A&E consultant on duty is informed immediately of any suspected major incident, enabling him or her
to participate in the decision to start the major incident procedure. Senior medical, nursing and administrative staff
will set up the hospital's Control Centre and prepare for action. If the major incident is confirmed, the full hospital
response is initiated, following the procedures in the major incident plan.

Communications are vital but switchboards rapidly become overloaded. Staff should therefore be called in using non-
switchboard phones if possible.

Action in A&E

e Check that the A&E consultant and hospital switchboard know about the incident and that the major incident
procedure should be used.

e Inform all A&E staff on duty (doctors, nurses, reception staff and porters).
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e Callin other A&E staff in accordance with the Majax plan.

e Clear the A&E department of any patients who are not seriously ill or injured. Prepare the department to
receive patients from the incident.

e Doctors and nurses arriving to help should be given appropriate action cards. Staff should have labels or
tabards so that A&E staff and other specialties (especially anaesthetists) can be identified easily.

e Prepare a triage point at the ambulance entrance. This should be staffed by a senior doctor and nurse who
can direct patients to the most appropriate area of the department. If possible, a nurse should stay with each
patient until he is discharged from A&E or admitted to a ward. All patients should be labelled immediately with
a unigue Major Incident number, which is used on all notes, forms, blood samples, property bags and lists of
patients. Collect names, addresses and other details as soon as possible, but this must not delay triage or
emergency treatment. Keep lists of anyone leaving A&E.

e Ensure that the hospital control centre is regularly updated regarding the situation in A&E.

Wards and theatres

Beds must be cleared to receive patients, preferably on 1 or 2 wards, rather than many different wards. A senior
surgeon should triage patients needing operations and co-ordinate theatre work.
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Relatives and friends

Relatives and friends of casualties should be looked after by social workers and chaplaincy staff in an area near to,
but separate from, A&E, perhaps in the outpatient department. Keep relatives informed as soon and as much as
possible. Security staff at each entrance to A&E should direct relatives and friends of casualties to the appropriate
area and not allow them into A&E.

Press

Journalists and television crews will arrive rapidly after a major incident. Keep them out of A&E: direct them to a pre-
arranged room where they can be briefed by a press officer and senior staff.

Arrangements at the site of a major incident

The police are in overall command at the site. The fire service take control of the immediate area if there is a fire or
chemical risk. The police, fire and ambulance services will each have a control vehicle, with an Incident Officer to take
charge of their staff and co-ordinate the rescue work.

There may be a Medical Incident Officer and also a Mobile Medical Team of doctors and nurses, who should if possible
be sent from a supporting hospital, rather than the hospital receiving the first casualties. These staff must be
properly clothed (green helmet with visor and chin strap, yellow/green high visibility jacket marked a€~Doctord€™ or
A€~ Nursed€™, over-trousers, safety boots, gloves) and must be trained and equipped with suitable medical supplies
and action cards.

The mobile medical team must report to the Medical Incident Officer (MIO), who is in charge of all medical and nursing
staff on site and works closely with the Ambulance Incident Officer (AIO). The MIO should record the names of the
mobile medical team and brief them about their duties and the site hazards and safety arrangements. The MIO is
responsible for supervising the team, arranging any necessary equipment and supplies and making sure that the
team are relieved when necessary. The MIO and AIO relay information to the hospitals and distribute casualties
appropriately.

Debriefing staff

Debriefing is important after a major incident, so that staff can discuss what happened and express their feelings.
Mutual support of the team is essential. Counselling may be required. Senior staff should prepare a report on the
incident and review the major incident plan.
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Life-threatening emergencies
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Anaphylaxis
Management of anaphylaxis in children is covered on p622.

Anaphylaxis is a generalized immunological condition of sudden onset which develops after exposure to a foreign
substance in a previously sensitized person.

The mechanism may involve:
e an IgE mediated reaction to a foreign protein (stings, foods, streptokinase), or to a protein-hapten conjugate
(antibiotics).
e complement mediated: (human proteins eg I3-globulin, blood products)
e unknown (aspirin, 3€~idiopathica€™)

Irrespective of the mechanism, chemical mediators (histamine, kallikreins/kinins, prostaglandins, platelet activating
factors and leukotrienes) are released from mast cells and basophils, to produce clinical manifestations.

Common causes of anaphylaxis

e drugs (antibiotics, especially penicillins, streptokinase, aspirin, NSAIDs)
e hymenoptera (bee/wasp) stings
e foods (nuts, shellfish, strawberries)

e vaccines

Clinical features

The speed of onset and severity vary according to the nature and amount of the stimulus, but the onset is usually in
mins/hrs. A prodromal aura, or a feeling of impending death may be present. Patients on AY-blockers or with a history
of IHD or asthma may have especially severe features.

Respiratory system

Swelling of lips, tongue, pharynx and epiglottis may lead to complete upper airway occlusion. Lower airway
involvement with features similar to acute severe asthma may developa€”’dyspnoea, wheeze, chest tightness,
hypoxia and hypercapnia.

Skin

Pruritus, erythema, urticaria and angio-oedema.

Cardiovascular
Peripheral vasodilation and at'vascular permeability cause plasma leakage from the circulation, with at“intravascular
volume, hypotension and shock. Arrhythmias, ischaemic chest pain and ECG changes may be present.

GI tract

Nausea, vomiting, diarrhoea, abdominal cramps.

Treatments

Follow the Resuscitation Council (UK) guidelines shown below.

Additional notes
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e Discontinue further administration of suspected factor (eg drug). Remove stings using forceps or by scraping
the sting carefully away from skin.

e Give 100% 0O,. Open and maintain airway (if upper airway oedema is present, emergency tracheal intubation

or a surgical airway and ventilation may be required).

e If bronchospasm is present, give salbutamol 5mg nebulized with O,.

e Give only 50% of the usual dose of adrenaline/epinephrine to patients who are taking tricyclic antidepressants
or MAOIs.

e Even slow dilute IV adrenaline/epinephrine may be hazardous and so is only considered for use by an expert
in the presence of life-threatening features.

e Admit and observe after initial treatment: prolonged reactions/relapses may occur.
Report anaphylactic reactions related to drugs or vaccines to the Committee on Safety of Medicines. Further

investigation of the cause (and in some cases, desensitisation) may be indicated. Where identified, the patient and
GP must be informed and the hospital records appropriately labelled. Medic-alert bracelets may be useful.
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Consider when compatible history of severe allergic-type
reaction with respiratery difficulty andfor hypotension
especially if skin changes present

!

Oxygen treatment
when available

'

Stridor, wheeze,
respiratory distress or
clinical signs of shock’

.

Adrenaline (epinephrine}u
1:1000 solution
0.5 mL {00 micrograms) IM

!

Repeat in 5 minutes if no clinical
improvement

!

Antihistamine (chlorphenaming)
10-20 mg [Mfor slow IV

y
— in addition E—

h 4 w
For all severe or recurrent .| [Fclinical manifestations of shock
reaction and patients "1 do net respond to drug treatment
with asthma give P give 1-2 litres IV fluid.*
hydrocortisone Rapid infusion or one repeat dose
100-500 mg IMfor slowly IV may be necessary

Figure. Treatment algorithm for adults with anaphylaxis1

1. Aninhaled betas-agonist such as salbutamol may be used as an adjunctive measure if bronchospasm is

severe and does not respond rapidly to other treatment.

2. If profound shock judged immediately life threatening give CPR/ALS if necessary. Consider slow IV adrenaline
(epinephrine) 1:10,000 solution. This is hazardous and is recommended only for an experienced practitioner
who can also obtain IV access without delay.

Note the different strength of adrenaline (epinephrine) that may be required for IV use.
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3. If adults are treated with an Epipen, the 300 micrograms will usually be sufficient. A second dose may be
required. Half doses of adrenaline (epinephrine) may be safer for patients on amitriptyline, imipramine, or beta
blocker.

4. A crystalloid may be safer than a colloid.

Footnote

1 Resuscitation Council (UK) guideline, 2002. See: http://www.resus.org.uk
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Cardiac arrest

Background
The appropriate and timely management of a patient in cardiac arrest is one of the most challenging events to
confront the A&E doctor.

Training

Theoretical knowledge is important, but many of the skills required during the management of a cardiac arrest need
expert teaching and supervised practice. Attendance at an approved Resuscitation Council (UK) Advanced Life Support
course (see http://www.resus.org.uk) is strongly recommendeda€”preferably before starting in A&E.

Most cardiac arrest patients treated in AXE have sustained a sudden and unexpected out-of-hospital event. Prior
warning to the department should be relayed by radio or direct telephone link from the Ambulance Service. In such
cases, while the resuscitation attempt is continued, ensure that accompanying relatives or friends are met and taken
to an appropriate room which has a telephone, facilities for making tea, coffee, and where privacy is possible. A
member of nursing staff must stay with the relatives and act as a link with the Resuscitation Team (p24).

Obtain the following information from ambulance crew/relatives:

e times of: collapse (often an approximation)
999 (or 112) call
arrival on scene
start of CPR
first defibrillating shock (if appropriate)
other interventions (eg advanced airway management, drugs)
restoration of spontaneous circulation (ROSC)
e was there any bystander CPR?

e patient details, including age, past medical history, current medication, chest pain before event

Clinical features and recognition

Cardiac arrest is a clinical diagnosis:

Any patient who is unconscious and who does not have a major (carotid or femoral) pulse is in cardiac arrest. The
time taken to check for a pulse or other signs of a circulation should not exceed 10secs. Other &€~ confirmatorya€™
clinical features (eg colour, pupil size/response) waste time and do not contribute to the diagnosis. Note that some
respiratory efforts, such as gasping, may persist for several mins after the onset of cardiac arrest.

Occasionally, an arrest may present as a grand mal fit of short duration.
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Cardiac arrest: general management

Call for help

Where a patient in cardiac arrest is being brought to hospital by ambulance, the members of the cardiac arrest team
(either A&E staff, the hospital team, or a combination of both) should already be present with all equipment ready to
receive the patient.

One doctor, usually the most senior, must act as team leader

The team leader's role is to control, co-ordinate and organize the team and make treatment decisions. The optimal
number of team members is 5-6. Each member should know his own role. Resuscitation is performed in a calm, quiet,
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confident manner with minimal interruption to the performance of basic life support or defibrillation.

Start the following procedures simultaneously:

continue basic life support (p46).
remove clothing from the upper body to allow defibrillation, ECG monitoring, chest compressions and IV access

obtain an ECG trace using the defibrillator paddles or by attaching monitor leads. If the patient is already
attached to an ECG monitor, note (print out if possible) the rhythm. Beware movement artefact, disconnected
leads, electrical interference etc.

follow the universal ALS algorithm.

do not interrupt CPR except to perform defibrillation.
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Adult basic life support (BLS)

Even the best BLS cannot reverse the myocardial and cerebral deterioration associated with cardiac
arresta€”therefore do not waste time.

Airway and ventilation

Usually in the A&E department, advanced airway techniques will be used from the outset. Where basic techniques
are used, remember:

With the patient on his back, open the airway by tilting the patient's head and lifting the chin. (Avoid head tilt if
trauma to the neck issuspected).

Remove any visible obstructions from the mouth, but leave well-fitting dentures in place.

Give breaths lasting @%o " 2secs. Each should make the chest rise. After each breath, maintain the head
tilt/chin lift, take your mouth away from the patient's and watch for the chest to fall as the air comes out.

Use a ratio of 15 chest compressions to 2 ventilations (15:2).

Chest compression

Place the heel of one hand over the lower half of the patient's sternum, with the other hand on top of the first.
Extend or interlock the fingers of both hands and lift them to avoid applying pressure to the patient's ribs.

With yourself above the patient's chest and your arms straight, press down to depress the sternum 4-5cm.
Release all the pressure and repeat at a rate of 100/min.

Compression and release phases should take the same time.

P.47
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Send or go for help as scon as possible according to guidelines

Figure. Basic life support aIgorithm1

Footnote
1 See Resuscitation Council (UK) guidelines, 2000 (http://www.resus.org.uk)
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Figure. Mouth to mouth ventilation®

Footnote
1 MC Colquhoun et al. ABC of Resuscitation, BMJ Publishing.

P.49
;
/ [ oS5
Lo
Figure. Chest compressions1
Footnote
1 MC Colquhoun et al. ABC of Resuscitation, BMJ Publishing.
P.50
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Cardiac arrest management: specific interventions

Defibrillation

The vast majority of survivors will have an initial rhythm of VF/VT. The treatment for this is defibrillation. With the
passage of time, the chances of successful defibrillation and ultimate survival at“ dramatically.

Correct defibrillation technique is crucial to at" transthoracic impedance and &1' the chances of success. Remove O,

and transdermal GTN patches. Use gel pads to aid current passage. Place one paddle to the right of the upper part
of the sternum below the clavicle, the other just outside the position of the cardiac apex (V4.5 position). Avoid

placement over the breast in female patients. To avoid problems with implanted pacemakers, keep pads/paddles at
least 15cm away from the device.

With older defibrillators (which are monophasic and use a damped sinusoidal waveform), select 200] energy for the
first two shocks. If unsuccessful, give the third and subsequent shocks at 360]. Newer (biphasic) defibrillators use
shocks of different (reduced) energy. Use of some biphasic machines does not involve escalation of shock energy, but
the biphasic machines deliver shocks (usually 150]) which are equivalent in efficacy. The information regarding these
aspects is displayed on modern defibrillators: ensure that you know how to use the machines in your department.

Note that after a shock is given, there is often a delay before an ECG trace of diagnostic quality is obtained. Also, the
first few cardiac cycles may be associated with a weak pulse. Allow for these features before rushing to diagnose
PEA (EMD). It is not necessary to check for a pulse after a defibrillating shock unless a rhythm compatible with cardiac
output is obtained.

Drugs

There is little evidence that any drug improves outcome in cardiac arrest. If a drug is to be given, the best route of
administration is via a central vein. However, this technique is not simple and carries its own risks. Therefore, if you
are inexperienced, unsure or this cannot be achieved promptly and safely, secure IV access via a peripheral route.
Having given a drug by a peripheral IV route, give a 20mL bolus of 0.9% saline and elevate the limb for 10-20secs to
aid entry to the circulation. If venous access is not possible, some drugs (epinephrine/adrenaline, atropine, lidocaine)
can be given via the tracheal tube at twice the standard IV dose. Do not give sodium bicarbonate, calcium salts or
amiodarone via the tracheal route. Do not attempt intracardiac injections: they interrupt CPR, can cause lethal
complications and rarely reach their intended site.

With good quality CPR, acidosis is slow to develop. Do not a€~routinelyda€™ give an alkalizing agent such as sodium
bicarbonate. Small amounts, eg 50mL of 8.4% solution (50mmol) can be given to patients with severe acidosis
(arterial pH < 7.1, base excess < -10). Further administration should be guided by repeated ABG results. In situations
where ABG analysis is not possible, it is reasonable to consider using an alkalizing agent after 20-25mins, particularly
if resuscitation has been sub-optimal or delayed.

End-tidal CO; monitoring may be useful to confirm correct tracheal tube placement and indirectly measure cardiac

output during CPR.
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Length of resuscitation

The duration of the resuscitation attempt depends upon the nature of the event, the time since the onset and the
estimated prospects for a successful outcome. In general, continue resuscitation while VF/pulseless VT persists,
always provided that it was initially appropriate to commence resuscitation. If VF persists despite repeated
defibrillation, try a change of paddle position or defibrillator.

Asystole unresponsive to treatment is unlikely to be associated with survival, as are arrest situations which have
lasted >1h. However, exceptions can occura€”in particular in younger patients, hypothermia, near drowning and drug
overdose.

Pulseless electrical activity (PEA)

PEA (previously termed electromechanical dissociationd€”EMD) is the clinical situation of cardiac arrest in a patient
who has an ECG trace which is compatible with cardiac output.

PEA (EMD) may be caused by:

e failure of the normal cardiac pumping mechanism (eg massive MI, drugs such as AY-blockers or calcium
antagonists or electrolyte disturbance, such as hypocalcaemia, hyperkalaemia).

e obstruction to cardiac filling or output (eg tension pneumothorax, pericardial tamponade, myocardial rupture,
PE, prosthetic heart valve occlusion and hypovolaemia).
Prompt and appropriate correction of these underlying causes can result in survival. Potentially reversible causes are
easily remembered as 4H's and 4T's according to their initial letter as follows:

4H's
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Hypoxia

Hypovolaemia

Hyper/hypokalaemia/metabolic disorders

Hypothermia

4T's

Tension pneumothorax

Tamponade (cardiac)

Toxic substances (eg overdose)

Thromboembolic/mechanical obstruction

Cardiac arrest

e
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if appropriate
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Figure. Advanced life support universal algorithm1
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after defibrillation
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Footnote

1 See Resuscitation Council (UK) guidelines, 2000 (http.://wWww.resus.org.uk)

Notes on using the ALS algorithm

P.52

P.53
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e When assessing the patient's rhythm, if (fine) VF cannot be excluded, treat as for VF.

e Carry out a pulse check if an ECG rhythm compatible with a cardiac output is present. A pulse check after a
defibrillating shock is unnecessary unless a rhythm compatible with output is produced.

e The energies used (for a monophasic defibrillator) for the first three shocks are: 200J], 200J and 3601J. If VF/VT
persists, give subsequent shocks at 360J. If a shock is successful in converting VF/VT to another rhythm
(perfusing or not) and then VF recommences, restart at 200J again. If using a biphasic defibrillator, give shocks
of equivalent energy (typically 150J).

e The commonest cause for failure to achieve defibrillation is poortechnique (see p50).

e The timing and role of anti-arrhythmic drugs is still debatable and to date, no agent has been shown to
improve rates of survival to hospital discharge. Consider amiodarone for VF/pulseless VT refractory to three
shocks. The initial dose is 300mg (from a prefilled syringe or made up to 20mL with 5% dextrose). In refractory
cases, consider giving a further 150mg, followed by an IVI of 1mg/min.

e Give epinephrine/adrenaline 1mg IV every 3mins. For patients in VF/VT, the process of assessing rhythm Ax
pulse check, three DC shocks (if needed) and 1min of CPR will take &%o " 3mins, therefore
epinephrine/adrenaline should generally be given every loop. For non-VF/VT rhythms, each loop lasts
3minsa€”likewise, give epinephrine/adrenaline every loop, but do not give it in the first min after defibrillation
in case a pulse reappears after a period of a€ " myocardial stunninga€™.

e Exercise caution before using epinephrine/adrenaline in patients whose cardiac arrest is associated with
cocaine or other sympathomimetic drugs.

e Do not use a€~high dosed€™ epinephrine/adrenaline.
e Give atropine in a single dose of 3mg IV for asystole.

e Pacing may be of some value in patients with extreme bradyarrhythmias, but its value in asystole is unproven
(except for rare cases of trifascicular block with P waves present).

e If pacing is deemed desirable, but there is a delay before it can be performed, external cardiac percussion
can provide a cardiac output and @€~ buy timed€™. External cardiac percussion is performed using a clenched
fist:

s over the heart at a rate of 100/min
s with a blow more gentle than a precordial thump

e Each blow should generate a QRS complex. If this is not achieved with a detectable output, restart
conventional CPR.

e During the periods of CPR, search for and correct potentially reversible causes of cardiac arrest.

e Follow loops of the algorithm for as long as it is considered appropriate for the resuscitation to continue.
Provided that the attempt was commenced appropriately, it should not normally be stopped if the rhythm is still
VF.

P.54

Post-resuscitation care

Features such as coma or absent pupil reflexes can be misleading if used as prognostic indicators in the immediate
post-resuscitation phase. Accurate prognostication in an individual patient is rarely possible until 24-72h after the
event. The early involvement of senior members of the ITU/CCU team is crucial. All patients should be treated in one
of these units when they leave the A&E department.

Pending this and following restoration of spontaneous circulation:

e Ensure that the airway remains adequate.

e Maintain oxygenation and ventilation under ABG guidance. Correct hypoxia and prevent hypercapnoea (some
patients require IPPV). Use pulse oximetry to assess O, saturation non-invasively.

e Obtain an ECG and a CXR.

e Optimise cardiac output to minimize the chance of reperfusion injury. Invasive haemodynamic monitoring may
be required.

e Cerebral blood flow autoregulation is poor in the post-arrest phase. Maintaining arterial pressures which are
a€ " normala€™ for the patient may prevent hypotensive hypoperfusion. Similarly, artificially elevating the BP
above the normal for the patient may aggravate cerebral oedema.

e Seizures aggravate brain injury by increasing at' ICP and cerebral metabolic requirements. Treat seizures with
appropriate anti-convulsants (p144) while ensuring adequacy of ventilation.

e Measure U&E, Ca2+, Mg2+ and correct electrolyte abnormalities appropriately.
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e Obtain FBC to exclude anaemia as a contributing factor to myocardial ischaemia and to provide an admission
baseline.

e Monitor plasma glucose concentration and keep it within the normal range.

e Body temperature control is important. Aim to avoid/treathyperthermia. Mild hypothermia (33—37,7-\°C) in some
haemodynamically stable patients may be beneficial, but do not attempt to actively induce this without
consulting ITU.

e No drug or other agent has been shown to improve cerebral outcome following cardiac arrest. The routine use
of agents such as steroids, mannitol, calcium channel blockers etc is at present unwarranted.

e Obtain relevant information from the patient's family/friends and provide support for them as appropriate.

Anti-arrhythmic drugs

The routine use of anti-arrhythmic drugs to prevent further malignant ventricular arrhythmias is controversial. They
can have significant -ve inotropic and proarrhythmic effects. If used, remember that pharmacokinetic profiles are
impaired in the immediate post-resuscitation phase and adjust the dosages appropriately.

Team considerations

Complete relevant audit forms and provide feedback to staff. On occasions staff require counselling and support.
P.55
P.56

Central venous access 1

Indications

In A&E, central venous access may be useful for several reasons:

e administration of emergency drugs, especially in cardiac arrest
e central venous pressure measurement

e administration of IV fluids, especially when peripheral veins are collapsed or thrombosed (however, other
routes are generally preferable for rapidly giving large volumes 1V)

e transvenous cardiac pacing

Problems

Central venous access is a specialized technique with potentially life-threatening complications, including:

e pneumothorax

e haemothorax

e arterial puncture

e thoracic duct damage
e air embolism

e infection

Precautions

e Expert supervision is essential. Central venous cannulation is particularly difficult and hazardous in
hypovolaemic, shocked or agitated patients. In these situations, consider deferring the procedure until the
situation has improved.

e Bleeding dyscrasias and anticoagulant treatment are contraindications to internal jugular and subclavian vein
access.

e Severe pulmonary disease is a relative contraindication to central venous access, especially by the subclavian
route, because a pneumothorax would be particularly dangerous.

e Use aseptic techniques throughout.

e If possible, tilt the trolley 5-10A° head down to fill the internal jugular and subclavian veins and at" risk of air
embolus.

e After successful or attempted subclavian or internal jugular cannulation, take a CXR to check for pneumothorax
and the position of the catheter.
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Choice of vein

The external jugular vein is often readily visible and can be cannulated easily with a standard IV cannula during
resuscitation for cardiac arrest.

The internal jugular and subclavian veins are generally used for central venous access in A&E. Subclavian vein

cannulation has a relatively high risk of pneumothorax and so the internal jugular vein is usually preferable, using a
a€"higha€™ or a€ " middleda€™ approach. Use the right side of the neck when possible, to avoid the risk of damage
to the thoracic duct. If, however, a chest drain is already in place, use the same side for central venous cannulation.

The femoral vein is infrequently used, because of concern about introducing infection, but it is useful for temporary
venous access in cardiac arrest, in severe trauma (especially burns) and in drug addicts with many thrombosed veins.
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Equipment for central venous access

Seldinger technique

This is usually the method of choice, because the relatively small needle minimizes the risk of complications such as
pneumothorax. The technique involves inserting a hollow metal needle into the veina€”a flexible guidewire is
threaded through the needle which is then removed. A tapered dilator and plastic catheter are inserted over the
guidewire and advanced into the vein. The guidewire and dilator are removed and the cannula secured.

Cannula over needle

These devices are routinely used for peripheral venous access. Longer versions can be used for central venous
access, especially in emergencies such as cardiac arrest: for internal jugular access in an adult a 15cm 16G cannula is
suitable, preferably with an integral sliding tap to minimize bleeding and the risk of air embolism when the needle is
removed.
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Central venous access 2

Internal jugular vein

The internal jugular vein runs antero-laterally in the carotid sheath, parallel to the carotid artery and deep to the
sternocleidomastoid muscle. Many approaches to this vein have been described. The high approaches (as described
here) have less risk of pneumothorax than low approaches.

e Turn the patient's head away from the side to be cannulated.

e Identify the carotid pulse at the level of the thyroid cartilage.

e Insert the needle 0.5cm lateral to the artery, at the medial border of sternomastoid muscle.

e Advance the needle at an angle of 45A0 parallel to the sagittal plane, pointing towards the ipsilateral nipple.
The vein should be entered at a depth of 2-4cm and blood aspirated freely. If it is not, try again slightly more
laterally.

e Introduce the cannula, check for free aspiration of venous blood, connect and secure it.

Subclavian vein (infraclavicular approach)

e Turn the patient's head away from the side of cannulation.
e Identify the mid-clavicular point and the sternal notch.

e Insert the needle 1cm below the mid-clavicular point and advance it horizontally below and behind the clavicle,
aiming at a finger in the suprasternal notch. The vein is usually entered at a depth of 4-6cm.

e Introduce the cannula, confirm free aspiration of venous blood, connect and secure it.

e Examine the chest and obtain a CXR.

External jugular vein

The vein can be seen and felt as it crosses superficially over the sternomastoid muscle and runs obliquely towards
the clavicle. Pressure on the lower end of the vein will distend it. A standard IV cannula can easily be inserted into
the external jugular vein, but passing a catheter centrally into the superior vena cava may be difficult or impossible
because of valves and the angle at which the vein joins the subclavian vein.

Femoral vein
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Insert the needle a%o " 1cm medial to the femoral artery and just below the inguinal ligament, pointing slightly
medially and with the needle at 20-30A° to the skin. Use a Seldinger technique or cannula over needle device.

Sternomastoid
muscle

Figure. Internal jugular cannulation®

Footnote

1 M Rosen et al. Handbook of Percutaneous Central Venous Catheterisation, W.B. Saunders, London.

Subclavian vein

Clavicle
Finger in
suprasternal
notch

First rib

Superior vena cava

Figure. Subclavian vein cannulation?

Footnote

2 JH Cosgriff. An Atlas of Diagnostic and Therapeutic Procedures for Emergency Personnel, J.B. Lippincott,

Philadelphia.
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Chest pain

Chest pain rightly frightens patients. It may reflect life-threatening illness: always take the complaint seriously. Triage
patients with chest pain as a€~urgentda€™ and ensure that they are seen within the first few mins of arriving at
hospital. The frequency of ischaemic heart disease is such that it is understandably the first diagnosis to spring to
mind in the middle-aged or elderly. Remember that chest pain may result from a variety of other disease processes,
many of which are also potentially life-threatening:

The differential diagnosis of chest pain:

Common causes: Less common causes:
Musculoskeletal (eg costochondritis) Aortic dissection*
Myocardial ischaemia/infarction* Cholecystitis
Pneumothorax* Herpes zoster
Oesophagitis Oesophageal rupture*
Pneumonia Pancreatitis*

Pulmonary embolus* Vertebral collapse
Obscure origin (eg precordial catch) Tabes dorsalis (very rare)
* potentially rapidly fatal

With such a wide range of possible diagnoses, reaching the correct conclusion requires accurate interpretation of the
history, examination and investigations, bearing in mind the recognised patterns of disease presentations.

History

Characterize the pain:

e site (eg central, bilateral or unilateral)

e severity

e time of onset

e duration

e character (eg a€”stabbingd€™, a€ tight/grippingd€™, or &€~ dull/achingd€™)
e radiation (eg to arms and neck in myocardial ischaemia)

e precipitating and relieving factors (eg exercise/rest/GTN spray)

e previous similar pains
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Enquire about associated symptoms
Breathlessness, nausea and vomiting, sweating, cough, haemoptysis, palpitations, dizziness, loss of consciousness.

Document

Past history, drug history and allergies. Old notes and old ECGs are invaluableda€”request them at an early stage.

Quickly exclude
Contraindications for thrombolysis if MI appears likely (p75).

Examination
Evaluate Airway, Breathing, Circulation (ABCs) and resuscitate (O, venous access, IV analgesia) as appropriate.

Listen to both lung fields and check for tension pneumothorax and severe LVF.

Continue to complete the full examination.

Investigations

These depend to a certain extent upon the presentation and likelydiagnosis, but both an ECG and CXR are usually
required. Remember that these may initially appear to be normal in MI, PE and aortic dissection. Ensure that all
patients receive ECG monitoring in an area where a defibrillator is readily available.
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ECG interpretation

Interpreting ECGs requires an understanding of the considerable variation amongst normal ECGs. Some changes (eg
LBBB) are always abnormal, others (eg RBBB) may not be. Follow a systematic approach (rate, axis, rhythm, QRS, ST
and T-wave morphology).

The ECG is recorded on standard paper such that a deflection of 10mm = 1mV. The recording rate = 25mm/sec. 1
small square = 0.04sec,1 large square = 0.2sec

Rate

The normal resting adult heart rate is 60-100/min. Calculate the rate by dividing 300 by the number of large squares
in one R-R interval.

Frontal plane axis

Normally lies between -30A° and +90Ac°. QRS complexes in I and II should both be predominantly +ve. An axis more -
ve than -30A° is LAD (causes: left anterior hemiblock, inferior MI, ventricular pacing, VT, WPW syndrome). An axis
more +ve than +90A° = RAD (causes: PE, cor pulmonale, lateral MI, left posterior hemiblock, incorrectly placed leads).

Longitudinal axis
The transition zone between RV 8€ Rsa€™ wave and LV a€~qRa€E™ wave reflects relative dominance of each
ventricle. It usually occurs in V3, but may shift (eg to Vs in RVH as @€ clockwise rotationa€™ around longitudinal

axis).

P wave
Normally <0.12secs wide and <2.5mm tall. Normal P waves are upright in IT and V4. and may be biphasic in V4. The

alignment of lead II renders P waves prominent: choose it for rhythm strips or ECG monitoring. A tall peaked P wave
in II may reflect right atrial hypertrophy; a widened bifid P wave left atrial hypertrophy. P waves are absent in AF.

PR interval
Normally 0.12-0.2secs. A short PR interval results from abnormally fast conduction between atria and ventricles,

implying an accessory pathway (eg WPW).

A prolonged PR interval = first degree heart block, which is usually abnormal (p78). In second degree heart block only a
proportion of P waves are followed by a QRS complex, in complete heart block there is no association between P
waves and QRS complexes (p78).

QRS width

Normally 0.05-0.11secs. A prolonged QRS complex represents abnormally slow intraventricular conduction and may
be due to: RBBB (RsRA€™ in Vy), LBBB (QS in Vi, RsSRAE™ in Vg), tricyclic antidepressant poisoning (p189), ventricular

rhythms and ectopics.
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QRS amplitude

Due to the predominance of the left ventricle, the total QRS voltage can indicate LVH. ECG criteria suggesting LVH
are: SinVy; +Rin Vg >35mm; RinI > 15mm; Rin aV_ > 11mm.

Q waves
May be normal in III, aVg and V1. Q waves in I, II, aVf and aV| are abnormal if >0.04s or >1/2 of the height of the

subsequent R wave.

ST segment

Normally isoelectric (A:l:lmm), merging imperceptibly with the proximal limb of the T wave. ST elevation is caused by:
acute MI (concave down), pericarditis (concave up), ventricular aneurysm, Prinzmetal's angina, LVH, hypertrophic
cardiomyopathy, benign early repolarisation.

ST depression is caused by: MI/ischaemia, digoxin, LVH with strain.
P.65
QT interval

= start of Q wave to end of T wave. Properly requires correction according to heart rate: QT. = QT/a"SR-R = 0.39sec

A+0.04sec (Bazett's formula).
A useful rule is that at rates of 60-100/min, QT should be <1/2 R-R interval.

A prolonged QT. predisposes to a€ torsades de pointesa€™ (p88). It occurs in: sleep, acute MI, hypothermia,

hypocalcaemia, drugs (quinidine, tricyclic antidepressants), certain congenital diseases (eg Romano-Ward syndrome).

A short QT. may be secondary to hypercalcaemia or digoxin.

T waves
Abnormal if inverted in V4.¢. Peaked T waves are seen in early acute MI and hyperkalaemia (p158). Flattened T

waves (sometimes with prominent U waves) occur in hypokalaemia.
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Figure. T-Waves.

Calculating the R-R Interval
To calculate the rate divide 300 by the number of big squares per R-R intervala€”if the uk standard ecg speed of
25mm/sec is used (elsewhere, 50mm/sec may be used: don't be confused!)

R-R duration (sec) Big squares Rate (per min)
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0.2 1 300
0.4 2 150
0.6 3 100
0.8 4 75
1.0 5 60
1.2 6 50
1.4 7 43
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Angina

Angina is defined as discomfort in the chest or adjacent areas due to myocardial ischaemia. It is usually brought on
by exertion and associated with a disturbance of myocardial function without necrosis. It occurs when coronary
artery blood flow fails to meet the O, demand of the myocardium (eg during exercise, coronary artery spasm or
anaemia). Ischaemia may produce ST depression on the ECG which resolves on recovery. T wave inversion commonly
occurs in IHD, but is a non-specific finding.

First presentation of angina

Patients may come to A&E with angina as a first presentation of IHD. Always consider the possibility of MI. In
particular, suspect myocardial cell death with any pain lasting >10mins (even if relieved by GTN). A normal
examination, normal ECG and normal baseline cardiac enzymes do not exclude MI. If in any doubt, admit the patient. If
considering discharge, discuss with senior A&E/medical staff.

A patient might be discharged where the history is of exertional pains (classic triggers of angina are: walking uphill,
climbing stairs, or walking in a cold wind) and where the pattern is predictable. Consider discharge in patients with
<10mins chest pain duration if there is no worsening of symptoms, no pain at rest, no abnormal examination findings
and no ECG abnormalities. Ensure that there is a clear plan for follow-up (a confirmed outpatient review date, usually
with exercise testing). Counsel the patient about smoking, provide a GTN spray (with advice on its use). Start aspirin
75-150mg daily PO if no confirmed allergy or active peptic ulcer. Liaise with the GP and give the patient clear advice to
return if symptoms worsen or if there is pain lasting >10mins.

Unstable angina

This covers a spectrum of severity between stable angina and acute MI. It can occur as worsening angina or a single
episode of a€~ crescendoda€™ angina, with a high risk of impending MI. Features include angina at rest, at‘frequency,
duration and severity of pain (including at“response to GTN). Refer urgently and meantime:

e Provide high flow O,.

e Attach to a cardiac monitor.
e Obtain IV access and give IV opioid analgesia (A+antiemetic) as required.
e Give aspirin 300mg PO stat and clopidogrel 300mg PO stat, if not contra-indicated.

e Start low molecular weight heparin (LMWH), eg dalteparin 120units/kg SC every 12hrs (max 10,000 units) or
enoxaparin 1mg/kg (100units/kg) SC every 12hrs. LMWH is more effective than unfractionated heparin in
reducing ischaemic events and the need for re-vascularization procedures. Bleeding complications are the
same for both forms of heparin.

e Commence GTN IVI (start at 0.6mg/h and at' as necessary) for pain which remains unrelieved, provided
systolic BP is > 90mmHg.

e Consider glycoprotein IIb/Illa inhibitors (eg eptifibatide and tirofiban) for patients at high risk of developing MI
according to local policyd€”seek expert advice.

e If no contraindications, consider atenolol 25-50mg PO stat, according to local policy.

e Note that some patients benefit from early revascularization procedures.
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Prinzmetal's or 4€ “varianta€™ angina

Angina associated with ST elevation may be due to coronary artery vasospasm. This may occur with or without a
fixed coronary abnormality and may be indistinguishable from an acute MI until changes resolve rapidly with GTN as
pain is relieved.

Atypical chest pain

P.67

Patients with acute MI are occasionally sent home from A&E inadvertently. Cardiac chest pain may be poorly localized

and may present with musculoskeletal features or gastrointestinal upset. In particular, patients with acute coronary
syndromes commonly have chest wall tenderness. Some patients understandably play down symptoms in order to
avoid admission to hospital. If the clinical history is suspicious of cardiac pain (especially in a patient with risk factors
such as family history of IHD, hypertension, smoking), then refer for admission. Do not be fooled by a normal ECG,
normal examination or the fact that the patient is <30yrs old. Remember that oesophageal pain may improve with
GTN and true cardiac pain may appear to improve with antacids. The decision whether or not to refer the patient for
admission and investigation depends upon an assessment of the risk of MI. In general, refer those patients to
exclude an MI (serial ECGs and cardiac enzymes) where chest pain lasting >15mins has some features of IHD. Also
refer patients who look unwell, even if the chest pain lasts <15mins.

ST

Figure. Normal lead II

ST

Figure. Ischaemic changes in lead II

Myocardial infarction (MI)

IHD is the leading cause of death in the Western world. Mortality from acute MI is believed to be 45%, with 70% of
these deaths occurring before reaching medical care. Contributory risk factors for MI include smoking, hypertension,
age, male sex, diabetes, hyperlipidaemia, family history.

Pathology

’

P.68
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MI mostly affects the left ventricle. It usually results from sudden occlusion of a coronary artery or one of its branches
by thrombosis over a pre-existing atheromatous plaque. Patients with IHD are at risk of sustaining an MI if additional
stresses are placed upon their already critically impaired myocardial circulation (eg a high level of COHb following
smoke inhalation during a fire). Ml is also a feature of various vasculitic processes, including temporal arteritis,
polyarteritis nodosa and Kawasaki disease.

Diagnosis

The diagnosis of acute MI requires two out of the following three features:
e a history of cardiac-type ischaemic chest discomfort
e evolutionary changes on serial ECGs
e arise and fall in serum cardiac markers

Note that 50-60% of patients will not have a diagnostic ECG on arrival and up to 17% will have an entirely normal
initial ECG. Late presentation does not improve diagnostic accuracy of the ECG.

History

The classic presentation is of sudden onset, severe, constant central chest discomfort, which radiates to the arms,
neck or jaw. The pain is similar in nature to previous angina pectoris, but is much more severe and unrelieved by
GTN. The pain is usually accompanied by one or more associated symptoms: sweating, nausea, vomiting,
breathlessness.

Atypical presentation is relatively common, so adopt a high level of suspicion in order not to miss it. Many patients
describe atypical pain, some attributing it to indigestion (be wary of new onset a€~dyspeptica€™ pain inadulthood).
Up to a third of patients with acute MI do not report any chest pain. These patients tend to be older, more likely to be
female, have a history of diabetes or heart failure and have a higher mortality.

These patients may present with:

e LVF
e collapse or syncope (often with associated injuries eg head injury)
e confusion
e stroke
e an incidental ECG finding at a later date
In a patient who presents with possible MI, remember to enquire about past medical history (IHD, hypertension,

diabetes, hyperlipidaemia) and contraindications to thrombolysis (see p75). Ask about drug history, including drugs of
abuse (particularly cocaine).
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Examination

As with other potentially life-threatening emergencies, examination and initial resuscitation (O, IV cannula,

analgesia) go hand in hand. The patient may be pale, sweaty and distressed. Specific physical signs are absent
unless complications have supervened (eg arrhythmias, LVF). Direct initial examination towards searching for these
complications and excluding alternative diagnoses:

e check pulse, BP and monitor trace (?arrhythmia or cardiogenic shock)

e listen to the heart (?murmurs or 3rd heart sound)

e listen to the lung fields (?LVF, pneumonia, pneumothorax)

e check peripheral pulses are present in all limbs (?aortic dissection)

e check legs for evidence of DVT (?PE)

e palpate for abdominal tenderness or masses (?cholecystitis, pancreatitis, perforated peptic ulcer, ruptured
abdominal aortic aneurysm)

Investigations

The diagnosis of MI within the first few hours is based upon history and ECG changes (serum cardiac enzymes may
take several hrs to rised€”see below).

e Record an ECG as soon as possible, ideally within the first few minutes of arrival at hospital. Sometimes
patients arrive at hospital with ECGs of diagnostic quality already recorded by paramedics. If the initial ECG is
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normal, but symptoms suspicious, repeat the ECG every 30mins and re-evaluate.
e Request old notes (these may contain previous ECGs for comparison).
e Ensure continuous cardiac monitoring and pulse oximetry.
e Monitor BP and respiratory rate.
e Get venous access and send blood for enzymes, U&E, glucose, FBC, lipids.
e Obtain a CXR only if there is clinical evidence of LVF and if it will not delay thrombolysis.

e ABGs are not routinely indicated as they rarely influence treatment and may cause bleeding during
thrombolysis.

Cardiac enzymes

Creatine kinase (CK), aspartate transaminase (AST) and lactate dehydrogenase rise and fall in a recognised
sequence following MI. None of these can be used to identify acute MI in AREA€”do not discharge a patient on the
basis of a single normal blood test. CK-MB has a higher cardiac specificity than CK. CK-MB is 78-100% sensitive for
acute MI at 6hrs after onset of pain.

These tests may be employed as part of a strategy to rule out MI, but only after a minimum of 6hrs observation with
serial ECGs and cardiac enzymes. Troponin T (cTnT) and Troponin I (cTnI) are proteins virtually exclusive to cardiac
myocytes. They are highly specific and sensitive, but are only maximally accurate after 12hrs. Troponin T and I cannot
be used to rule out MI in the first few hrs.

Chest pain assessment units

These units are becoming established in some A&E departments. A combination of ECGs, ST segment monitoring,
cardiac enzymes and exercise testing is used to allow discharge of low to moderate risk patients within 6-12hrs.
However, simply excluding an acute coronary syndrome is only part of the assessment of chest pain.
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Myocardial infarctiona€”ECG changes 1

Infarction of cardiac muscle results in ECG changes which evolve over hours, days and weeks in a relatively
predictable fashion.

Hyperacute changes

Frequently ignored, although often subtle. Some or all of the following may be observed within mins of infarction:
e 4t'ventricular activation time, since the infarcting myocardium is slower to conduct electrical impulses. The
interval between the start of the QRS and apex of the R wave may be prolonged >0.045sec.
e 4t'height of R wave may be seen initially in inferior leads in inferior MI.

e upward-sloping ST segmenta€”having lost its normal upward concavity, the ST segment straightens, then slopes
upwards, before becoming elevated.

e tall, widened T waves develop.

Evolving acute changes

In isolation, none of these changes are specific to MI. In combination and with an appropriate history, they provide
the basis for ECG diagnosis of MI in A&E:

e ST elevationa€”the most important ECG change. ST segments become concave down and are significant if
elevated > 1mm in 2 limb leads, or >2mm in 2 chest leads.
® Reciprocal ST depression may occur on the &€~ opposite sided€™ of the heart.

e Pathological Q waves (defined on p64) reflect electrically inert necrotic myocardium. ECG leads over a large
transmural infarct thus demonstrate deep QS waves. Leads directed towards the periphery of a large infarct or
over a smaller infarct may show a Qr complex or a loss of R wave amplitude.

e T wave inversiona€"typically deeply inverted, symmetrical and pointed.

e Conduction problems may develop. LBBB in a patient with acute cardiac chest pain makes interpretation of the
ECG very difficult. LBBB does not have to be new to be significant. Do not delay intervention in patients with a
good clinical history of MI in order to obtain old ECGs. Consider thrombolysis for all patients with LBBB who
have symptoms consistent with MI.

Chronic changes
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In the months following an MI, ECG changes resolve to a variable extent. ST segments revert to becoming isoelectric,
unless a ventricular aneurysm develops. T waves gradually become +ve again, but Q waves usually remain,
indicating MI at some time in the past.

[P O T

Mermal Heours Days Weeks Months

Figure. ECG changes following MI

Figure. Acute inferolateral infarction with "reciprocal™ ST changes in I, aVL, and V5-V3.
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Figure. Acute anteroseptal infarction with minimal "reciprocal" ST changes in III and aVF.

P.71
P.72

Myocardial infarctiona€”ECG changes 2
Localisation of MI
MI usually affects the LV, occasionally the RV, but virtually never the atria. The part of myocardium affected is implied
by which leads show changes:

ECG leads Location of MI

Vi3 Anteroseptal

Vs.g, @V Anterolateral

Vo.4 Anterior

Vi-e Extensive anterior

I,1I,aV, Vg Lateral

II, 111, aVg Inferior

Vi, V4R Right ventricle
Posterior MI
No conventional electrode is directed over the posterior part of the heart, since the intervening tissues would result
in an attenuated signal. ECG diagnosis of true posterior MI may be made from the use of V;_g and from reciprocal
changes seen in leads Vq_3: tall, slightly widened R (reciprocal of Q), concave up ST depression (reciprocal of ST
elevation), upright tall widened T (reciprocal of inverted T). Isolated posterior MI is unusual: it nearly always occurs
as part of inferior (postero-inferior) or lateral (postero-lateral) MI.
Right ventricular infarct
This occurs as part of an inferior MI more often than is generally appreciated. In the presence of changes of acute MI
in the inferior leads, ST elevation in V1 suggests RV involvement, particularly if this is greater than ST elevation in V»
or V3. In this case, record an ECG trace from lead V4R. The diagnosis of RV infarct helps determine treatment of
ensuing cardiac failure: RVF requires IV fluids to maintain adequate filling pressure, LVF is treated with diuretics.
Subendocardial infarct
If myocardial damage is limited to the subendocardium, with sparing of the epicardium, Q waves do not develop. The
changes of subendocardial MI are: ST depression and deeply inverted T waves.

P.73
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Figure. ECG of subendocardial infarct

Myocardial infarctiona€”treatment

Speed is of the essenced€”time really is muscle. Work efficiently as a team to ensure treatment is not delayed (eg
one member takes the history whilst securing venous access, another gives aspirin and records an ECG).
e Sit the patient up in a comfortable position.

e Give O, by face mask and attach cardiac monitor.

e Obtain IV access and take samples for U&E, glucose, FBC, cardiac enzymes.

e Ifit has not already been administered, try 1-2 puffs of GTN spray SL (beware sudden hypotensiona€”if this
occurs, lie the patient flat).

e Provide small increments of IV opioid analgesia titrated to effect.
e Give IV antiemetic (eg 10mg metoclopramide or 50mg cyclizine).

e Give 300mg aspirin PO, unless already given prehospital, or contraindicated (allergy, active peptic ulcer).

e Check for contraindications to thrombolysis (see below), explain the procedure and possible risks and ensure

the patient understands and assents.

e Administer thrombolysis and monitor carefully for hypotension or arrhythmias. Make sure that there is a
defibrillator close at hand. Aim to give thrombolysis within 15mins of the patient's arrival at hospital. Start
LMWH (eg enoxaparin 1mg/kg IV stat) or heparin according to local protocols.

e If pain continues, give IVI GTN (start at 0.6mg/h and at' as necessary), provided systolic BP is >90mmHg.

e Consider atenolol (5mg slowly IV over 5mins, repeated once after 15mins), unless contraindicated (eg
uncontrolled heart failure, hypotension, bradyarrhythmias, COPD).

Further management

Arrhythmias

Commonly occur after MI. Occasional ventricular ectopics or transient AF (lasting <30secs) require no treatment.
Watch for sudden VT/VF and treat as on p52.

Hypokalaemia

Treat if K¥< 4mmol/litre by IVI 20mmol KCI in 100mL 0.9% saline over 1h, together with Mg2+ 5mL 50% in 100mL
0.9% saline over 1h.

Pulmonary oedema
Treat as described on p98.

Cardiogenic shock

Defined as poor cardiac output with evidence of tissue hypoxia which does not improve with correction of
intravascular volume. Mortality is 8%o0"~50-80%. Contact ITU and senior cardiologist. Echocardiography may be
required to exclude conditions requiring urgent surgical repair (mitral regurgitation from papillary muscle rupture,
aortic dissection, ventricular septum rupture, cardiac tamponade from ventricular wall rupture). Where these are
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excluded, early invasive cardiac re-vascularization may improve survival.

Thrombolysis

Thrombolysis can reperfuse infarcting myocardium and dramatically reverse ST changes. It significantly improves
outcome: give it as soon as possible. Note that local protocol may be for angioplasty rather than thrombolysis.
Ensure that the patient is involved in any decision to thrombolyse.

Indications for thrombolysis

e ST elevation of >1mm in 2 limb leads, or
e ST elevation of 8%o0¥2mm in 2 or more contiguous chest leads, or

e LBBB in the presence of a typical history of acute MI (NB: LBBB does not have to be new)

P.75

Contraindications to thrombolysis

Most are only relative, but discuss with the patient and CCU before starting thrombolysis:

e head injury, CVA or recent TIA, previous neurosurgery or cerebral tumour

e recent GI or GU bleeding, menstruation or bleeding tendency(eg warfarin)

e severe hypertension (eg systolic BP >200mmHg, diastolic BP >120mmHg), aortic dissection or pericarditis
e puncture of non-compressible vessel (eg subclavian vein), traumatic CPR, 3t“GCS post-arrest

e major surgery within recent weeks

e pregnancy

Strokes, intracranial haemorrhage and major bleeds are more common in patients given thrombolysis. Intracranial
bleeding is more common in older patients, those with low body weight, hypertension on admission and those given
tPA (rather than other thrombolytics).

Choice of thrombolytic agents

Streptokinase is a traditional thrombolytic agent. However, use tPA instead if: streptokinase was given >5days ago,
or anterior MI in patient <75yrs old and <4hrs of onset of symptoms, or hypotensive (systolic BP <90mmHg). Give
1.5mega-units by continuous IVI over 1h. Streptokinase is allergenic (may require slow IV chlorphenamine 10mg and
IV hydrocortisone 100mg) and frequently causes hypotension (at“IVI rate and tilt the bed head downa€”treament
rarely needs to be discontinued). After a recent streptococcal infection, streptokinase may be ineffective due to the
antibodies produced.

Alteplase (recombinant tissue plasminogen activator- rtPA) is non-allergenic and non-antigenic. It is most effective given
by an accelerated regimen, eg 15mg IV bolus, followed by 0.75mg/kg (max 50mg) IVI for 30mins, then 0.5mg/kg (max
35mg) IVI over 60mins. Give LMWH (eg enoxaparin 1mg/kg IV stat) or heparin concomitantly through a separate IV
line (5000unit IV bolus, then 1000units/h 1V), according to local protocols.

Reteplase (modified tPA) can be given as two IV boluses of 10units each exactly 30mins apart. Give LMWH/heparin as
for alteplase.

Tenectaplase (modified tPA) is given as a single IV bolus over 10secs. Dose according to weight (<60kg = 30mg; 60-
69kg = 35mg; 70-79kg = 40mg; 80-89kg = 45mg; >90kg = 50mg. Give LMWH/heparin as for alteplase.

Failure to reperfuse

Ensure that CCU staff see patients with acute MI who despite thrombolysis continue to have severe symptoms,
ongoing evidence of myocardial dysfunction, or widespread ST elevation. They may require further investigation and
in selected cases, further thrombolysis or transfer for urgent percutaneous transluminal coronary angioplasty.

Primary angioplasty for acute MI

Percutaneous transluminal coronary angioplasty is more effective than thrombolysis. Consider it particularly in
patients in whom thrombolytics are contra-indicated and in cardiogenic shock.

P.76

Pericarditis

Acute inflammation of the pericardium characteristically produces chest pain, low grade fever and a pericardial friction
rub. Pericarditis and myocarditis commonly coexist.

49 /460



Causes

e myocardial infarction (including Dressler's syndromea€”see below)

e viral (eg coxsackie B virus, HIV)

e bacterial (pneumonia and/or septicaemia)

e TB (especially in patients with HIV)a€”see p222

e Jocally invasive carcinoma (eg bronchus or breast)

e rheumatic fevera€”’see p475

e uraemia

e collagen vascular disease (SLE, polyarteritis nodosa, rheumatoid arthritis)
e after cardiac surgery or radiotherapy

e drugs (hydralazine, procainamide, methyldopa, minoxidil)

Diagnosis
Classical features of acute pericarditis are pericardial pain, a friction rub and concordant ST elevation on ECG. The
characteristic combination of clinical presentation and ECG changes often allows a definite diagnosis.

Chest pain is typically sharp, central, retrosternal and worse on deep inspiration, change in position, exercise and
swallowing. Pericardial effusion may cause dysphagia by compressing the oesophagus.

A pericardial friction rub is often intermittent, positional and elusive. It tends to be louder during inspiration and may
be heard in both systole and diastole. Low grade fever is common.

Appropriate investigations include: ECG, CXR, FBC, ESR, U&E. A pericardial effusion is most quickly and easily
demonstrated by echocardiography: clinical evidence of cardiac tamponade is rare.

ECG changes

In acute pericarditis changes result from associated epicardial inflammation. Sinus tachycardia is usual, but AF, atrial
flutter or atrial ectopics may occur. ST elevation is concave up (in contrast to MI&€”see p70) and present in at least 2
limb leads and all chest leads (most marked in V3.g). T waves are initially prominent, upright and peaked, becoming
flattened or inverted over several days. PR depression (reflecting atrial inflammation) may occur in the same leads as
ST elevation (this PR-ST discordance is characteristic). Pathological Q waves do not develop at any stage.

Pericardial effusion causes at“ QRS amplitude in all leads. Very occasionally, electrical alternans is also seen (and is
diagnostic).

Management

Refer to the medical team/CCU for further investigation and treatment. The appropriate treatment depends on the
underlying cause.

Idiopathic pericarditis or viral pericarditis in young patients is usually benign and self-limiting, responding to
symptomatic treatment (bed rest and NSAID). Occasionally, it follows a relapsing course before 4€~burning itself
outa€™.,

Dressler's syndrome (autoimmune pericarditis A+ effusion 2-14 wks after 3% of MIs) requires cardiology specialist
care.

P.77
Pericardial effusion may occur with any type of pericarditis. It is relatively common in acute bacterial, tuberculous and
malignant pericarditis. Acute tamponade may occur following cardiac rupture with MI, aortic dissection or after cardiac
surgery. Summon senior help and arrange immediate echocardiography for patients with signs of tamponade, with
subsequent pericardiocentesis (preferably under ultrasound guidance) and depending upon the cause, with a
definitive drainage procedure. Emergency a€~blinda€™ pericardiocentesis is described on p332.
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Figure. ECG of pericarditis
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Bradyarrhythmias

Bradycardia is defined as a ventricular rate of <60/min in the adult. It is usually the result of influences on or disease
of the SA node, or to AV block. Intraventricular conduction disturbances may progress to AV block. Sinus bradycardia
may be physiological (eg athletes), the result of drugs(AY-blockers), or be pathological (hypothyroidism, hypothermia,
hypoxia, a1T'ICP, sick sinus syndrome, MI, myocardial ischaemia). Bradycardia also occurs in up to a third of patients
with hypovolaemia (eg GI bleed, ectopic pregnancy).

Sick sinus syndrome (or 8€”sinus node diseased€™) is usually caused by ischaemia or fibrosis/degeneration of the
SA node. It is characterized by sinus pauses (>2secs) or sinus arrest. Junctional or other escape beats may occur
and occasionally a tachyarrhythmia may emerge (&€ tachy-bradya€™) syndrome. The patient may present with
dizziness, collapse, loss of consciousness or palpitations. A continuous 24h ECG tape may be useful to demonstrate
the arrhythmias.

Atrioventricular (AV) block is subdivided into three degrees. Each may result from a variety of causes, including IHD,
drugs (eg excess digoxin) or cardiac surgery.

First degree AV block

Conduction from atria to ventricles occurs every time, but is delayed. The PR interval is >0.2sec (5 small squares on
standard ECG).

Second degree AV block

Only a proportion of P waves are conducted to the ventricles. There are two main types:

e Mobitz type I block (Wenckebach)a€”the PR interval becomesincreasingly lengthened until a P wave fails to
conduct.

e Mobitz type II blockd€”failure to conduct P waves may occur regularly (eg 3:1) or irregularly, but the PR interval
remains constant.

Third degree (complete) heart block

Atrial activity is not conducted to the ventricles. With a proximal block (eg at the AV node), a proximal escape
pacemaker in the AV node or bundle of His may take over, producing narrow QRS complexes at a rate of 8%o ~50/min.
With distal AV block a more distal escape pacemaker results in broad bizarre complexes at a rate of %o " 30/min. If
the escape pacemaker temporarily stops discharging, or a subsidiary pacemaker takes over, ventricular asystole may
occur.

Intraventricular conduction disturbances

The intraventricular conducting system commences as the bundle of His and divides into right and left bundle
branchesa€”the latter subdivides further into antero-superior and postero-superior divisions. These two divisions
and the right bundle branch are referred to as the a€~fasciclesa€™. Blockage of 2 fascicles = bifascicular block.

e RBBB&t’'RsR&€2 in Vi, deep delayed terminal S in lateral leads, QRS >0.12sec

e Left anterior hemiblockat’ LAD, at'ventricular activation time, QRS <0.12sec
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e Left posterior hemiblockat’ RAD, prominent Q inferiorly, QRS <0.12sec

e LBBB&T'QSin Vi, RSR4€2 in Vg, QRS >0.12sec

e RBBB + left anterior hemiblockat’ LAD, RBBB pattern, QRS >0.12sec

e RBBB + left posterior hemiblock at’ RAD, RBBB pattern, QRS >0.12sec

In the context of recent MI, bifascicular block, if associated with first degree block (a€ trifascicular blocka€™) may
lead to complete heart block and may require prophylactic pacing.
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Figure. ECG of first degree heart block

Figure. ECG of Mobitz type I Wenkebach block
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Figure. ECG of Mobitz type II AV block

Figure. ECG of complete AV block
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Treatment of bradyarrhythmias

The emergency treatment of bradycardia depends upon two important factors: the clinical condition of the patient
and the risk of asystole. Give O,, insert an IV cannula and follow the European Resuscitation Council Guidelines

shown below (http://www.resus.org.uk).

Atropine is the first-line drug. The standard dose is 500micrograms IV, which may be repeated to a total of 3mg.
Further doses may result in toxic effects (eg psychosis, urinary retention).

Epinephrine (adrenaline) can be used as a temporising measure prior to transvenous pacing if an external pacemaker
is not available. Give by controlled infusion at 2-10micrograms/min, titrating up according to response (6mg
epinephrine in 500mL 0.9% saline infused at 10-50mL per hour).

External transcutaneous pacing is now available on many modern defibrillators. It allows a pacing current to be
passed between 2 adhesive electrodes (eg placed over the front of the chest and the back). Select external demand
pacing mode at a rate of 70/min, then gradually &t' the pacing current from zero until capture is shown on the
monitor. Clinically, capture will result in a palpable peripheral pulse at the paced rate and clinical improvement in the
patient's condition. Provide small doses of IV opioid if the patient finds external pacing very uncomfortable.

Transvenous cardiac pacing is the treatment of choice for bradycardic patients who are at risk of asystole. The
technique should only be performed by an experienced doctor. The preferred route of access is the internal jugular or
subclavian vein. However, if thrombolysis has recently been given or is contemplated, or if the patient is taking
anticoagulants, use the right femoral vein instead. Obtain a CXR to exclude complications. A correctly functioning
ventricular pacemaker results in a pacing spike followed by a widened and bizarre QRS:

Figure. Paced rhythm
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Permanent pacemakers and implantable defibrillators

Increasingly sophisticated implantable devices are being used to manage arrhythmias. Occasionally, a patient will
present to A&E with malfunction of one of these devices. Get urgent specialist advice. External transcutaneous
pacing will provide temporary support whilst the problem is resolved.

P.81
Bradycardia
[Includes rates inappropriately slow for haemodynamic state)
If appropriate, give oxygen and establish IV access
Adverse signs?
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Figure. Algorithm for the management of bradycardia (http://www.resus.org.uk)
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Narrow complex tachyarrhythmias

This is almost always of supraventricular origin. Underlying rhythms include:

e sinus tachycardia

e paroxysmal AV re-entrant tachycardia (often referred to as a€7SVTa€™)
e AF with fast ventricular response

e atrial flutter

e atrial tachycardia

e junctional tachycardia

First determine whether the rhythm is regular or not. Treat irregular rhythms (AF) as outlined on p84. If the
ventricular rate is exactly 150/min, atrial flutter with 2:1 block is likely. Give Oy, insert an IV cannula and follow the

algorithm shown below (http://www.resus.org.uk).

Vagal stimulation
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Vagal stimulation may be achieved in various ways. The most effective is a Valsalva manoeuvre whilst supine. Instruct
the patient to attempt to blow the plunger out of a 5mL syringe. If unsuccessful, in the young patient, massage the
carotid sinus for 15secs (1 side only), by gently rubbing in a circular action lateral to the upper border of the thyroid
cartilage. Carotid sinus massage may be dangerous (especially if there is a carotid bruit or previous CVA/TIA).

Adenosine

is a purine nucleoside with a very short half-life (10-15secs) which temporarily blocks conduction through the AV
node. It may successfully terminate re-entrant tachycardias and may a€~unmaska€™ other conditions (eg atrial
flutter) by temporarily producing a conduction block. Adenosine is contra-indicated in second degree or complete AV
block and may exacerbate asthma. The effects are blocked by theophylline and it may be ineffective in patients
already taking this or related drugs. Its effects are potentiated markedly (and hence dangerously) in the presence of
dipyridamole, carbamazepine or in a denervated hearta€”seek advice. Give adenosine by fast bolus IV injection into
an IV cannula in the antecubital fossa and flush with 0.9% saline (see below). Record a rhythm strip and warn the
patient about transient flushing and chest discomfort.

Synchronized cardioversion

requires two doctors: one to perform cardioversion, the other (experienced in anaesthesia) to provide sedation or
anaesthesia and manage the airway. Remember that the patient will not be fasted and is at risk of aspiration. The
arrhythmia at“cardiac output and at* circulation times, so IV anaesthetic agents take much longer to work than
usual. If the anaesthetist does not appreciate this and gives additional doses of anaesthetic drugs, the result may
be hypotension and prolonged anaesthesia after the arrhythmia has been corrected.

Drug treatment of the uncompromised patient
should follow Resuscitation Council guidelines and the advice of the CCU team and be tailored to individual
circumstances.
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Figure. Narrow complex tachycardia
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Narrow complex tachycardia
(Presumed supraventricular tachycardia)

Pulseless (heart rate
usually >250 beats min™")

Synchronised DC shock If not already done, give axygen and Follow AF
100 200 J; 360 ) establish IV access algorithm

or appropriate biphasic 4::r||:rm-'T

Wagal manoeuvres
(caution if possible digitalis toxicily, acute ischaemia, or
presence of carotid bruit for carotid sinus massage)

Adenosine & mg by rapid bolus injection; if
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Caution with adenosine in known Wolff-Parkinson-White syndrome
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- st pain

* Heart failure

= Heart rate > 200 beats min”~"
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Choose from: 100): 200): 360)
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min 1
{IV injection can be repeated and .
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OR and repeat shock
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A starting dose of & mg adenosine is currently outside the UK, licence for this agent,

*Motel : Theophylling and related cempound block the effect of adenesing, Patients on dipyridamale,
carbamazepine. or with denervaled hearts have a markedly exaggerated effect which may be hazardous.
TNote2 : DC Shock is always given under sedation/gencral anagsthesia,

*Mote3 : Not w be used in patients receiving beta-blockers.

Figure. Algorithm for the management of narrow complex tachycardia (http://www.resus.org.uk)
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Atrial fibrillation

Atrial fibrillation is rapid, irregular atrial activity and is associated with an irregular ventricular response. Acute onset
is usually defined as within 48hrs. AF (together with atrial flutter) is one of the most common arrhythmias
encountered in A&E. The incidence of AF increases with age, approximately doubling with each decade of adult life. It
is rare in children except following cardiac surgery.

Causes

Acute AF may be associated with: IHD (33%), heart failure (24%), hypertension (26%) and valvular heart disease
(7%). Other important cardiac causes include sick sinus syndrome, pericarditis, infiltrative heart disease,
cardiomyopathy, myocardititis, congenital heart disease and post-cardiac surgery.

Non-cardiac causes include: sepsis, PE, thyrotoxicosis, electrocution, lung or pleural disease, chest trauma,
hypokalaemia, hypovolaemia, hypothermia, drug abuse (eg cocaine). Paroxysmal AF sometimes occurs in fit athletes.

Holiday heart: binge drinking or occasionally alcohol withdrawal may cause acute AF in patients with no other
predisposing factors. AF usually resolves spontaneously within 48hrs. The diagnosis of &€~ holiday hearta€™ is one
of exclusion after cardiac disease and other causes have been ruled out.
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Clinical features

AF reduces cardiac output by 10-20% irrespective of underlying ventricular rate. Clinical presentation varies according
to the cause and effect of the AF. Some patients are aysmptomatic, whilst others suffer life-threatening complications
(heart failure, angina). Those patients with underlying IHD may develop ischaemia during periods of rapid ventricular
rate. The onset of AF is associated with the development of cardiac thrombi with an &t'risk of embolism and stroke.
Remember that in patients with chronic AF, a fast ventricular rate can also be due to fever, hypovolaemia, dehydration
or drug toxicity.

Treatment

50% of patients with acute atrial fibrillation revert spontaneously within 24-48hrs. Treat immediate threats to life
according to the European Resuscitation Guidelines (http://www.resus.org.ukd€”see p86). Give O, insert an IV
cannula, treat pain, correct electrolyte abnormalities as necessary and refer to the medical team. High risk patients
are those with a heart rate >150/min, ongoing chest pain and clinically impaired perfusiond€”seek expert help and
give heparin (IV infusion or LMWH) with a view to synchronised cardioversion.

For intermediate and lower-risk patients, a number of different options are available. Treatment depends upon local
policy and individual circumstances.

AF in Wolff-Parkinson-White syndrome

This may result in an irregular, broad complex tachycardia. Impulses are conducted from the atria via the AV node and
an accessory pathway. Do not give these patients AV-blocking drugs (digoxin, verapamil or adenosine) as this can
result in acceleration of conduction through the accessory pathway, leading to cardiovascular collapse or VF. Seek
expert help.

See: http://www.resus.org.uk and http://www .clinicalevidence.com
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Figure. Algorithm for the management of atrial fibrillation (http://www.resus.org.uk)
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Broad complex tachyarrhythmias

May be caused by VT or rarely by SVT with aberrant conduction. In an emergency, do not spend time debating this:
assume the diagnosis is VT and resuscitate the patient. Provide O,, insert an IV cannula and follow the European

Resuscitation Council guidelines (http://www.resus.org.uk) below.

The priorities in broad complex arrhythmias associated with tricyclic overdose are airway management, oxygenation,
ventilation and correction of metabolic disorders: give IV bicarbonate, but avoid anti-arrhythmic drugs (p188).
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Figure. Broad complex tachyarrhythmia

Evaluating the ECG: is it VT or SVT with aberrant conduction?

VT is much more likely as a cause of the broad complex tachycardia if:

e the patientis >60yrs
e the patient has a history of IHD or cardiomyopathy

e there is clinical evidence of AV dissociation (intermittent cannon 4€~a3a€™ waves seen on JVP, first heart sound
of variable intensity)

e inverted P waves in lead II

e the frontal plane axis is bizarre (-90A° to -180A°)

e the QRS is >0.13sec

e there are &€ capture beatsa€™ or a€ fusion beatsa€™

e the QRS is bizarre, not resembling a bundle branch block pattern

e all chest leads (V1.g) are concordant (QRS complexes point the same way)
e R > R&€2 (orra€2)in Vq

e there is a deep S wave (either QS, rS or RS) in Vg

Torsades de pointes

This is a rare form of polymorphic VT, associated with hypomagnesaemia, hypokalaemia, long QT interval (congenital
or drug related, eg sotalol, antipsychotics, antihistamines, antidepressants). A constantly changing electrical axis
results in QRS complexes of undulating amplitude. Usually paroxysmal, it may degenerate to VF. Get expert help and
treat with IV magnesium sulphate (5mL of 50% over 30mins). Refractory cases may require overdrive pacing.
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Figure. Torsades de pointes.

Treat as sustained ventricular tachycardia®

If not already done, give oxygen and establish |V access

m ﬁh Use VF protocol
Yes
Adverse signs!
 Systolic BP <50 mmHg Yes
» Chest pain
» Heart failure
* Rate >150 beats min™"
Seek hel|
If potassium known to be low, expert help
see panel *
* Gve potassium chloride up Synchronised DC Shodk !
o Amiadarone 150mg IV o 43 e I e 100}; 200}: 360
i Hommol b or equivalent biphasic energy
over 10 mins, 7 _
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n
* Lidocaine IV 50mg over 2 IV Sml S0% in 30min
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toamaamum dose of 200mg == - =ms=s-s--=-= see panel
Seck expert help & Amiodarone 150mg IV over 10min
2 Further cardioversion
Synchronised DC Shock! R
100): 200: 360)
or appropriate biphasic energy T
For refractory cases consider
additional pharmacological agents:
i necessary, further amoidarone
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e e thne ek or gverdrive pacing
Caution: drug-induced
myocardial depression

Figure. Algorithm for the management of broad complex tachycardia (http://www.resus.org.uk)
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Hypertensive problems

Bear the following points in mind when contemplating the approach to a hypertensive patient in A&E:

e Most patients with hypertension are asymptomatic.
e Hypertension is an important risk factor for cardiovascular disease and stroke.

e Most patients found to be hypertensive in A&E do not require any immediate intervention or treatment, but do
require carefulfollow-up&€”usually by their GP.

e Neverintervene on the basis of a single raised BP measurement in the absence of any associated symptoms
and signs.

Approach

Approach patients found to be hypertensive as follows:

e Those with no previous history of hypertension, but no other concerns or history of other conditions (eg
diabetes, peripheral vascular disease, IHD or CVA)a€”arrange follow-up and monitoring with GP.

e Those known to be hypertensive already on treatmenta€”arrange follow-up and monitoring with GP.

e Those with evidence of end organ damage (eg LV hypertrophy on ECG, retinal changes or renal
impairment)a€”refer to the medical team.

e Those with hypertension associated with pain, vasoconstriction(eg acute pulmonary oedema) or
strokea€"treat underlying cause where possible, but do not intervene in stroke associated hypertension
except under the direction of a neurologist or stroke specialist.

e Those with hypertension directly associated with symptoms orsigns - contact the medical team and consider
whether intervention is appropriate (see below).

Mild/moderate hypertension (diastolic 1004€"125mmHg)

Ascertain if the patient has a past history of hypertension and is taking drug therapy for this. Examine for retinal
changes and evidence ofhypertensive encephalopathy (see below). Investigate as appropriate (consider U&E,
urinalysis, CXR, ECG). Deciding how to proceed will depend upon the BP and the exact circumstances. Refer to the
medical team if there is evidence of hypertensive encephalopathy or if the BP is moderately &1'(ie diastolic BP: 110-
125mmHg).
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Severe hypertension (diastolic >125mmHg)

Patients with a diastolic BP > 125mmHg require urgent assessment. Search for evidence of hypertensive
encephalopathy: headache, nausea, vomiting, confusion, retinal changes (haemorrhages, exudates, papilloedema),
fits, focal neurological signs, at“conscious level. Ask about recent drug ingestion (eg ecstasy or cocained€”p206).

Investigations

Insert an IV cannula and send blood for U&E, creatinine and glucose. Obtain a CXR and ECG and perform urinalysis. If
there is &t“conscious level, focal signs or other clinical suspicion that the hypertension may be secondary to
CVA/subarachnoid haemorrhage, arrange an urgent CT scan.

Management

e Refer patients with a diastolic pressure >125mmHg or evidence of hypertensive encephalopathy to the medical
team and involve ITU if necessary. Resist commencing emergency treatment until consultation with an expert.
There is a significant risk of complications (CVA or MI) if the BP is reduced rapidly. In many cases it is
appropriate to commence oral antihypertensive therapy using a AY-blocker (eg atenolol or labetolol) or calcium
channel blocker (eg nifedipine).

e If treatmentis considered to be appropriate, commence oral treatment or commence an IVI of sodium
nitroprusside or labetolol withcontinuous BP monitoring via an arterial line. Sodium nitroprusside has a very
short half-life (§%o0"1-2mins) and acts as a vasodilator of botharterioles and veins. IV labetolol may be the
preferred option ifaortic dissection (p92) or phaeochromocytoma are suspected.

Hypertension in pregnancy

If the hypertension is part of pre-eclampsia or eclampsia (diastolic BP 8%0¥90mmHg, provided that it was <90mmHg
at booking visit; or diastolic BP >25mmHg above booking level) urgently involve an obstetrician(see p566).
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Aortic dissection

Remember: hypertensive patients with sudden, severe chest and/or back pain may have acute aortic dissection.

Pathology
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Aortic dissection is longitudinal splitting of the muscular aortic media by a column of blood. The dissection may spread
proximally (possibly resulting in aortic incompetence, coronary artery blockage, cardiac tamponade), distally (possibly

involving the origin of various arteries), or rupture internally back into the aortic lumen, or externally (eg into the
mediastinum resulting in rapid exsanguination).

More than 70% of patients have a history of hypertension. It occurs more frequently in those with bicuspid aortic
valve, Marfan's syndrome or Ehlers-Danlos syndrome. Up to 20% follow recent cardiac surgery or recent
angiography/angioplasty.

Each dissection may be classified Stanford type a€~A&G€™ or &€~ Ba€™, according to whether the ascending aorta is
involved or not, respectively. Overallmortality is &%o0"30% (35% for type A and 15% for type B).

History

Aortic dissection may mimic the presentation of an MI, requiring a high index of suspicion. It typically presents with
abrupt onset sharp, tearing or ripping pain (maximal at onset) in anterior or posterior chest. Migration of the pain

may reflect extension of the dissection. Syncope occurs in 8%o"10% of patients, sometimes in the absence of any
pain. Occasionally, patients can present with neurological deficit associated with chest pain.

Examination
The patient is usually apprehensive and distressed, with pain which is difficult to alleviate, even using IV opioid.
Clues to the diagnosis include:

e an aortic regurgitation murmur (30%)

e asymmetry or absence of peripheral pulses or a pulse deficit (15-20%)

e hypertension

e hypotension with features of tamponade or neurological signs in association with pain (eg secondary to
spinal/carotid artery involvement)

Investigations
Send blood for U&E, glucose, FBC, coagulation and X-matching.

Obtain an ECG and CXR.

Thoracic aortic dissection usually results in an abnormal CXR. One or more of the following changes may be seen:

e an widened or abnormal mediastinum (present in 8%o"75%)
e a a€"double knuckled€™ aorta

e left pleural effusion (2%o0"20%)

e deviation of the trachea or NG tube to the right

e separation of two parts of the wall of a calcified aorta by >5mm (the a€"~calcium signa€™)

The ECG may demonstrate an MI, LVH or ischaemia.
Note that d%o0"12% of patients with aortic dissection have a normal CXR and a%o"30% have a normal ECG.

Trans-oesophageal echo, CT/angiography provide the definitive diagnosis.

Management

On suspicion of aortic dissection:
e provide O, by face mask
e insert 2 large-bore (14G) IV cannulae and X-match for 6 units (inform blood bank of suspected diagnosis)
e give IV opioid and titrate according to response (eg total of 10mg morphine)

e give IV anti-emetic (eg cyclizine 50mg)
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call cardiothoracic team and cardiologist at an early stage
insert an arterial line and discuss with specialist teams how to control the BP (eg labetalol infusion)

arrange further investigation based upon specialist advice and available resources (eg aortography,
echocardiography, CT scan, MRI)

Type A dissections are usually treated surgically, whereas type B lesions are usually treated medically.
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Haemoptysis
Haemoptysis may be the chief or sole complaint of patients presenting to A&E. It is a very important symptom and
always warrants investigation.

Causes of haemoptysis

Respiratory - infection (URTI, pneumonia, TB, lung abscess)

- carcinoma (bronchial or laryngeal)

- bronchiectasis

Cardiovascular - pulmonary oedema

- PE

- ruptured aortic aneurysm (aorto-bronchial fistula)

Coagulation disorder - drugs (eg warfarin, heparin)

- inherited (eg Christmas disease)

Trauma - penetrating or blunt (p330)
Other (rare) - Goodpasture's syndrome, Wegener's granulomatosis
Presentation

Try to ascertain the exact nature of the material coughed up (eg &€~ bright red streaksa€™ or a€~dark brown
granulesa€™) and how much of it there was. Patients sometimes have surprising difficulty distinguishing vomited
blood from that coughed up. However, if the material produced is frothy and alkaline on testing, it is likely to be
haemoptysis. Enquire about associated symptoms and take a drug history. Assess a€~“ABCsa€™ and examine with
particular regard to possible causes implicated by the history.

Investigation

send blood for FBC, coagulation screen, U&E, LFTs

request Group and Save, or X-match if evidence of significant haemorrhage
check O, saturation by pulse oximetry

check ABG

obtain CXR and ECG

perform urinalysisa€”if shocked, insert catheter and monitor urine output
collect sputum samples and send for microscopy, culture and sensitivity

initiate further investigations according to the likely diagnosis
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Treatment

The first priority is resuscitation

e Airway: clear and secure as clinically indicated (coughing/suction). Massive haemorrhage may require
emergency GA and tracheal intubation. Whilst preparing for this, tilt the trolley so that the patient is head-
down.

e Breathing: provide O,. If ventilation is inadequate or the patient is apnoeic, assist with bag and mask or
tracheal tube.

e Circulation: insert a large bore (14G) IV cannula (use 2 if hypovolaemic). Give 1V fluids/blood/clotting factors as
clinically indicated (p166).

Further treatment

Commence specific treatment measures aimed at life-threatening underlying cause (eg LVF, PE, infection,
coagulopathy). Refer for admission and further investigation (including bronchoscopy).
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The dyspnoeic patient

The normal adult respiratory rate is 11-18/min, with a tidal volume of 400-800mL. Acute dyspnoea is the predominant
presenting symptom of a number of emergency problems and is a feature of even more.

Common causes of acute dyspnoea

Cardiac

e LVF (p98)
e MI (p68)
e PE (p118)

e arrhythmias (p78)

Respiratory

e asthma (p102)

e exacerbation of COPD (p106)
e pneumonia (p108)

e pleural effusion (p101)

e pneumothorax (p112)

Trauma

e aspiration of FB or vomit (p110)
e pneumothorax/haemothorax (p326)
o flail chest (p324)

e near drowning (p246)

Other

e hypovolaemia (from any cause)
e hyperventilation syndrome (p97)
e fever from any cause

e respiratory compensation for metabolic acidosis (DKA, salicylate overdose)

Approach
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Follow the ABC approach and resuscitate as necessary. The main aim of treatment is to correct life-threatening
hypoxia. Although the differential diagnosis is potentially huge, the history often points to the diagnosis. Enquire
particularly about speed of onset of dyspnoea, past medical history and associated symptoms (cough, haemoptysis,
fever, wheezing, chest pain). Examine carefully, paying attention to the respiratory rate, depth and pattern. Apply a
pulse oximeter.

Pulse oximetry

This simple, rapid, safe and non-invasive technique is based on the difference in light absorption between
oxyhaemoglobin and deoxyhaemoglobin. It provides a continuous means of determining arterial oxygen saturation. It
does not provide information about ventilation or pCO,a€”a normal oxygen saturation does not exclude significant

lung pathology (eg PE).

Pulse oximetry may be inaccurate or misleading in:

e poor peripheral perfusion/shock

e methaemoglobinaemia (falsely &t" when SaO,> 85%; falsely at' when <85%)

e hypothermia

e CO poisoning (falsely high reading as COHb reads as oxyhaemoglobin)

e nail varnish/synthetic fingernails (if a finger probe is used)

e excessive movement
Oximetry can use a finger, toe, ear or nose. Correlate readings with clinical findings: a non-pulsatile trace (or heart
rate different from that on the cardiac monitor) suggests the saturation reading is probably inaccurate.
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Hyperventilation
Hyperventilation is breathing occurring more deeply and/or more rapidly than normal. CO, is &€ blown offa€™, so

that arterial pCO,at". Hyperventilation may be primary (3€~psychogenica€™) or secondary. A classical secondary

cause is DKA3€"KAassmaul's respiration represents involuntary respiratory compensation for a metabolic acidosis.

Secondary causes of hyperventilation

e metabolic acidosis (including DKA, uraemia, sepsis, hepatic failure)
e poisoning (eg aspirin, methanol, CO, cyanide, ethylene glycol)

e pain/hypoxia

e hypovolaemia

e respiratory disorders (eg PE, asthma, pneumothorax)

Primary (psychogenic or inappropriate) hyperventilation

Typically, the patient is female, agitated and distressed and has a past history of panic attacks or episodes of
hyperventilation. She may complain of dizziness, circumoral paraesthesia and carpopedal spasm and occasionally
sharp or stabbing chest pain. Initial examination reveals tachypnoea with equal air entry over both lung fields and no
wheeze or evidence of airway obstruction. Although the presentation may appear to be very convincing of primary
hyperventilation, it is important to exclude secondary causes. Therefore perform the following investigations:

e Sa0; (pulse oximetry) on presentation

e ECG

e ABG if Sa0,at", or if symptoms do not completely settle in a few mins

e BMG
If symptoms do not completely settle in a few mins, obtain:

e ABG
e CXR

e URE, blood glucose, FBC
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Treatment

Do not sedate a patient with hyperventilation. Once serious diagnoses have been excluded, use this information to
help reassure the patients with primary hyperventilation. Often this is all that is required, but it may be helpful to try
simple breathing exercises (breathe in through nosed€”count of 8, out through mouth&a€”count of 8, hold for count of
4 and repeat). Discharge the patient with arrangements for GP follow-up. If these simple measures fail, reconsider
the diagnosis and refer the patient to the medical team for subsequent observation and treatment.
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Cardiogenic pulmonary oedema

Pulmonary oedema may be classified according to whether or not it is due to a cardiac cause. Non-cardiogenic
pulmonary oedema is considered on p100. In cardiogenic pulmonary oedema failure of the left heart causes at'left
ventricular end-diastolic pressure, producing at'‘pulmonary capillary hydrostatic pressure. Fluid collects in the
extravascular pulmonary tissues faster than the lymphatics can clear it.

Causes of cardiogenic pulmonary oedema

Often an acute complication of MI and IHD, or an exacerbation of pre-existing cardiac disease (eg hypertension,
aortic/mitral valve disease). Other causes are:

e arrhythmias

e failure of prosthetic heart valve

e ventricular septal defect

e cardiomyopathy

e negatively inotropic drugs (eg AY-blockers)

e acute myocarditis

e left atrial myxoma (may produce syncope, fever, &t'ESR, but is very rare)

e pericardial disease
The history is frequently dramatic. Dyspnoea and distress may prevent a full history from being taken. Find out the

length of the history and whether there is any chest pain. Check current drug therapy/allergies and establish what
emergency prehospital treatment has been administered.

Examination usually reveals a tachypnoeic, tachycardic and anxious patient. If the pulmonary oedema is severe, the
patient may be cyanosed, coughing up frothy pink sputum and unable to talk. Check pulse and BP and auscultate the
heart for murmurs and 3rd/4th heart sounds of gallop rhythm (difficult in a noisy department). Look for at'JVP (also a
feature of PE and cardiac tamponade). Listen to the lung fields: fine inspiratory crepitations (crackles) may be limited
to the bases or be widespread. In some patients, wheeze may be more prominent than crepitations. Cardiogenic
pulmonary oedema is associated with evidence of at“cardiac output (peripherally cool and pale). Consider other
diagnoses (eg sepsis) in patients who have warm, flushed extremities.

Investigation

Commence treatment before completing investigations:

e attach a cardiac monitor and check SaO, with pulse oximeter

e obtain ECG to check for arrhythmias, LAD, LVH, LBBB, recent or evolving MI.
e send blood for U&E, glucose, FBC

e ifseverely illor SaO, < 90% obtain ABG

e request old hospital notes/ECGs
e obtain a CXR and look for features of cardiogenic pulmonary oedema:
® upper lobe diversion (distension of upper pulmonary veins)
s cardiomegaly (LV and/or LA dilatation)
s Kerley A, B or C septal lines
s fluid in interlobar fissures
s peribronchial/perivascular cuffing and micronodules
= pleural effusions

= bat's wing hilar shadows
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Treat urgently. Provide the following within the first few mins:

e Check that the airway is clear.
e Sit the patient up, supported comfortably by pillows and raised back.

e Provide high flow O, by tight-fitting face mask.

e If systolic BP > 90mmHg, give 2 puffs of GTN SL (800micrograms) and commence GTN IVI, starting at
10micrograms/min, increasing every few mins according to clinical response (monitor BP closely and take
special care to avoid hypotension). An alternative to GTN IVI is buccal GTN (3-5mg).

e Give IV frusemide 50-100mg.

e If the patient has chest pain oris distressed, give very small titrated increments of IV opioid (+antiemetic). Do
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not give opioids to patients who are drowsy, confused or exhausted as this may precipitate respiratory arrest.

e Considerinserting a urinary catheter and monitor urine output.

e Treat underlying cause and associated problems (arrhythmias, MI, cardiogenic shock, acute prosthetic valve
failure).

Monitor the Sa0O;, and the clinical response to this initial treatment. Rapid improvement may occur, due to

venodilatation and reduction of preload. If the patient does not improve, recheck ABG and consider the following
measures:

e If ABG reveals hypoxia (pO, < 9kPa) or hypercarbia (pCO, > 7kPa), involve ITU to consider CPAP or tracheal

intubation/IPPV. CPAP appears safe and effective in acute cardiogenic pulmonary oedema and may avoid the
need for intubation.

e Rapid sequence intubation in the presence of cardiogenic pulmonary oedema may be associated with
cardiovascular collapse. Stop nitrates prior to administering anaesthesia and be ready to give pressors
Afluids immediately post-induction.

e If the patient is hypotensive refer to ITU for treatment of cardiogenic shock (p74). An intra-arterial line, Swan-
Ganz catheter and inotropic support (dobutamine) are likely to be required. Echocardiography may be helpful
to exclude valve or septal rupture and guide treatment.

Prosthetic valve failure

Always consider valve failure in patients with prosthetic valves. A large variety of prosthetic heart valves are in
common use. All are associated with some risks (eg embolism, failure, obstruction, infection, haemorrhage from
associated anticoagulation), which vary according to the design. Acute failure of a prosthetic aortic or mitral valve
results in dramatic acute onset pulmonary oedema with loud murmurs. The patient may deteriorate rapidly and not
respond to standard drug treatment. If suspected, resuscitate as described above and urgently call for expert help
(ITU team, cardiologist and cardiothoracic surgeon). Emergency transthoracic or transoesphageal echocardiography
confirms the diagnosis. Immediate valve replacement is required.

Non-cardiogenic pulmonary oedema

Pulmonary oedema may occur in the absence of at'pulmonary venous pressure. One or more of the following
mechanisms may be responsible:

e at'capillary permeability

e at“plasma oncotic pressure

e dt'lymphatic pressure
Changes in capillary permeability, secondary to a variety of triggers, is the mechanism most frequently implicated in
non-cardiogenic pulmonary oedema, when it occurs as the Adult Respiratory Distress Syndrome (ARDS). Since the

mechanisms producing cardiogenic and non-cardiogenic pulmonary oedema differ, so the approach to treatment
differs.

Causes of non-cardiogenic pulmonary oedema

e ARDS (sequel to sepsis, trauma, pancreatitis)
e intracranial (especially subarachnoid) haemorrhage

e 1V fluid overload
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e hypoalbuminaemia (liver failure, nephrotic syndrome)
e drugs/poisons/chemical inhalation

e |ymphangitis carcinomatosis

e smoke inhalation

e near drowning

Approach

Distinguishing non-cardiogenic from cardiogenic pulmonary oedema is usually apparent from the history. Evaluate the
patient as described on p98 and resuscitate according to ABCs. Treatment needs to be directed towards the
underlying cause and according to the physiological disturbance. To estimate the latter, invasive monitoring may be
required (urinary, intra-arterial, central venous and Swan-Ganz catheters). Refer to ITU, to provide appropriate IV
fluids, inotropes, tracheal intubation, IPPV and PEEP.
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Pleural effusion

Under normal circumstances, each pleural cavity contains < 20mL fluid. Accumulation of fluid unilaterally or bilaterally
occurs in numerous disease processes.

Causes

Pleural effusions are classified according to their protein content as exudates (>30g/L) or transudates (<30g/L).

Exudates

e pneumonia (bacterial, viral, mycoplasma)

e malignancy (bronchial carcinoma, mesothelioma, lymphoma)
e TB

e PE with pulmonary infarction

e collagen vascular disease (SLE, rheumatoid arthritis)

e subphrenic abscess

e amoebic liver abscess

e pancreatitis

e chylothorax (thoracic duct injurya€”rare)

Transudates

e cardiac failure
e nephrotic syndrome
e hepatic failure

e ovarian fiboroma (Meig's syndromea€”rare)

Clinical presentation

Symptoms are usually due to the underlying disease process, rather than the effusion itself. Occasionally, the former
may be asymptomatic and the latter large, causing dyspnoea (initially only on exercise, later also at rest) and a mild
dull ache.

Signs of an effusion are not apparent until >500mL is present. Dyspnoea, stony dullness to percussion, with absent
breath sounds over the effusion are characteristic. Bronchial breathing may be heard just above the effusion. Very
large unilateral effusions may produce evidence of mediastinal shift (away from the collection of fluid).

Investigations
CXR can demonstrate pleural effusions as small as 250mL, as blunting of the costophrenic angle. Other investigations
will be required (eg SaO5, ABG, U&E, LFTs, FBC), but depend upon the likely underlying cause.

Treatment

Provide O, and resuscitate as necessary, according to the underlying pathology. Emergency therapeutic pleural
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aspiration is rarely required in A&E, except where haemothorax is suspected. Refer to the medical team for further

investigation (including diagnostic/therapeutic pleural aspiration).

Acute asthmaa€”assessment
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Follow the British Thoracic Society guidelines1 incorporated in pp104-5 to assess and manage adults presenting with

asthma. The guidelines are essentially self-explanatory and reflect continuing concern over deaths from asthma.

Patients with severe asthma and one or more adverse psychosocial factors (psychiatric illness, alcohol or drug abuse,

denial, unemployment) have &t' mortality. Measure the peak expiratory flow rate and compare it against that
expected (see below). The peak flow acts as an immediate triage tool: remember that some patients with life-

threatening airways obstruction may be too dyspnoeic to register a peak flow.

Make an initial assessment of the severity of acute asthma based upon a combination of clinical features, peak flow

measurement and pulse oximetry as outlined below.

Moderate exacerbation of asthma
e increasing symptoms
e peak flow >50-75% best or predicted

e no features of acute severe asthma (below)

Acute severe asthma
Any 1 of:

e peak flow 33-50% best or predicted
e respiratory rate a%o¥25/min
e heart rate 8%o0¥110/min

e inability to complete sentences in 1 breath

Life-threatening asthma

A patient with severe asthma with any 1 of:

e peak flow <33% best or predicted

e Sa0,<92%
e pO, < 8kPa
e normal pCO;, (4.6-6.0kPa)

e silent chest

® cyanosis

e feeble respiratory effort

e bradycardia, arrhythmia hypotension

e exhaustion, confusion, coma

Near fatal asthma

e at'pCO, and/or requiring mechanical ventilation with &t'inflation pressures

Other investigations

Obtain ABG if SaO5 <92% or if there are other features of life-threatening asthma.

Obtain a CXR if there is:

e suspected pneumomediastinum or pneumothorax
e suspected consolidation

e life-threatening asthma
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e failure to respond to treatment satisfactorily

e requirement for ventilation

Footnote
1 British Thoracic Society 2003 Thorax 58 (suppl 1). See also http://www.sign.ac.uk and/or http://www .brit-
thoracic.org.uk
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Acute asthmaa€”management

Initial treatment

Follow BTS/SIGN guidelines1 summarized as follows:

e Provide high flow O,.
e Administer high dose nebulized AYZ agonist (eg salbutamol 5mg orterbutaline 10mg). In severe asthma or
asthma that is poorly responsive to the initial nebulizer, consider continuous nebulization.

e Give a corticosteroid: either prednisolone 30-60mg PO or hydrocortisone (preferably as sodium succinate)
200mg IV.

e Add nebulised ipratropium bromide (500micrograms) to AYZ agonist treatment for patients with acute severe or

life-threatening asthma or those with a poor initial response to AYZ agonist therapy.

e Consult with senior medical staff to consider a single dose of IV magnesium suphate (1.2-2g IVI over 20mins)
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for patients with acute severe asthma without a good initial response to inhaled bronchodilator therapy or for
those with life-threatening or near-fatal asthma. Note that this is at present an unlicensed indicationa€”see
BNF.

Avoid a€ routined€™ antibiotics.

IV aminophylline is no longer part of initial therapy. Use it only after consultation with senior medical staff. It is
possible that some individual patients with near-fatal or life-threatening asthma with a poor response to initial
therapy may gain additional benefit from IV aminophylline. The loading dose of IVI aminophylline is 5mg/kg

over 20mins unless on maintenance therapy, in which case check blood theophylline level and start IVI of
aminophylline at 0.5-0.7mg/kg/hr.

e No benefit for leukotriene receptor antagonists or heliox (helium/oxygen mixture) has been shown in acute

asthma.

e Some patients with acute asthma require rehydration and correction of electrolyte imbalance. Hypokalaemia

may be caused or exacerbated by AY, agonist and/or steroid therapy.
Criteria for admission
Admit patients with any features of

e a life-threatening or near-fatal attack

e severe attack persisting after initial treatment

Consider for discharge those patients whose peak flow is >75% best or predicted 1hr after initial treatment.

Referral to ITU

Refer any patient requiring ventilatory support or with acute severe or life-threatening asthma failing to respond to

therapy, evidenced by:

e deteriorating peak flow

e persisting or worsening hypoxia
e hypercapnoea

e ABG showing &t"“pH or at'H,

e exhaustion, feeble respiration
e drowsiness, confusion

e coma or respiratory arrest

Footnote
1 British Thoracic Society 2003 Thorax 58 (suppl 1).See also http://www.sign.ac.uk

Cardiac arrest in acute asthma

The underlying rhythm is usually PEA. This is usually secondary to prolonged severe hypoxia or (rarely in a self-
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ventilating patient) to tension pneumothorax. Give advanced life support according to the standard guidelines on p45

and treat tension pneumothorax if present (p320).

Chronic obstructive pulmonary disease (COPD)

Definition, causes and manifestations

COPD is characterized by chronic airflow limitation resulting from impedance to expiratory airflow, mucosal oedema,

infection, bronchospasm and bronchoconstriction due to 4t“lung elasticity. Smoking is the main cause, but other
causes, including chronic asthma, f+-1 antitrypsin deficiency and chronic infection (eg bronchiectasis) may be
responsible.

Common manifestations are chronic bronchitis (defined clinically as a productive cough for >3 months for 2
consecutive yrs) and emphysema (defined pathologically as permanent dilatation of airways distal to terminal

bronchioles). COPD rarely exists as a single entity and usually a combination of various processes is present. This

results in ventilatory compromise, at'work of breathing and eventually hypoxaemia and sometimes hypercarbia.
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History
Exertional dyspnoea, cough and sputum production are the usual complaints. Find out from the patient (or relatives)
relevant past medical history:

e Present treatment including inhalers, steroids, antibiotics, theophyllines, nebulizers, home O, treatment.

e Past historya€”enquire about previous admissions (including to ITU) with similar complaints. Ask about other
illnesses.

e Exercise tolerancea€”how far can he/she walk on the flat without stopping? How many stairs can he/she
climb? How independent is he/she?

e Recent historyd€”is this presentation due to a rapid deterioration (eg &t'wheeze or breathlessness). Ask if
there has been an at‘volume of sputum or if it has become purulent. Remember that chest injuries, abdominal
problems and other infections may cause respiratory decompensation.

Examination

Examine for dyspnoea, tachypnoea, accessory muscle use and lip-pursing. Look for hyperinflation (4€~barrel
chesta€™) and listen for wheeze or coarse crackles (large airway secretions). Cyanosis, plethora (due to secondary
polycythaemia) and right heart failure (cor pulmonale) suggest advanced disease. Look for evidence of hypercarbia:
tremor, bounding pulses, peripheral vasodilatation, drowsiness or confusion.

Check for evidence of other diagnoses in an acutely breathless patient, particularly: asthma (p102), acute LVF (p98),
pneumothorax (p112), PE (p118). Remember that these conditions may coexist with COPD.

Investigations
e Sa0,, respiratory rate, pulse rate, BP, TA° and peak flow (if possible)

e CXR (look for pneumothorax, hyperinflation, bullae, heart failure and pneumonia)
e ECG

e ABG (or capillary blood gas), documenting the FiO,

e FBC, U&E, glucose and if pneumonia is suspected, blood cultures, CRP and pneumococcal antigen
e Theophylline level if taking theophylline
e Send sputum for microscopy and culture if purulent

e Take blood cultures if pyrexial
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Treatment!
Give 0,a€"remember that hypercapnoea with O, is multifactorial, but &t'ventilation/perfusion mismatch accompanied
by at'dead space ventilation appear to be more important than suppression of hypoxic drive. The general aim of O,

therapy is to maintain SaO, > 90% without precipitating respiratory acidosis or worsening hypercapnoea.

e If the patient is known to have COPD and is drowsy, or has a documented history of previous hypercapnoeic
respiratory failure, give an FiO, of 24-28% via a Venturi mask and obtain ABG immediately. Titrate up the FiO;

with serial ABG sampling until the minimum FiO, that achieves clinical improvement (or Sa0, 90-92%) is

reached. Watch for &t'drowsiness or worsening acidosis and respond accordingly (see steps outlined below).

e For all other patients, including those where the diagnosis is unclear, provide 40% O, by mask until the history

is clarified and ABG result obtained.

Give bronchodilators and steroids
e Give nebulized salbutamol 2.5-5mg or terbutaline 5-10mg.

e Consider adding nebulised ipratropium 0.5mg.

e Use O, driven nebulizers unless the patient has hypercapnoeic, acidotic COPD, in which case use nebulizers

driven by compressed air, supplemented by O, via nasal prongs at 1-4L/min.

e Give steroids (eg prednisolone 30mg PO stat or hydrocortisone 100mg IV if unable to swallow).
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Other drug treatments

e Give antibiotics (eg amoxicillin, tetracycline or clarithromycin) if the patient reports at'purulent sputum or there
is clinical evidence of pneumonia and/or consolidation on CXR.

e Only consider IV aminophylline if there is an inadequate response to nebulised bronchodilators.

e Only consider doxapram if non-invasive ventilation is unavailable or inappropriate (seek specialist advice).

Non-invasive ventilation

If the patient has a pH < 7.35, pCO,> 7kPa, or is becoming increasingly exhausted, agitated or confused, call senior
medical and/or ITU staff immediately. Non-invasive ventilation is the treatment of choice for persistent hypercapnoeic
ventilatory failure during exacerbations despite optimal medical therapy. Contraindications include apnoea,
pneumothorax, severe agitation and inability to tolerate or fit the face mask.

Invasive ventilation

Formal intubation and ventilation may be indicated depending upon various factors (eg co-morbidity, functional
status). Sometimes ventilation is not appropriate, particularly in severe chronic disease. A decision not to ventilate
should only be made by experienced staff following careful consideration of the patient's presentation, past history
and degree of disability, after discussion with the patient and their family and if possible, the GP. Keep these patients
comfortable with appropriate nursing care and document decisions and reasoning in the case notes.

Footnote
1 See National Institute for Clinical Excellence guideline on COPD, 2004 (http://www.nice.org.uk)
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Pneumonia

Pneumonia involves symptoms and signs of lower respiratory tract infection (breathlessness, productive cough and
fever) usually associated with CXR abnormalities. Pneumocystis pneumonia may occur with minimal or no CXR
changes. Consider pneumonia in patients with septicaemia or acute confusional states.

Causes

Bacterial (803€"90%)

Streptococcus pneumoniae is a frequent cause of community acquired pneumonia. Others include Mycoplasma
pneumoniae, Haemophilus influenzae, Legionella, Chlamydia psittaci, Staphylococcus aureus (can cause fulminant
pneumonia in patients with influenza). Gram -ve and anaerobic infections are rare. Always consider TB, particularly in
chronic alcoholism, poor social circumstances, immigrants and those travelling to developing countries or individuals
not BCG vaccinated. Immunosuppressed patients (including those with HIV) are at at'risk of TB and Pneumocystis
carinii pneumonia (PCP).

Viral (10a€"20%)

Predominantly influenza and RSV.

Rickettsial (1%)

Rarely, Coxiella burnetti.

Signs and symptoms

Fever, cough and production of sputum are the commonest complaints. Breathlessness, pleuritic chest pain, myalgia,
rigors or haemoptysis may occur. Note that pneumonia can present without obvious chest signs: Mycoplasma
pneumonia may present in children and young adults with sore throat, headache, nausea, abdominal pain and
diarrhoea. Legionella can present with constitutional upset, diarrhoea or confusion, particularly in the elderly.
Pneumocystis pneumonia in immunosuppressed patients may present with cough, dyspnoea and marked hypoxia,
with relatively few other findings.

Examination and investigation

e Check respiratory rate, pulse and BP.
e Clinically assess oxygenation and perfusion.
e Look for evidence of dehydration, anaemia or underlying malignant disease.

e Auscultation usually reveals a patch of inspiratory crackles signs of consolidation (dullness to percussion and
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bronchial breathing) are present in <25%.

e Check BMG, Sa0O, (obtain ABG if <96%).

e Check peak flow, if possible, as this may reveal coexisting airway obstruction (eg asthma or COPD).

e Obtain CXR. Look for patchy or lobar opacification, mass lesions or an air bronchogram. Note that CXR changes
may take up to 6wks to resolve following an episode of pneumonia.

Assessment: admit or discharge

Of those who present to A&E, some patients with &€~ milda€™ illness, good social circumstances and no significant

co-morbidity may be safely discharged with appropriate antibiotics (eg amoxicillin 0.5-1g PO tds), simple analgesia for

pleuritic pain to aid deep breathing/coughing and GP follow-up. Do not discharge patients with any of the following:
confusion, urea >7mmol/L, respiratory rate >30/min, systolic BP < 90mmHg, diastolic BP @%ox 60mmHg, age a%o¥
65yrs (see: http://www .brit-thoracic.org.uk). If in doubt, discuss with a senior/expert.

Treatment!

Patients deemed suitable for discharge

Provide simple analgesia, oral antibiotics and GP follow-up as outlined opposite.

Patients admitted, but not severely unwell

Start either oral or IV antibiotics, as follows:

either amoxicillin 0.5-1g PO tds + erythromycin 500mg PO qds (or clarithromycin 500mg bd)
or if IV therapy is needed: ampicillin 500mg IV qds + erythromycin 500mg IV qds (or clarithromycin 500 mg bd)

Monitor SaO; and provide O; accordingly.

Provide simple analgesia.

Acutely unwell
Treat patients who are breathless at rest, dehydrated, or with severe constitutional upset with high flow O, (beware
CO; retention in known severe COPD), IV fluids (Aianalgesia) and IV antibiotics (eg co-amoxiclav 1.2g IV tds +

erythromycin 500mg IV qds). Treat airflow obstruction (eg with nebulised salbutamol), in addition to the above
measures.

Differential diagnosis

Pneumonia-like presentations can occur with pulmonary oedema, pulmonary infarction, pulmonary vasculitis (eg SLE,
PAN, Churg-Strauss and Wegener's), aspergillosis, allergic alveolitis, bronchial or alveolar cell carcinoma, acute
pancreatitis and subphrenic abscess. Also, do not forget TB.

Footnote
1 See British Thoracic Society guideline, 2004: http://www .brit-thoracic.org.uk

Pulmonary aspiration

Aspiration of solid or liquid material into the upper and lower airways is likely when one or more of the following
features are present:

e altered conscious state: head injury, CVA, overdose, sedation, anaesthesia

e at“cough and/or gag reflexes: related to above factors and/or bulbardysfunction, intubation/extubation,
Guillain-BarrA© syndrome, multiple sclerosis, myasthenia gravis

e susceptibility to regurgitation/vomiting: alcohol, full stomach, upper GI tract pathology (including hiatus hernia,
oesophageal obstruction, pregnancy, NG tube)

Clinical features

Large food particles sufficient to cause complete airway obstruction cause choking, inability to speak, respiratory
effort, cyanosis, loss of consciousness and death. Smaller particles may pass through the vocal cords causing
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coughing, stridor, tachypnoea and wheeze. 80% of patients are aged <4yrs, with peanuts being the classic inhaled
objects. Delayed presentation with cough, wheeze, haemoptysis, unresolved pneumonia, abscess formation or
empyema occurs in 8%o " 30% often days/wks later.

Vomiting/regurgitation is often witnessed and pulmonary aspiration confirmed by seeing gastric contents in the
oropharynx or trachea during intubation or following suction. Gastric content is a mixture of semi-solid and liquid
material: aspiration leads to a sudden onset of severe dypsnoea, wheeze and cyanosis. Its acid nature causes
severe damage to the alveolar-capillary membrane, with denaturation of pulmonary surfactant, at‘pulmonary
permeability with oedema and atelectasis.

Hydrocarbons (eg petrol, paraffin) cause severe pulmonary toxicity ifaspiration occurs during ingestion or following
regurgitation/vomiting.

Investigations

ABG
These show hypoxaemia within mins of acid aspiration. Initially, patients may hyperventilate with at'pCO, until

pulmonary compliance at* work of breathing sufficient to result in hypoventilation.

CXR

Abnormalities develop in >90% of patients, but this may take hours/days. Appearances depend upon the nature of
the aspirated material and the patient's position at the time of the episode (right lower lobe is most frequently and
severely affected, followed by left lower lobe and right middle lobe). In severe aspiration, diffuse bilateral infiltrates
and pulmonary oedema similar to ARDS appearances are present. Less severe episodes produce atelectasis followed
by alveolar infiltration.

Intrapulmonary FBs

These (including peanuts) are rarely radio-opaque. The resulting collapse, hyperinflation or consolidation is usually
obvious and depends upon whether the obstruction is complete or partial and if supervening infection is present. If
the history strongly suggests an inhaled FB but the CXR is normal, consider obtaining an expiratory CXR which may
show evidence of air trapping distal to the obstruction.
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Prevention

Prevention is everything. Pay meticulous attention to airway protection. This may involve positioning (tilt head down
on the right hand side), suction to the oropharynx (Yankauer catheter avoiding stimulation of the gag reflex) and if
necessary, tracheal intubation. Note that intubationprotects the lower airway against large volume aspiration, but
fluidsaccumulating above the cuff can trickle through the held-open cords to the lungs. In at-risk patients, pass a NG
tube to empty the stomach. However NG tubes can also predispose to aspiration by preventing closure of the
oesophageal sphincters and interfering with coughing and clearing the pharynx.

Treatment
Correct hypoxia with high FiO5, and give nebulised salbutamol for associated bronchospasm (p104). If particulate

aspiration is present, refer for urgent bronchoscopy. Although secondary infection is common, the routine use of
antibiotics or steroids is not indicated.
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Spontaneous pneumothorax 1

Pneumothorax may occur spontaneously, in the absence of trauma. The management of tension pneumothorax and
pneumothorax following trauma is considered on p320 and p326. Spontaneous pneumothorax may occur in
previously healthy young individuals or in older patients with ruptured emphysematous bullae. Spontaneous
pneumothorax may occasionally be secondary to other underlying disease, including asthma, bronchial carcinoma,
Marfan's syndrome, infection (pneumonia, TB, lung abscess), cystic fibrosis, and oesophageal rupture.

Presentation

Spontaneous pneumothorax may be heralded by sudden onset unilateral pleuritic chest pain, dyspnoea and
sometimes a cough. Classical physical signs may or may not be present (depending upon the size of the
pneumothorax): tachypnoea, tachycardia, normal/hyper-resonant percussion note with dt“air entry on the affected
side. Rarely, there may be a systolic a€~ cruncha€™ heard at the left parasternal edge with a small left pneumothorax
(Hamman's SIGN).

Tension pneumothorax causes tracheal deviation, tachypnoea, tachycardia and hypotension. It requires immediate
decompression using a needle in the second intercostal space in the mid-clavicular line (p320).

Investigations
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CXRa€"look for a rim of lung edge. Pneumothoraces are classified for treatment purposes into small or large,
according to whether the visible rimis <2cm or >2cm from the chest wall (see below). Do not mistake an
emphysematous bulla or the medial edge of the scapula for a pneumothorax. Remember that on supine X-rays, lung
markings may extend to the chest wall, despite a large pneumothorax. This is because in the supine position, airin
the pleural cavity moves anteriorly (see p326). An additional lateral decubitus or upright X-ray may help to identify
small pneumothoraces.

ABG and SaO; (pulse oximetry) may reveal hypoxia.

ECG may show sinus tachycardia and other non-specific features (right axis deviation, T-wave inversion in anterior
leads).

Treatment!
Provide O,, insert an IV cannula and follow the British Thoracic Society guideline algorithms on pp114-5. These

guidelines base treatment upon a categorization of patients according to whether the spontaneous pneumothorax is
a€ " primaryd€™ (no associated underlying lung disease) or &€~ secondarya€™ (associated with underlying lung
disease).

Some patients with €~ primarya€™ pneumothorax may be discharged from A&E with early chest clinic follow-up (if
aspiration has been performed, observe for a period first to ensure clinical stability). Advise patients to avoid diving
and air travel and to return immediately if they develop breathlessness. Admit all patients with 8€~“secondarya€™
pneumothorax to hospital, irrespective of whether they are treated with aspiration and/or intercostal tube drainage.

Footnote
1 Henry et al. Thorax 2003; 58 (suppl II): ii:39-52. See: http://www .brit-thoracic.org.uk
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Aspiration technique
Infiltrate local anaesthetic (eg 1% lidocaine/lignocaine), then insert a 16G IV cannula (consider a special pig-tail
cannula) just above the 3rd rib (ie in the 2nd intercostal space) in the mid-clavicular line, or in the axilla as for
intercostal drainage. Remove the needle, attach a three-way tap, then aspirate air with a 50mL syringe. Continue
aspiration until the patient coughs excessively, or until 2.5 litres of air is removed.
Intercostal (chest) drain insertion
For cosmetic reasons and to avoid transfixing the pectoral muscles, use an axillary approach (just anterior to the mid-
axillary line in the 5th intercostal space). Adopt an open technique as described on p327, with a smaller tube size (eg
10-14 FG). Having sutured the tube in place, obtain a CXR, then refer to the medical team.
Note
Catheter over guidewire systems (Seldinger technique) may be as safe and effective as small calibre tubes.

P.114

Spontaneous pneumothorax 2
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Primary
pneurnathorax
Start

Breathless and/or rim of air NO >
=2 cm on chest radiograph!
Aspirati
spiration YES 1
Successful
NC
Consider repeat
jrati
aspiration YES
1Successful g
NC
Intercostal drain VES Remove 24 hours after
Successful full re-expansion/cessation |
of air leak without clamping
NC
h 4
Referral to chest physician within 48 hours? Consider
1Suction discharge
Referral to thoracic surgeon after 5 days with follow-up

Figure. Treatment algorithm for primary pneumothorax1

Footnote

1 Henry et al. Thorax 2003; 58 (suppl II): ii:39-52. See: http://www .brit-thoracic.org.uk
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Secondary
pneumnothorax
Start
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air >2 cm on chest
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{Successful hospital for
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Referral to chest physician | . ¢ | Remove 24 hours after Consider
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cessation of air leak with follow-up
ISuccessful
MNO
Early discussion with

surgeon after 3 days

Figure. Treatment algorithm for secondary pneumothoraxl

Footnote
1 Henry et al. Thorax 2003; 58 (suppl II): ii:39-52. See: http://www.brit-thoracic.org.uk
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Deep venous thrombosis (DVT)

Thrombotic occlusion of the deep veins of the leg can be difficult to diagnose and has received much media attention.
Less than 25% of patients attending hospital with a suspected DVT have the diagnosis confirmed. The principal
concern associated with DVT is the risk of morbidity and mortality from subsequent PE (p118).

Risk factors

e immobility

e recent surgery (particularly orthopaedic)

e malignancy

e IV drug use

e smoking

e pregnancy/pelvic masses

e combined OCP (risk %o " 1-3 per million women per year)
e obesity

e previous DVT/PE

e thrombophilia
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Clinical features

DVT classically produces leg pain with swelling, warmth, tenderness and dilated superficial veins on the affected leg.
However, these signs are non-specific and are often not present. A small or partially occluding thrombus may be
completely asymptomatic. History and clinical examination alone cannot safely exclude DVT: if a DVT is suspected,
investigate further. The presence of respiratory symptoms and/or signs suggests PE&€”investigate this accordingly
(p118).

Differential diagnosis

e muscular teara€"typically acute onset
e rupture of a Baker's cystd€”again, typically acute onset

e cellulitis or other infection

Investigation and management

Both investigation and management of patients with suspected DVT depend to a certain extent on local policy: many
hospitals have developed local protocols. Investigation is usually guided by clinical risk stratification (for example, the
modified Wells criteria shown below), together with D-dimer assay, compression USS (which can also detect ruptured
Baker's cyst or calf muscle tear) and contrast venography. Note that whilst a D-dimer may help to exclude DVT in low
risk patients, all other patients require more definitive investigation.

Having diagnosed a DVT, refer the patient to the medical team for anticoagulation and admission/follow-up. Some
patients may be suitable for outpatient management after commencing LMWH (eg tinzaparin 175units/kg od
SC)a€”follow local policy. If there is a family history of DVT/PE, consider a thrombophilia screen, but remember that
some elements of this are difficult to interpret in the acute stage. Investigate and refer newly diagnosed intercurrent
illness or malignancy as appropriate.
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Modified Wells criteria for clinical risk stratification in suspected DVT

Clinical feature Score
Active cancer (treatment ongoing, or within 6 months or palliative) 1
Paralysis, paresis or recent POP immobilization 1
Recently bedridden for >3days or major surgery <12wks 1
Localized tenderness along the distribution of the deep venous system 1
Entire leg swelling 1
Calf swelling >3cm compared with asymptomatic leg 1
Pitting oedema (greater in the symptomatic leg) 1
Collateral superficial veins (non-varicose) 1
Total score of 0 is &€~ lowa€™ risk, 1 or 2 is a€"moderateda€™ risk and 3 or more is a€~higha€™ risk.
(Note: IV drug use is an additional risk factor which does not feature in this list.)

Superficial thrombophlebitis

Erythema, tenderness and induration are present along the course of the involved superficial vein, which may feel
hard on palpation. Superficial thrombophlebitis may coexist with DVT and can propagate into deep veins. If there is
any doubt as to the presence of a DVT, investigate. Otherwise, treat with NSAID. Pain usually improves over 1-2wks.
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Pulmonary embolus
Pulmonary thromboembolism is a common life-threatening problem, responsible for many deaths each year. There
may be no clinical evidence of DVT.

History

PE is notoriously difficult to diagnose. Suspect it in any patient with: pleuritic chest pain, dyspnoea, syncope, cough
or haemoptysis. More than 80% have pre-disposing risk factors (see below and risk factors for DVT, p116).

Examination
In small PE, physical signs may be absent or subtle (mild fever, tachycardia, scattered crepitations or pleural rub).
Search carefully for DVT (p116).

In large PE, the patient is usually cyanosed, tachycardic, dyspnoeic and hypotensive. The JVP is at* (with prominent
4€~aa€™ waves). Turbulent flow around the PE occasionally produces an audible murmur in the pulmonary area.

Investigation

If suspected, obtain the following:

® Sa0, and ABG &€”ideally on air. This will allow detection of slightly low pO, (<12kPa). The pCO, may be at"
(<4.5kPa), due to hyperventilation.

e ECGa€”a number of changes may occur, although 4€7Sy, Q3, T3a€™ is rarely seen. Look for: sinus tachycardia,

AF, RBBB, RAD (a€7S18€™), Q wave and inverted T in III (8€7Q3, T38€™), T inversion in Vy_4.

e CXRa€"this may show pulmonary oligaemia, an elevated hemidiaphragm, a small pleural effusion, linear
opacities (the result of previous PEs).

e FBC, ESR, U&E&€"there may be at* WCC
All of these investigations may be normal despite PE. D-dimer is usually at'in PE, but is non-specific. Local protocols
may use it to effectively exclude PE in those identified as being at low risk.

If the diagnosis is probable or possible, start treatment (see below) and refer for further investigations (V/Q lung
scan and/or CT pulmonary angiography). In suspected massive PE, obtain expert help urgently and consider
echocardiography.

Treatment
e Secure the airway and provide high flow O, by face mask.

e Obtain venous access.

e Monitor respiration, SaO,, ECG, pulse, BP and urine output.

e Assess the risk of PE (see below). Start anticoagulation pending further investigation in those patients judged
to have an a€”intermediated€™ or &€~ higha€™ probability of PE: give LMWH (eg tinzaparin 175units/kg SC) in
stable patients; in unstable patients give 10,000 units IV heparin as a bolus over 5mins, then start a
continuous heparin IV infusion at 1000 units/h. Refer for further investigation.

Suspected massive PE

e In patients with marked hypoxia and/or cardiovascular compromise, call for urgent CCU/ITU expert help: intra-
arterial and CVP lines are likely to be required, together with inotropic support.

e Give IV 0.9% saline/colloid according to CVP to maintain a high normal right ventricular filling pressure.
e Insert a urinary catheter to monitor urine output.

e Consider thrombolytic therapy under expert guidance: tPA (alteplase, eg starting dose 10mg IV over 1-2mins,
then IVI 90mg over 2hrs) may be indicated before a definitive diagnosis has been made if cardiac arrest has
occurred or is imminent.

P.119
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Figure. ECG changes of major acute PE

Assessment of clinical risk of PE?

In patients with clinical features compatible with PE (breathlessness and/or tachypnoea, with or without chest pain),
consider the following two statements:

e Another diagnosis is unlikely

e A major risk factor is present (any 1 of: major abdominal/pelvic surgery, postoperative intensive care,
puerperium, lower limb fracture, metastatic/ advanced malignancy, hospitalization/institutional care, hip/knee
replacement, Caesarian section, late pregnancy, varicose veins, abdominal/pelvic malignancy, previous proven
PE)

If both are present, the patient has a 4€~higha€™ probability of PE, if just 1 is present there is an
a€”intermediatea€™ probability of PE and if neither is present, the probability of PE is a€~ lowa€™.

Footnote
1 British Thoracic Guidelines. Thorax 2003; 58: 470-84. See: http://www .brit-thoracic.org.uk

Upper GI bleeding

Treatment demands a combined approach by physicians, surgeons and A&E staff. Adopt a low threshold for
admissiona€”hospital mortality is %o " 10%. Factors associated with 41 mortality include advanced age, shock on
presentation, co-morbidity (hepatic or renal failure, cancer, ischaemic heart disease).

Causes of upper GI bleeding

Common

e peptic ulceration

e mucosal inflammation (oesophagitis, gastritis or duodenitis)
e oesophageal varices

e Mallory-Weiss tear

e gastric carcinoma

e coagulation disorders (thrombocytopenia, warfarin)
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Rare

e aorto-enteric fistula (especially after aortic surgery)
e benign tumours (eg leiomyomas, carcinoid tumours, angiomas)

e congenital (eg Ehlers-Danlos, Osler-Weber-Rendu, pseudoxanthoma elasticum)

History

Take a detailed history, but remember that resuscitation takes priority. Upper GI bleeding usually presents with
haematemesis and/or melaena; bleeding involving the lower GI tract with fresh PR bleeding. However, under certain
circumstances, upper GI bleeding may present with fresh PR bleeding. Similarly, proximal colonic lesions may cause
melaena.

Enquire about the amount and duration of bleeding as well as any previous history of GI bleeding or liver problems.
Ask about associated symptoms (abdominal pain, weight loss, anorexia). Syncope is a worrying feature as it usually
infers a significant bleed. Take a full drug history (ask about aspirin, NSAIDs, warfarin, iron) and enquire about alcohol
consumption.

Examination

Check ABCs. Rapidly assess for evidence of hypovolaemic shock (pulse and respiratory rates, BP, GCS, skin
colour/temperature, capillary refill). Look at any available vomit or faeces. Check for abdominal masses, tenderness
or surgical scars (including aortic grafting). Look for stigmata of liver disease. Perform a PR examination and check for
FOB.

Less typical presentations of GI haemorrhage are sometimes seen. These include coma and hepatic encephalopathy.

Investigation and diagnosis

Request old hospital notes and send blood for FBC, clotting screen, U&E, blood glucose, Group and Save or X-
matching (according to clinical features). Urea may be &t1', but creatinine will be normal unless renal function is
impaired. Check SaO, (obtain ABG if <93%) and consider CXR and ECG. Endoscopy is the investigation of choice to

identify the source of the bleeding (see below).
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Treatment of apparently mild haemorrhage

Treat all patients with GI haemorrhage who are alert with no evidence of hypovolaemia as follows:

e check airway/breathing and provide high flow O, by face mask

e insert 2 large (14G) IV cannulae, send FBC, U&E, clotting, Group and save
e start IV fluids if regular monitoring suggests developing hypovolaemia (see below)

e consider omeprazole (40mg diluted in 100mL saline as IVI over 30mins) if known peptic ulcer, otherwise avoid
H, antagonists or proton pump inhibitors acutely

e keep fasted and refer to specialist team for admission and endoscopy

Treatment of moderate/severe haemorrhage

If there is evidence of hypovolaemia, treat as described above, plus:

e send an urgent X-match for 4-6 units of blood

e start IVI 0.9% saline or Hartmann's 1000mL, followed by blood asnecessary, aiming to maintain Hb %o " 8-
10g/dL

e if the patient is anticoagulated, or has a clotting disorder (eg due to liver disease), discuss with a
haematologist and give vitamin K/clotting factors/FFP accordingly

e call the endoscopic and surgical teams and anaesthetist/ITU staff
e insert a urinary catheter and monitor the urine output

e once fluid replacement has commenced, consider inserting a central venous line (see p56), so that subsequent
fluid replacement can be guided by the CVP.

e ensure that patients with severe uncontrolled variceal bleeding, severe encephalopathy, hypoxia, acute
agitation or evidence of aspiration have their airways secured, if necesaary by rapid sequence induction,
tracheal intubation and IPPV
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Managing severe haemorrhage possibly due to varices

Some hypovolaemic patients may have clinical evidence suggesting that the bleeding has resulted from oesophageal
varices (eg past history of varices, clinical features of hepatic failure). Arrange emergency endoscopy and endoscopic
treatment (eg injection of varices) by an experienced practitioner. In the meantime:

e Give vasopressin (20units IV over 15mins combined with a GTN infusion), or terlipressin (2mg IV repeated
every 4-6hrs). Evidence suggests that each of these may at“bleeding, but only terlipressin has been shown to
at“mortality.

e If experienced in the technique, insert a 4 lumen Sengstaken/Minnesota tube. Inflate the gastric balloon then
the oesophageal balloon to a pressure of 3%o"30-40mmHg to tamponade the bleeding varices. Regularly
aspirate the oesophageal and gastric ports. This may stop bleeding in d%o"90% of cases, but up to 50% re-
bleed on deflation.

e Consider prophylactic antibiotics (eg ciprofloxacin or second/third generation cephalosporin) which may
at“mortality in severe variceal haemorrhage.

See http://www.bsg.org.uk/guidelines/34362-15.html
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Lower GI bleeding

The commonest cause of apparent lower GI bleeding is upper GI haemorrhage. %o "20% of acute GI haemorrhage is
from the colon or rectum. Angiodysplasia and bleeding from diverticulae are the most frequent causes, but
inflammatory bowel disease, or very rarely, aorto-enteric fistulae may be responsible. Lower GI haemorrhage often
settles spontaneously: localisation of the bleeding source may be difficult.

History

Nature of bleeding

Remember that melaena may occur following small bowel or proximal colon bleeding as well as upper GI
haemorrhage. Conversely, large volumes of fresh or &€~ plum-coloureda€™ rectal bleeding may actually follow upper
GI haemorrhage. Bloody diarrhoea suggests inflammatory bowel disease or infective colitis.

Associated symptoms

Weight loss, anorexia or a change in bowel habit raise suspicion of colonic carcinoma. Abdominal pain may be a
feature of ischaemic colitis, infllmmatory bowel disease or carcinoma. Anal pain commonly occurs with anal fissure or
complication of haemorrhoids.

Syncope or postural dizziness

May indicate significant haemorrhage.

Past medical history

Ask about inflammatory bowel disease, peptic ulceration or other illnesses. Previous aortic surgery with graft
insertion can rarely result in formation of an aorto-enteric fistula (symptoms include sporadic or fulminant bleeding,
often with syncope).

Drug history

Ask about salicylates, NSAIDs, corticosteroids and anticoagulants.

Family and social history

Note any family history of peptic ulcers, inflammatory bowel disease. Enquire about alcohol consumption.

Examination

First assess for signs of hypovolaemia and commence resuscitation if necessary. Document pulse, BP (comparing
erect and supine may be useful, noting any postural drop), TA° and Sa0,. Examine the abdomen and rectum in all

cases.

Investigations

Obtain blood for X-matching (ask for 4-6 units of type specific if urgent), FBC, U&E, glucose and coagulation studies.
Perform an ECG on any patient >50yrs.

Treatment

Patients with signs of hypovolaemia require immediate resuscitation:
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e give high flow O,
e attach monitoring (cardiac monitor, SaO,, BP monitoring)

e insert two large bore IV cannulae

e give 1 litre of 0.9% saline or Hartmann's solution IV stat and give further fluids according to response
e insert a NG tube

e insert a urinary catheter

e consider the need for a central venous line

e contact the surgical team and the anaesthetist

P.123
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Headache

Headaches of non-traumatic origin account for 8%o"0.5% of A&E attendances, of which 10-15% have serious
underlying pathology. Patients typically present in one of three ways:

e Severe headache, unlike any previous one (&€~ first severed€™ or a€ " worst evera€™).

e Headache with associated worrying features (altered mental status, fever, focal neurology).

e Chronic severe headache unresponsive to treatment.

Aetiology

Differentiating between potentially life-threatening and relatively non-serious causes is difficult.

Primary headaches

e migraine
e tension headaches
e cluster headaches

e miscellaneous (benign cough headache, benign exertional headache, headache associated with sexual
activity)

Secondary headaches

e head injury

e vascular (stroke, intracranial haematoma, subarachnoid haemorrhage, unruptured arterio-venous
malformation, venous thrombosis, hypertension)

e non-vascular intracranial disorder (at'CSF pressure, post-LP, intracranial tumour)
e substance misuse or withdrawal (including analgesia withdrawal or rebound)

e infection (encephalitis or meningitis)

e metabolic (hypoxia, hypercapnoea, hypoglycaemia, CO poisoning, dialysis)

e craniofacial disorder (pathology of skull, neck, eyes, nose, ears, sinuses, teeth, mouth, temporomandibular
joint dysfunction)

e neuralgias (trigeminal, occipital and other cranial nerves)

Approach

Use a detailed history and examination (including vital signs and neurological examination) to search for potentially
serious causes. Look particularly for the following (some typical features in brackets):

e subarachnoid haemorrhage (sudden and severe onset, syncope)a€”p126

e meningitis or encephalitis (fever, neck rigidity)a€”p214

e head injury (history or signs of trauma)a€”p342
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e A1'ICP (papilloedema, loss of retinal vein pulsation)a€”p342
e stroke (focal neurological signs)a€”p142
e acute glaucoma (painful red eye, at“VA, irregular semi-dilated pupil)a€”p521

e giant cell arteritis (jaw pain, temporal artery tenderness)a€”p518

History

Features in the history suggesting possible serious pathology are:

e sudden onset headache

e worst headache ever

e dramatic change in pattern of headache

e known immunocompromise or malignancy

e the presence of a ventriculo-peritoneal shunt
e headache coming on during exertion

e new onset headache in those aged >50yrs

Ask about drugs and the possibility of toxins (eg CO)

P.125

Examination
Assess vital signs, including GCS, pulse rate, respiratory rate, BP, TA° and Sa0,. Perform a thorough examination to

include:

e Feel the head for muscular tenderness, arterial tenderness, trigger points for neuralgia, and look for evidence
of head injury.

e Examine the eyes for VA, pupil reactions, eye movements and papilloedema.
e Palpate the sinuses for tenderness.

e Look in the ears for haemotympanum or infection.

e Check the oral cavity for infection.

e Look for evidence of purpura/rash of meningococcal infection.

e Complete the neurological examination (include cranial nerves, limb power and reflexes).

Kernig's sign may be useful: straightening the knee whilst the hip is flexed produces &t'discomfort in the presence of
meningeal irritation.

Management

Investigation and emergency treatment will be tailored according to the presentation of the patient, based upon the
likely diagnosis. In thosesituations where the diagnosis is unclear, but where there are features suggesting serious
pathology, check FBC, ESR, U&E, blood glucose, blood cultures, ABG and consider CT scan. Arrange urgent CT scan for
patients with altered mental status, focal signs and for any acute onset headache, particularly if associated with
nausea and/or vomiting. Patients withsuspected meningitis need CT prior to LP if there are focal neurological signs or
suspicion of aT'ICP (see p342). Admit and investigate patients with sudden severe headache suggestive of
subarachnoid haemorrhage, even if physical signs are absent.

P.126

Subarachnoid haemorrhage

Consider subarachnoid haemorrhage in any &€ “worst everd€™ or sudden onset headache

Atraumatic subarachnoid haemorrhage can occur at any age and is an important cause of sudden collapse and
death. Most bleeds follow rupture of saccular (€ berryd€™) aneurysms in the circle of Willis. Other bleeds may be
due to arterio-venous malformations, tumours or connective tissue disorders.

History

Up to 70% of patients with subarachnoid haemorrhage report rapid onset or a€”worst evera€™ headache. This is
classically described as a€~like a blow to the back of the headd€™, accompanied by neck pain, photophobia and
vomiting. In 25%, exertional activities precede the event. The patient may present after syncope or fits. Drowsiness
and confusion are common. €~ Warning headachesda€™ may precede subarachnoid haemorrhage. Unilateral eye
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pain may occur.

Examination

There may be focal motor and sensory signs due to intracerebral extension of the haemorrhage or vasospasm,
subhyaloid haemorrhages (blotchy haemorrhages seen in the fundi) or cranial nerve palsies. Oculomotor nerve palsy
is characteristic of a berry aneurysm involving the posterior communicating artery. Although neck stiffness is a

a€ " classicala€™ feature, it is often absent in A&E presentations, either because meningeal irritation has not yet
occurred, or because the patient is deeply unconscious.

Investigation

This may need to proceed alongside resuscitation in seriously ill patients.

e Obtain venous access and check BMG, FBC, clotting screen, U&E.
e CXR may show changes of neurogenic pulmonary oedema.
e ECG may demonstrate ischaemic changes.

e Arrange urgent CT scan for all suspected cases (maximally sensitive within 12hrs). Admit patients with a
history suggestive of subarachnoid haemorrhage for LP even if CT scan is normal.

e Involve the neurosurgical team early.

Treatment
Tailor this according to the presentation and the need for resuscitation:

e Give O, to all patients.

e Provide adequate analgesia and antiemetic. Codeine (30-60mg PO), paracetamol (1g PO) and/or NSAID may
suffice. Some patients require more potent analgesics (eg morphine titrated in 1mg increments IV according to
response)a€”proceed slowly to avoid drowsiness.

e Ifunconscious (GCS < 8), severely agitated or combative, tracheal intubation (with GA) will allow IPPV and
control of pCO5 to within normal levels. Insert a urinary catheter and arterial line.

Contact neurosurgical teama€”further treatment options include:

e Nimodipine (60mg PO every 4hrs or 1mg/hr IVI) to prevent and treat ischaemic neurological deficits secondary
to vasospasm.

e Mannitol IV (eg 200mL of 10%) if there is evidence of 41" ICP.
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Migraine

Patients with recurrent migraine rarely attend A&E unless symptoms are different from usualda€”take care to avoid
missing more serious conditions. The pathogenesis of migraine is not entirely clear, but there is initial vasoconstriction
and subsequent vasodilatation of both intracranial and extracranial blood vessels.

Presentation
Precipitants include fatigue, alcohol, menstruation, OCP, hunger, chocolate, cheese, shellfish and red wine.

A prodrome lasting 5-30mins occurs in a third of patients, with blurred vision, photophobia or scintillating scotomata
(an area of &t“ or absent vision surrounded by moving zig-zag lines), malaise, anorexia and vomiting. A few
experience hemiparaesthesiae, mild unilateral weakness, ataxia or dysphasia.

The following headache may last 4-72h and is usually 8€~throbbinga€™ and unilateral, but may be generalized.
Photophobia, nausea or phonophobia is common.

Rare forms of migraine
Hemiplegic migraine

Profound hemiplegia precedes the development of the headache by 30-60min. The weakness and other focal deficits
usually resolve quickly. Occasionally, they may be slow or fail to resolve.

Basilar migraine
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Brainstem disturbances, with impaired consciousness, vertigo, dysarthria, diplopia and limb weakness.

Ophthalmoplegic migraine
Transient unilateral ophthalmoplegia and ptosis which may last several days.

Acephalgic migraine
Very occasionally, neurological defects may be present without headache.

Examination

Look for evidence of other serious diagnoses.

Treatment of acute attacks

e Give simple analgesia (eg paracetamol 1g PO PRN gds or NSAID) in combination with an anti-emetic (eg
metoclopramide 10mg PO, or if vomiting, IM).

e Refer to the medical team for admission patients who have neurological signs, altered mental status or where
there is diagnostic uncertainty (including change in severe headache pattern).

e Acute attacks which fail to respond to simple measures may respond to other drugs, but these are associated
with significant adverse effects. 5HT; agonist sumatriptan (6mg SC or 50mg PO or 20mg intranasally) or

ergotamine (1mg PO) are effective, but if patients have not been prescribed these previously, seek specialist
advice first.

Sumatriptan causes vasoconstriction and is therefore contra-indicated in IHD, uncontrolled hypertension, basilar and
hemiplegic migraine. Rebound headache may occur in up to 45%. Do not prescribe until ergotamine has been
stopped for 24hrs. Similarly, do not prescribe ergotamine until sumatriptan has been stopped for 6hrs.

Ergotamine is best avoided (see BNF). It causes nausea, vomiting, abdominal pain and muscular cramps. It is contra-
indicated in peripheral vascular disease, IHD, pregnancy, breast feeding, hemiplegic migraine, Raynaud's disease,
liver and renal impairment and hypertension.
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Other causes of headache

Cluster headache

90% occur in men. Often there is a family history. Headache usually occurs at night, waking the patient. Sometimes
alcohol may act as a precipitant. Headaches are typically 8€" clustereda€™ into up to eight attacks per day each
lasting between 15 and 180 minutes. Pain is usually severe, unilateral and centred upon the eye. Associated
symptoms include conjunctival injection, lacrimation, nasal congestion, rhinorrhoea, forehead and facial sweating,
miosis, ptosis.

Treatment
High flow O5 (12 litres/min via reservoir mask) for 15mins sometimes provides relief. Otherwise, use

paracetamol/NSAID. Consult before contemplating starting ergotamine or sumatriptan.

Trigeminal neuralgia

Characterized by stabbing unilateral pain within the distribution of the trigeminal nerves. Stimulation of the
a€"trigger aread€™ (eg by touching, hair brushing or even chewing) induces very severe pain. Treat with
carbamezepine and oral analgesia, but consider admission if the pain is severe and unrelieved.

Tension headache

This is a common condition, but ensure that the diagnosis is only made after exclusion of more serious pathology.

The history may be described in a dramatic manner. The headache is usually continuous, pressing or tight (€~ band-
liked€™) in nature. It is usually bitemporal, or occipital. Usual features of migraine are absent and the headache does
not worsen with exertion.

Examination often reveals pericranial muscle tenderness, but is otherwise normal.

Treat with simple analgesia (eg paracetamol 1g PO qds PRN) and advise GP follow-up. Reassure the patient that a
thorough history and examination have not revealed any worrying features.

Temporal (3€ craniala€™ or 4€ ~giant cella€™) arteritis (see p518)

Consider this in all patients >50yrs with recent onset of headache or change in headache pattern. There may be
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complaints of weight loss, night sweats, low grade fever, jaw claudication and at"“vision (up to 10% present with
acute visual loss), shoulder girdle stiffness and muscular aches (polymyalgia). Involvement of the carotid or vertebral
arteries may lead to TIAs or stroke.

Examination may reveal the temporal arteries to be tender, reddened, pulseless, or thickened. Inital fundoscopy is
usually normal, but papilloedema can occur later in the disease.

Investigation: at* ESR >> 40mm/hr, often with a low grade anaemia and leucocytosis. A normal ESR does not exclude
temporal arteritis.

Treatment: in view of the serious risk of rapidly progressive visual loss, if temporal arteritis is suspected give 200mg
IV hydrocortisone (or 40mg prednisolone PO) immediately. Refer to the neurologist as an emergencya€”the diagnosis
may be confirmed by temporal artery biopsy.

Space-occupying lesions

If the headache is always located on the same side, consider spaceoccupying lesions and arterio-venous
malformations. Headaches that are dull, aching and made worse by lying down or straining are typical of space
occupying lesions.
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Malignant hypertension

Hypertension is an unusual cause of headaches, but is seen in patients with malignant hypertension and diastolic BP
> 130mmHg (p91).

Ventricular shunts

Assume that any patient who presents with headaches associated with a ventricular shunt has infection/blockage
and refer as an emergency. Associated drowsiness is a particular pointer to blockage.

Analgesic headache

Chronic use of simple analgesics, sympathomimetics, ergotamine or cocaine is associated with headaches. Stopping
or starting certain medications (eg OCP) can also cause headache, as can withdrawal from caffeine. Exclude serious
causes and advise GP follow-up with advice on medication use.

Cerebral venous thrombosis

This is more common than was previously realized. It presents in similar fashion to subarachnoid haemorrhage:
sudden onset headache with nausea and vomiting. It may be associated with sinus infections, pregnancy and the
post-partum period. The diagnosis may be missed on CT, but a clue includes &1 ICP at LP.

Meningitis (see p214)

Encephalitis

Miscellaneous causes

Headaches may also result from:

e Hypoxia and hypercapnoea
e Pojsons eg CO and solvents (p202)
e Drugs eg nitrates, sildenafil

e Post-traumatic (p356)
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The unconscious patient 1

Common causes of altered consciousness are:

hypoglycaemia

drug overdose

head injury

stroke

subarachnoid haemorrhage

convulsions
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alcohol intoxication

Other causes to consider include:

respiratory failure

cardiac failure

arrhythmias

hypovolaemic shock
anaphylaxis

hepatic/renal failure
hypothermia/hyperthermia
meningitis/encephalitis
malaria

DKA/HONK

non-convulsive status epilepticus

Wernicke's encephalopathy
Treatment may be needed before any diagnosis is made: remember

e Airway
e Breathing
e Circulation

The ambulance crew and the patient's relatives and friends may have important information: ensure that they stay to
impart this.

Initial resuscitation

Airway and cervical spine

Whatever the cause of coma, a patient may die or suffer brain damage due to airway obstruction, respiratory
depression or circulatory failure. Clear and protect the airway immediately, and immobilize the cervical spine if trauma
is suspected.

Breathing
If breathing appears inadequate ventilate with O, using a self-inflating bag with an O, reservoir. An uninjured

patient who seems to be breathing adequately can be examined supine, but nurse him/her in the recovery position
to at“risk of airway obstruction. Record respiratory rate.

Circulation

Measure pulse and BP. Observe and feel the skin for colour, sweating and TA°. Obtain reliable venous access. Monitor
ECG. Replace 1V fluid if indicated.

Conscious level

Assess level of consciousness using GCS (p349). Check the blood glucose (initially by BMG) and treat hypoglycaemia
immediately (p147). Record pupil size. Give slow IV thiamine (i.e. 2 pairs of PabrinexA® ampoules in 100mL 5%
dextrose over 15minsda€”see BNF) to patients with a history of alcoholism or who appear malnourished.
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History

Investigate the following:

e how was the patient found?
e when was he/she last seen?
e is there any suggestion of trauma?

e is there any history of fits?
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e has there been recent foreign travel?
e previous symptoms and medical history (including depression).
e note any drugs available.

e check previous A&E records and hospital notes.

P.134
The unconscious patient 2

Examination

Examine the patient all over for signs of illness and injury. Check clothes and possessions for tablets and for cards or
bracelets warning of pre-existing disease.

If respiratory rate at* consider: airway obstruction, aspiration, pneumonia, DKA, hepatic/renal failure, poisoning by
salicylates, methanol or ethylene glycol.

Respiratory depression may be due to poisoning (eg opioids, barbiturates, tricyclic antidepressants) or 41t'ICP.
Brainstem compression or damage by a stroke may cause rapid, irregular or intermittent (Cheyne-Stokes) breathing.

If bradycardic consider: hypoxia, complete heart block, 41' ICP, digoxin or AY-blocker poisoning (p192).
If tachycardic consider: airway obstruction, hypoxia, hypovolaemia, SVT, VT, or anticholinergic overdose.
AF may be associated with cerebral emboli.

Hypotension suggests hypoxia, shock (hypovolaemic, anaphylactic, septicaemic), or poisoning.
Hypertension may be due to &t1'ICP.

Skin: look for pallor, cyanosis, jaundice, spider naevi, skin crease pigmentation (Addison's disease), rashes (eg
purpura in meningococcal infection or DIC), injection marks (drug addiction or medical treatment) and signs of trauma.
Erythema or blistering over pressure points indicate the patient has been unconscious for some hrs.

Measure rectal TA° with a low-reading thermometer if the skin feels cold. Coma is common at <30A°C (p256).

Neurological examination should include GCS, limb strength, muscle tone and reflexes, optic fundi, ear drums, neck
stiffness (except in neck injury) and palpation of the fontanelle in babies. Lateralizing signs, such as facial or limb
weakness, may be caused by a stroke, intracranial bleeding or pre-existing problems (eg previous stroke or Bell's
palsy). Ocular nerve palsy or divergent squint with coma may indicate Wernicke's encephalopathy, requiring IV
thiamine. Look for subtle signs of seizure activity (eg twitching of ocular muscles or eyelids, unusual limb movements)
which may indicate non-convulsive status epilepticus. Look at the fundid€”spontaneous central retinal venous
pulsations are rare with at' ICP. Subhyaloid haemorrhages (blotchy fundal haemorrhages) suggest subarachnoid
haemorrhage.

Hypoglycaemia can cause localised weakness and coma and mimic stroke (p146).

Coma without lateralizing signs is usually due to poisoning, a post-ictal state, brainstem stroke or hepatic failure:
extensor plantar reflexes are common in these conditions.

Tricyclic antidepressants often cause coma with dilated pupils, a divergent squint, at'muscle tone, jerky limb
movements and extensor plantars. In severe poisoning there may be muscle flaccidity with respiratory depression
and &t“reflexes (p188).

Coma with small pupils and respiratory depression suggests opioid poisoning (p182). In unexplained coma, give a
therapeutic trial of naloxone (0.8-2mg IV), observing for changes in conscious level, respiratory rate and pupil size.

P.135
Investigations

e BMG and blood glucose (in every unconscious patient), but do not wait for the lab result to confirm this before
starting treatment

e ABG (record FiO, and whether breathing spontaneously or IPPV)

e FBC, prothrombin time, UE

e check paracetamol and salicylate levels if poisoning is suspected:paracetamol alone does not cause coma
(except in late cases with liver failure), but a mixture of drugs may have been taken. Drug screening for
sedatives/hypnotics is not needed, but in unexplained coma keep blood for later analysis

e ECG may show arrhythmias or features of anticholinergic poisoning
e CXR may show pneumonia, aspiration, trauma or tumour

e CTscan may be needed to diagnose subarachnoid haemorrhage, stroke or head injury
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Psychogenic coma
Patients sometimes pretend to be unconscious. It can be difficult to be certain of thisd€”exclude other causes first.
Suspect psychogenic coma if serious pathology has been excluded and:

e When the eyes are opened, only the sclera show as the eyes deviate upwards (Bell's phenomenon).
e When the patient's hand is dropped onto his/her face, it does not hit the face.

e Cold caloric testing results in nystagmus.
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Collapse and syncope

Syncope is a sudden, transient loss of consciousness, with spontanous recovery. The priorities are:

e to identify serious or life-threatening problems and institute treatment
e to decide which patients require admission

e to decide which patients require follow-up

History of syncopal episode

Was it a simple faint?

Vasovagal or neurally mediated syncope is common. It is often a response to an overwarm environment or prolonged
standing and can be precipitated by sudden fright or visual stimuli (eg sight of blood). Other contributors are large
meals (or conversely, prolonged starvation) or alcohol. There are usually premonitory symptoms of feeling unwell,
nauseated, dizzy or tired, with yawning, blurred or €~ tunneld€™ vision or altered hearing. If the fainter cannot get
supine (eg bystanders keeping them upright), seizure-like twitching may occur (convulsive syncope). Vomiting and
incontinence may occur and so do not reliably discriminate seizures from faints.

Was it a seizure?

An eyewitness account is crucial if there is no past history of seizures. Ask what the witnesses actually saw (do not
assume they know what a a€~fita€™ looks like). There should typically be no prodrome, there is often a cry followed
by tonic/clonic movements. Cyanosis, saliva frothing from the mouth, tongue biting, or incontinence suggest a
generalized seizure. Post-ictal drowsiness or confusion is normala€”very rapid recovery questions the diagnosis.

Was it a cardiac event?

Cardiac syncopal events are also abrupt in onset (eg collapse due to hypertrophic obstructive cardiomyopathy) and
may be accompanied by pallor and sweating. Recovery may be rapid with flushing and deep/sighing respiration in
some cases (eg Stokes-Adams attacks). Nausea and vomiting are not usually associated with syncope from
arrhythmias. Ask about past episodes, chest pain, palpitations or history of cardiac disease. Syncope associated with
exertion is worrying: possible causes include aortic or mitral stenosis, pulmonary hypertension, cardiomyopathy or
coronary artery disease.

Other causes

Carotid sinus syncope is neurally mediated and often occurs with shaving or turning the head. Syncope may be due
to medication effects (eg GTN, AY-blockers, anti-hypertensives). Syncope may be the presenting feature of
subarachnoid haemorrhage, ruptured ectopic pregnancy, aortic or carotid dissection, PE or GI bleed.

Assessment and treatment

If a patient suddenly loses consciousness in A&E, assess responsiveness and check for a pulse. Keep the airway
clear, give O, and monitor pulse and ECG. Note any neurological signs during the episode and obtain BP, SaO, and

BMG.

Patients seen following syncope

Obtain a detailed account from the patient and witnesses. Look for signs of tongue biting, incontinence or other
injuries, examine the heart for murmurs, arrhythmias or abnormalities. Do a neurological examination and look for
focal signs. Do postural tests (supine and standing or sitting pulse and BP). A degree of postural hypotension is
common, but postural symptoms (eg dizziness, weakness etc) are always significant (look for causes of
hypovolaemia eg GI bleed, ectopic pregnancy). Do a BMG to exclude hypoglycaemia and an ECG looking for
arrhythmias, LVH, ischaemia, previous or acute MI, and QT prolongation.

Disposal
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It may be appropriate to discharge patients with full recovery, appropriate history for vasovagal syncope and a
normal examination. Admit patients with continuing symptoms, abnormal examination or any worrying presenting
features.
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Diagnoses not to be missed

e GI bleed: syncope (Ai postural symptoms) indicate significant blood loss and hypovolaemia. Perform PR
examination to check for blood/melaena.

e Ectopic pregnancy: suspect this in women with syncope and abdominal pain or gynaecological symptoms. Do a
pregnancy test in all these cases.

e Ruptured abdominal aortic aneurysm.

e PE (p118).
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Acute generalized weakness

The complaint of weakness may be a feature of common neurological problems (eg TIA/stroke), or accompany many
of the causes of collapse (see p136). Remember also that, less commonly, generalized muscle weakness may be the
presentation of a number of other diseases, including:

e Guillain-BarrA© syndrome
e myasthenia gravis

e tetanus

e multiple sclerosis

e spinal cord compression
e acute periodic paralysis

e polymyositis

e alcoholic myopathy

e botulism

e diphtheria

e lead poisoning

Guillain-BarrA© syndrome

This is characterized by progressive symmetrical weakness, spreading from distal muscles to involve proximal
muscles. There may be muscle tenderness, loss of muscle reflexes, sensory symptoms (paraesthesiae of fingers and
toes) and disturbance of the autonomic nervous system (hyper- or hypotension, tachy- or bradycardia, bladder
atony). Beware respiratory failure, which may rapidly progress to respiratory arrest. If suspected, refer to the medical
team/ITU.

Myasthenia gravis

Results in painless weakness in which the muscles are fatiguable, but tendon reflexes and pupil responses are
normal. Ptosis, diplopia and blurred vision are the commonest presentations. Usually, cranial nerves are involved to a
greater extent than limb muscles and the distribution is asymmetrical. Crises may present with severe muscle
weakness in which the major concern relates to respiratory compromised€”the patient may require emergency
temporary ventilatory support.

If the diagnosis is suspected in a patient not known to have myasthenia gravis, refer to a specialist who may wish to
perform an edrophonium test.

Patients with known myasthenia gravis may present with weakness due to under-treatment, over-treatment
(cholinergic crisis) or other causes. Refer to the medical team for investigation.

P.139
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Transient ischaemic attacks

A TIA is an episode of transient focal neurological deficit lasting <24h. A TIA gives major warning for the development
of stroke (5% within 48hrs, up to 50% in 5yrs). Even in patients with resolution of symptoms/signs, most have
evidence of infarction on CT/MRI.
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Presentation

Carotid territory involvement produces unilateral weakness or sensory changes, dysphasia, homonymous hemianopia
or amaurosis fugax.

Vertebrobasilar territory involvement produces blackouts, bilateral motor or sensory changes, vertigo and ataxia.

Causes

Most TIAs result from thrombo-embolic disease involving either the heart (AF, mitral stenosis, artificial valves, post-MI)
or extracranial vessels (carotid artery stenosis). Other causes include:

e hypertension

e polycythaemia/anaemia

e vasculitis (temporal arteritis, polyarteritis nodosa, SLE)

e sickle cell disease

e hypoglycaemia

e any cause of hypoperfusion (eg arrhythmia, hypovolaemia)

e syphilis

Assessment

Document vital signs and perform a thorough neurological examination. Look for possible sources of emboli eg
arrhythmias (especially AF), heart murmurs, carotid bruits, MI (mural thrombus).

Investigations

e Check BMG.
e Send blood for FBC, ESR, U&E, blood glucose (and INR if on anticoagulants).
e Record an ECG to search for MI, arrhythmia or evidence of a period of hypoperfusion (eg trifascicular block).

e Obtain a CXR.

Management

Refer all patients for investigation and follow-up. It is difficult to identify those patients who are most at risk, but
usually patients with the following presentations are admitted:

e continuing symptoms or residual deficit (by definition, not a TIA!)

e at'frequency of TIAs, or more than 4 TIAs within the previous 2 weeks

e known severe stenosis in a vascular territory corresponding to the TIA symptoms

e those already taking anti-platelet therapy

e suspected cardiac source of emboli (eg valvular disease or replacement, AF, MI)

e those with TIAs who had severe symptoms/signs, even if fullyrecovered

e diagnostic uncertainty

See http://www.clinicalevidence.com
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Stroke

A stroke is an acute onset of focal neurological deficit of vascular origin which lasts >24hrs.

Pathogenesis

70% of strokes occur in those aged >70yrs, but they can occur at any age.

Cerebral infarction (80%) results from:

e thrombosis secondary to atherosclerosis, hypertension and rarely arteritis

e cerebral embolism from AF, valve disease/replacement, post-MI, ventricular aneurysm, myxoma, endocarditis or
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cardiomyopathy

e an episode of hypoperfusion

Cerebral haemorrhage (20%) is associated with:

e hypertension (rupture of small damaged arteries in the brain parenchyma)
e subarachnoid haemorrhage (see p126)

e bleeding disorders (including anticoagulants) and intracranial tumours

Presentation

Stroke preceded by neck pain may indicate carotid/vertebral artery dissection or subarachnoid haemorrhage.
Headache is an unusual presenting feature of stroke and may indicate a cerebral haemorrhage. Be alert to the
possibility of different pathology requiring urgent treatment (eg hypoglycaemia, Todd's paresis, hemiplegic migraine,
meningitis, encephalitis, brain abscess, head injury, Bell's palsy, €~ Saturday night palsya€™, tumours).

Undertake a thorough general and neurological examination including:

e assessment of mental status and GCS

e signs of meningeal irritation

e evidence of head or neck injury

e examination of pupils and cranial nerves

e assessment of motor function (power and reflexes)

e assessment of sensory function (including speech and comprehension)
e examination for cerebellar signs

e check for sources of embolism (AF, murmurs, carotid bruits)

Localisation on clinical grounds alone can be difficult, and differentiation between infarction and haemorrhage
requires CT/MRI.

Hemisphere stroke

Common, often following infarction in the internal capsule. It may present in a variety of ways, with some or all of the
following: contralateral limb weakness, flaccidity, at“reflexes, sensory loss, receptive or expressive dysphasia,
homonymous hemianopia. Aphasia usually suggests left hemisphere stroke; neglect or hemi-attention usually a right
hemisphere stroke. The patient may be unable to gaze to the contra- lateral side from the stroke.

Pontine stroke

Sudden occlusion of the basilar circulation may cause quadriplegia and the a€~locked-ina€™ syndrome, in which the
patient is able to understand his surroundings, but is unable to respond. Other features are pinpoint pupils and
pyrexia.

Midbrain stroke
May produce coma, oculomotor nerve palsy, dilated pupils, hemi- or quadriparesis.

Cerebellar stroke

May cause headache, vertigo, vomiting, nystagmus and ataxia.

Lateral medullary syndrome

Sudden occlusion of the posterior inferior cerebellar artery results in characteristic features: vertigo and vomiting.
Ipsilaterally there may be: palatal paralysis, Horner's syndrome, cerebellar signs, sensory loss in the face.
Contralaterally there may be sensory loss in the body.
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Investigation

Examine and investigate firstly to exclude the conditions listed opposite as possible differential diagnoses and
secondly to confirm the diagnosis of stroke. Search in particular for treatable underlying disease. The following
investigations are a minimum requirement: BMG, FBC, ESR, U&E, blood glucose, ECG, CXR. Monitor with pulse
oximeter (if Sa0,<93% obtain ABG) and cardiac monitor. Many patients presenting with a stroke will have an

extensive past medical historya€"therefore request old hospital records at an early stage.

93 /460



Emergency CT

Arrange emergency CT scan where there is any doubt about the diagnosis or if there is a possibility of benefit from
neurosurgery (eg possible head injury, subarachnoid haemorrhage, cerebellar haematoma, patients on
anticoagulants or with known bleeding tendencies).

Management

e If the patient is unconscious, assess and resuscitate along standard lines. Clear the airway with appropriate
manoeuvres and suction. Provide O, and if tolerated, insert an oropharyngeal airway. If the gag reflex is

absent, tracheal intubation and IPPV may be required. Prepare for RSI and get senior expert help.
e Immediately correct hypoglycaemia if present (see p147).

e Hypertension and labile BP is common in the early post-stroke period. at" BP may &t the penumbral area of
ischaemiad€”do not attempt to do this except under specialist advice.

e Keep nil by mouth until swallowing has been thoroughly assessed.
e Ensure nursing care to keep the patient comfortable and preventpressure sores.
e Insert a urinary catheter if there is urinary retention or coma.

e Aspirin at" morbidity and mortality following acute ischaemic stroke, but do not start aspirin until haemorrhage
has been excluded by a scan. LMWH and systemic anticoagulation have not been shown to be of benefit in the
management of acute stroke.

e Ensure that relatives are kept informed and aware of the prognosis. Advise them that the patient may be quite
capable of understanding them even if unable to speak.

Stroke units
Wherever possible, admit patients directly to units where they can be cared for by staff specializing in stroke
treatment and rehabilitation. The evidence shows that this improves outcome.

Thrombolysis
To date, in the UK, thrombolysis is not routinely performed. Only a small minority of patients with stroke fit within the
narrow time window and other required criteria, and prior CT/MRI scanning is mandatory. Follow local protocols.

See: http://www .clinicalevidence.com
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Seizures and status epilepticus
First fit

A first fit has enormous consequencesa€”do not diagnose without good
evidence

Pending a definitive specialist diagnosis, use the term @€~ seizured€™ to avoid the emotive label of epilepsy. A
detailed history from both the patient and any witnesses is crucial to the diagnosis. The presence of jerking
movements or incontinence does not necessarily reflect epilepsy. Carefully document what was seen to avoid
confusion with vasovagal syncope or other types of collapse. Full rapid recovery suggests a syncopal event. Always
consider alcohol/drug use, withdrawal states, hypoglycaemia, arrhythmia, head injury, subarachnoid haemorrhage,
stroke/TIA, infection (including meningitis), metabolic disturbance.

As part of the general examination, carefully examine the CNS, documenting: GCS, confusion, focal abnormalities,
findings on fundoscopy.

Todd's paresis may follow seizuresa€”focal deficit or hemiparesis may persist for up to 24hrs and indicates a high
chance of structural lesion.

Investigations

Check BMG, glucose, FBC, U&E, blood cultures if pyrexial. Record an ECG. All patients with new onset seizures require
brain imaging at some stage as there is a significant incidence of structural CNS abnormalities. MRI is more sensitive,
but CT is more widely available. Arrange emergency CT scan for patients with focal signs, head injury, known HIV,
suspected intracranial infection, bleeding disorder (including anticoagulants) or where conscious level fails to improve
as expected.

Disposal
Refer to the medical team. It may be appropriate to subsequently discharge some patients to the care of a
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responsible adult, but only those who are fully recovered with no residual symptoms/signs and no suspicion of
significant pathology. Ensure clear documentation of follow-up arrangements, including booked clinic appointment
and CT scan (if not performed as an emergency) and provide the patient with written information explaining this.
Meantime, advise the patient not to drive or use machinery and to take sensible precautions with supervision when
performing activities such as swimming/bathing until reviewed. Document this advice in the notes.

Seizures in known epileptics

Ask about any change from the patient's normal seizure pattern. Possible causes of &t" seizure control include: poor
compliance with medication, intercurrent illness/infection, alcohol or drug ingestion. Examine to exclude any injury
occurring from the fit, especially to the head. Occult dislocations (eg shoulder) may occur. Check vital signs, BMG and
anticonvulsant levels if toxicity or poor compliance is suspected. Refer patients with a significant change in seizure
pattern to the medical team. Discharge to the care of a responsible adult those patients who are fully recovered with
no injuries, symptoms or other concerns.

Status epilepticus

This is continuous generalised seizures lasting >30mins or without intervening recovery. Cerebral damage at* with
duration. Precipitants include cerebral infection, trauma, cerebrovascular disease, toxic/metabolicdisturbances,
childhood febrile seizures. Mortality is 8%o0"10% (due to underlying pathology). Although seizures typically start as
generalized, tonic/clonic, these features may gradually diminish, making diagnosis difficult (coma with virtually no
motor evidence of seizure, eg minimal twitching of ocular muscles only). Complications include hypoglycaemia,
pulmonary hypertension, pulmonary oedema and precipitous a+* ICP can also occur.
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Treatment of status epilepticus*

e Secure the airway (a nasopharyngeal airway may help).

e Give high flow O5.

e Monitor ECG, Sa0,, TA°, pulse rate and BP.

e Obtain IV access, check BMG and correct hypoglycaemia if present (50mL of 50% dextrose IV).

e Consider the possibility of pregnancy-related fits (eclampsia) in women of childbearing age and treat
accordingly (with IV magnesium sulphated€”as outlined on p566).

e Give IV lorazepam 4mg slowly (diazepam 10mg is an alternative if lorazepam is not available).

e Repeat IV lorazepam 4mg slowly after a maximum of 10mins if seizures continue.

e Ifalcohol abuse or malnutrition is suspected, give slow IVI thiamine in the form of PabrinexA® 2 pairs of
ampoules in 50mL of 0.9% saline (note that this occasionally causes anaphylaxis and be prepared to treat
thisa€”see BNF).

e Check ABG and save blood for cultures, FBC, U&E, glucose, calcium, LFTs, clotting, drug levels (and toxicology
screen if poisoning/overdose is suspected).

e Search for features of injury (especially head injury) and infection (look for a rash).

e If seizures continue despite above therapy, get senior help and consider the use of fosphenytoin (15mg/kg
phenytoin equivalent IV, up to 150mg/min) or phenytoin (15mg/kg IV, 50mg/min) with ECG monitoring.
Continuing seizures may require further specialist drugs, GA and admission to ITU.

Footnote
1 See also: http://www.sign.ac.uk and http://www.nice.org.uk
P.146

Hypoglycaemia
Hypoglycaemia can mimic any neurological presentation including coma, seizures, acute confusion or isolated
hemiparesis.

Always exclude hypoglycaemia in any patient with coma, altered behaviour, neurological symptoms or signs.

Plasma glucose is normally maintained at 3.6-5.8mmol/litre. Cognitive function deteriorates at levels <3.0mmol/litre,
but symptoms are uncommon >2.5mmol/litre. In diabetics, however, the threshold for symptoms can be very variable.
Hypoglycaemia is potentially fatal, and accounts for 2.4% of deaths in diabetics on insulin. Even mild episodes
aggravate pre-existing microvascular complications and lead to cumulative brain damage.

Causes
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In diabetics, the commonest cause is a relative imbalance of administered versus required insulin or oral
hypoglycaemic drug. This may result from undue or unforeseen exertion, insufficient or delayed food intake, excessive
insulin administration (due to time, dose or type of insulin). Other causes are:

e alcohol (but beware, in addition to alcohol directly causing hypoglycaemia, the features of hypoglycaemia may
be mistaken for alcohol intoxication or withdrawal)

e Addison's disease

e pituitary insufficiency

e post-gastric surgery

e liver failure

e malaria

e insulinomas

e extra-pancreatic tumours

e attempted suicide or homicide with large doses of insulin or oral hypoglycaemic drug

Symptoms and signs

Hypoglycaemia can present in various ways. Common features are: sweating, pallor, tachycardia, hunger, trembling,
altered or loss of consciousness, irritability, irrational or violent behaviour, fitting, focal neurological deficit (eg
hemiplegia). Look for Medic-Alert bracelet/chain.

Diagnosis

Check venous or capillary blood with glucose oxidase strip (BMG). If <3.0mmol/litre, take a venous sample for a
formal blood glucose level, but give treatment without waiting for the result. Take appropriate samples if overdose of
insulin, oral hypoglycaemic agent or other drugs is suspected.
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Treatment

This depends upon the conscious state and degree of cooperation of the patient. Choose the appropriate option
from the following:

e Give 5-15g of fast-acting oral carbohydrate (eg LucozadeA®, sugar lumps, DextrosolA®, followed by biscuits
and milk).

e Glucagon 1mg: can be given SC, IM or IV. Can be administered by relatives, ambulance crew and when venous
access is difficult. Glucagon is not suitable for treatment of hypoglycaemia due to sulphonylurea drugs, liver
failure or in chronic alcoholism (as there may be little glycogen available for mobilization).

e Administer dextrose 25-50mL of 50% solution IV. Follow by a saline flush as the solution is hypertonic and
causes thrombophlebitis. The time taken for return of consciousness and the incidence of nausea, vomiting and
other adverse effects are nearly identical for IV glucagon or dextrose.

90% of patients fully recover in 20mins. Provided that the cause for the episode has been identified and fully
corrected, it is reasonable to discharge the patient with appropriate follow-up.

The persistence of an altered conscious level suggests another underlying pathology (eg CVA), or may reflect the
development of cerebral oedema due to hypoglycaemia, which has a high mortality. Maintain plasma glucose at 7-
11mmol/L and contact ITU. Arrange urgent investigation (eg CT scan) and search for other causes of altered
consciousness. Contact ITU and consider mannitol and/or dexamethasone.

Overdose

Glucose infusions may be needed for 24h or longer after poisoning with insulin or oral hypoglycaemic drug,
depending upon exactly what and how much has been taken. Hypokalaemia may be a problem. Block excision of the
injection site has been used as successful treatment for insulin overdose. Octreotide may be helpful in recurrent
hypoglycaemia due to overdose of a sulphonylurea urea drug (p191).

Follow-up

Arrange this having considered three questions:

e Why did this episode occur?
e Has there been a recent change of regimen, other drugs, alcohol etc?

e Is the patient developing hypoglycaemic unawareness/autonomic dysfunction?
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Hyperglycaemic crises
Diabetic keto-acidosis (DKA) and hyperosmolar non-ketotic hyperglycaemia (HONK) are caused by absolute or relative

at“insulin levels. Plasma glucose levels rise causing an osmotic diuresis, with Na* and water loss (up to 8-10 litres),
hypotension, hypoperfusion and shock. Normal compensatory hormonal mechanisms are overwhelmed and lead to
at'lipolysis. In the absence of insulin this results in the production of non-esterified fatty acids, which are oxidised in
the liver to ketones.

Younger undiagnosed diabetics frequently present with DKA developing over 1-3days. Plasma glucose levels may not
be grossly at', and euglycaemic ketoacidosis can occur.

HONK develops over days or wks, is more common in the elderly, and glucose levels are often >30mmol/litre. In
known diabetics both conditions often occur with intercurrent iliness, especially infection. Mortality is d%o0"5-10%, but
may be even higherin the elderly.

Causes

Think of the four € "I4€™s separately or (often) in combination:

e Infection: common primary foci are urinary tract, respiratory tract, skin
e Infarction: myocardial, CVA, GI tract, peripheral vasculature
e Insufficient Insulin

e Intercurrent Illness: many underlying conditions precipitate or aggravate DKA and HONK

Clinical features
Hyperglycaemic crisis may present in a variety of ways, depending upon associated or precipitating conditions. Some
of the following are usually present: thirst, polydipsia, polyuria, signs of Na*/Hzo depletion with dry tongue, at“skin

turgor, hypotension and tachycardia.

GI symptoms are common (especially in the young) with nausea, vomiting and abdominal pain. This can be severe
and misdiagnosed as an a€~acute surgical abdomena€™.

Hyperventilation

(respiratory compensation for the metabolic acidosis) with deep rapid breathing (KA%ssmaul respiration) and the
smell of acetone on the breath, is pathognomonic of DKA.

True coma is uncommon, but altered conscious states and/or focal neurological deficits (which may correct with
treatment) are seen particularly in older patients with HONK.

Diagnosis and investigations

Aim to both confirm the diagnosis and search for possible underlying cause(s):

e check BMG and test the urine for glucose and ketones

e send blood for U&E, blood glucose, creatinine, osmolality {or calculate it: mOsm/litre = 2 A— [Na™ + K¥] +
glucose (mmol/litre) + urea (mmol/litre)}

e calculate the anion gap (Na™ + K™ - HCO3™ - CI") normal should be 14-18mmol/L. A normal anion gap makes
DKA unlikely.

e check ABG (look for metabolic acidosis A+ respiratory compenstaion)

e FBC

e CXR (to search for pneumonia)

e ECG and cardiac monitoring (look for evidence of hyper-/hypokalaemia)
e blood cultures and if appropriate, throat or wound swabs

e urine/sputum microscopy and culture

P.149
Treatment

e If altered consciousness/coma is present, provide and maintain a patent airway.
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e Give high FiO, by mask and consider the possible need for GA and IPPV for coma A+ severe shock.

e Commence IV infusion with 0.9% saline (if the lab result subsequently shows initial plasma Na* to be
>150mmol/litre, give 0.45% saline). Give 1000mL of 0.9% saline over 0.5-1h, then 500mL/h for next 2-3h.
Persistent hypotension may require at'in infusion rate and/or colloid administration. Avoid over-rapid infusion
with the risks of pulmonary oedema and ARDS, especially in the elderly and patients with IHD.

e Insulin: start an infusion of soluble insulin using an IV pump or paediatric burette at 6U/h. No loading dose is
required. Alternatively, give 20U IM then 6U/h IM. Check plasma glucose levels every hr initially. When plasma
glucose <14mmol/L, @t insulin infusion rate to 4U/h and replace the saline solution with 10% dextrose to help
ketone clearance and acid-base state.

e Electrolyte balance: although total body K is low, plasma K™ may be normal, 4t'or 41", With treatment, K*

enters cells and plasma levelsat": therefore unless initial K¥ levels are >5.5mmol/L, give 20mmol/h of KClI,
monitor ECG and check levels regularly. Despite the presence of metabolic acidosis, there is no role for the

routine use of sodium bicarbonate. Other electrolytes such as Ca2+, Mg2+ and PO42' are commonly disturbed,

but rarely need emergency correction.
e Consider a NG tube to at“risk of gastric dilation and aspiration.
e Insert a urinary catheter and closely monitor urine output.
e Consider a central venous catheter to monitor CVP to guide treatment in the elderly or severe illness.

e Arrange admission to ITU, HDU or acute medical admissions unit.

Other aspects of treatment

Signs of infection are often masked. T is rarelyat', and at'"WCC may only reflect ketonaemia. If in doubt, treat with a
broad-spectrum antibiotic.

Over-rapid fluid replacement can cause cardiac failure, cerebral oedema and ARDS, especially in patients with
underlying cardiac disease or the elderly. CVP monitoring may be needed.

Clotting: hyperglycaemia causes a hypercoagulable state: DVT A+ PE may occur. After admission, prophylactic
anticoagulation with LMWH is usually given in DKA or hyperosmolar states.
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Addisonian crisis

Adrenal crisis and acute adrenal cortical insufficiency are rare, but do sometimes present to A&E. The most common
cause is sudden withdrawal of chronic steroid therapy (deliberately or accidentally). An Addisonian crisis may also be
precipitated in these patients by intercurrent injury, infection or stress - increasing steroid requirement. 80% of
Addison's disease in the UK is idiopathic (autoimmune), which may be associated with Gravesa€™ disease,
Hashimoto's thyroiditis, IDDM, pernicious anaemia, hypoparathyroidism and ovarian failure. Other causes include TB,
fungal infections, metastatic disease, congenital adrenal hyperplasia, drugs (eg metapyrone or cytotoxic agents),
haemorrhage into the adrenal glands occurring as a complication of anticoagulation or meningococcal septicaemia
(Waterhouse-Friderichsen syndrome). Look for a Medic-Alert bracelet indicating that the patient is taking steroids.

Precipitating factors

Infection, trauma, myocardial or cerebral infarction, asthma, hypothermia, alcohol, exogenous steroid withdrawal or
reduction.

Clinical features

Addison's disease frequently has an insidious onset with weakness, apathy, anorexia, weight loss, abdominal pain
(which may be severe enough to mimic an acute abdomen) and oligomenorrhoea. In crisis, the main features may be
shock (tachycardia, peripheral vasoconstriction, severe postural hypotension occasionally with syncope, oliguria,
profound muscle weakness, confusion, altered consciousness leading to coma) and hypoglycaemia. Chronic features
of Addison's disease are: areas of vitiligo and hyperpigmentation in the palmar creases, buccal mucosa, areolae,
scars and in the axillae

Investigations

Hyperkalaemia, hyponatraemia, uraemia, mild acidosis, hypercalcaemia and eosinophilia may be present. If
Addisonian crisis is suspected, take appropriate blood samples but commence treatment without waiting for the
results.

Management

e Obtain IV access.

e Take blood for cortisol (10mL in a heparinized tube) and ACTH ifpossible. Contact the biochemistry lab to warn
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them that these tests will be required.

e If features of haemodynamic compromise are present, commence volume replacement with IV 0.9% saline.

Consider a gelatin solution in shocked patients.

e Give hydrocortisone sodium succinate 100mg IV stat.

e Take blood cultures, urine cultures and sputum for culture andsensitivity.
e Check BMG and blood glucose, and treat hypoglycaemia with 50mL of 50% dextrose IV.

e Ifinfection is suspected as a precipitating cause, consider giving broad spectrum antibiotics.

e Refer for admission.

Thyrotoxic crisis

A rare condition, occurring in d%o0 " 1-2% of patients with establishedhyperthyroidism (usually toxic diffuse goitre

4€”Gravesa€™ diseasea€™). Mortality is significant (4%o " 10%).

Causes

It is often precipitated by a physiological stressor:

e premature orinappropriate cessation of anti-thyroid therapy

e recent surgery or radio-iodine treatment

e intercurrent infection (especially chest infection)

e trauma

e emotional stress

e DKA, hyperosmolar diabetic crisis, insulin-induced hypoglycaemia
e thyroid hormone overdose

e pre-eclampsia

Clinical features

Onset may be sudden with features of severe hyperthyroidism and adrenergic overactivity. Fever, cardiovascular and
neurological symptoms are common. Weight loss, appetiteadt®, tremor, irritability, emotional lability, heat intolerance,
sweating, itch, oligomenorrhoea, agitation, anxiety, confusion, coma, palpitations, tachycardia, AF (or very rarely
complete heart block). It may mimic an &€~ acute abdomend€™, with abdominal pain, diarrhoea and vomiting.

Differential diagnosis
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Includes acute pulmonary oedema, neuroleptic malignant syndrome, septic shock, anticholinergic or sympathomimetic

overdose, withdrawal or acute anxiety states.

Investigations

e U&E, BMG and blood glucose, Ca?™* (hypercalcaemia occurs in %o~ 10%)

e FBC, differential WCC, coagulation screen
e screen for infection: MSU, blood cultures, sputum

e T, and T3 (for later analysis), TSH

e CXR (searching for pulmonary infection or congestive heart failure)

e ECG (looking for arrhythmias)

Treatment

e manage the airway and give O, if indicated

e obtain IV access and commence IVI 0.9% saline (initially 500mL 4hrly)

e pass NG tube if vomiting

e if sedation is required, give small titrated amounts of benzodiazepine (eg diazepam 5-20mg PO/IV) or

haloperidol

99 /460



e commence dexamethasone 4mg 6hrly PO or give hydrocortisone 100mg IV

e give broad spectrum antibiotic if infection is suspected

e refer for admission (consider admission to ITU)

e once admitted, propranalol (or esmolol) and carbimazole will normally be given together with iodine

e do not give aspirin (this can exacerbate the clinical problem bydisplacing thyroxine from thyroid binding
globulin)
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Ureteric colic

New onset flank/back pain in the elderly may represent a leaking aortic aneurysm (even if haematuria is present)

Causes

Calculi or blood clots may cause ureteric (or &€~ renala€™) colic. Colicky pain is produced by ureteric obstruction,
atlintraluminal pressure, and muscle spasm. Calculi most commonly consist of calcium oxalate and/or calcium
phosphate. Less common are magnesium ammonium phosphate (associated with UTIs and urea-splitting organisms
such as Proteus), urate and cystine stones.

Male: female ratio for renal calculiis 2:1.

Calculi may be associated with hypercalcaemia, hyperoxaluria and hyperuricaemia. 8€~Staghorna€™ calculi may form
in the collecting system and predispose to infections.

Calculi may form at any point throughout the renal tract and vary in size from tiny particles to large a€~stonesa€™ in
the bladder. They cause symptoms from local obstruction, infection and rarely may ulcerate through the wall of the
structure in which they are present.

Clinical features

The most common presenting symptoms are pain from obstruction or UTI and/or haematuria. Constant dull, severe,
loin discomfort is associated with excruciating colicky pain, spreading to the respective iliac fossa, testis, tip of penis
or labia. The patient may wish to move or walk about. Nausea, vomiting, pallor, sweating are common. There is
frequently a previous history of stone diseased€”ask about this and whether there is any past history of renal
disease. Enquire also about urinary and GI symptoms.

Apart from loin tenderness, abdominal examination is usually normal, but check haemodynamic status, pulses, bruits
and the abdominal aorta, as a ruptured aortic aneurysm can present similarly (p506). Pyrexia or rigors suggest
associated infection. Microscopic (or sometimes, frank) haematuria is almost invariable. Symptoms are usually
relieved when the stone passes into the bladder, but larger calculi may then obstruct at the bladder neck or urethra
producing acute retention. Bladder calculi may present with symptoms of UTI and/or bladder irritation (frequency,
dysuria, strangury and haematuria).

Investigations

e Urinalysis and MSU: blood on stix testing is present in >80% of patients with proven stones. A pH >7.6 implies
associated infection with urea splitting organisms.

e U&E, creatinine, glucose, Ca2™, P0O42", urate levels.

e 3€"KUBEE™ X-ray: 90% of urinary calculi are radio-opaque. X-ray is 8%o " 50% sensitive and %o " 70% specific
for the diagnosis of ureteric calculi and is a very useful follow-up of patients with known stones. Common sites
for calculi include the pelvi-ureteric and vesico-ureteric junctions. Remember that the ureters lie adjacent to the
tips of the spinal transverse processes.

e Use USS/Dopplerinstead in pregnant patients or those with renal disease.

e CT without contrast is d%o"~95% sensitive and d%o0 " 95% specific and has the advantage of assisting diagnosis
of other causes of abdominal and/or loin pain.

e IVU is the most accurate investigation when CT is not available or where endoscopic or surgical treatment is
contemplated. A delayed nephrogram on the affected side at 5mins is common. As contrast enters the
collecting system, the site and degree of the obstruction can be assessed.
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Treatment

Give IV opioid titrated to effect, together with an antiemetic. Parenteral/ rectal NSAIDs may be useful later, but are
slower to act, and the patient will not relish the additional delay in achieving analgesia. Antispasmodics,
anticholinergics and &€~ pushing fluidsd€™ are of no benefit.
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e Aim to discharge patients (with arrangements for appropriate outpatient investigation) when symptoms have
completely resolved, and in whom the IVU shows no obstruction. Note that in some patients the process of
becoming pain-free merely represents complete obstruction.

e Admit (for further investigation and treatment) patients whose pain persists, or in whom investigation confirms
continued obstruction, infection, sepsis or renal impairment.
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Urinary tract infection (UTI)

The urinary tract is normally bacteriologically sterile. Urine infection is present if >10° colony-forming units are
present per mL of urine. Except at the extremes of age, UTIs are much more common in females due to the shorter
urethral length. Most UTIs occur because of organisms invading the bladder via the urethra. Proximal invasion via the
ureter may result in acute or chronic pyelonephritis, particularly if anatomical derangement exists with impaired
ureteric or bladder emptying. In both sexes, underlying structural abnormality at'risk of UTI. Blood-borne spread of
infection to the urinary tract can occur, (eg in bacterial endocarditis or systemic Gram -ve infection). UTI is usually
caused by a single organism. The commonest organism (90%) at all ages is E. coli Proteus, Klebsiella and saprophytic
staphylococci account for most of the remainder in adults. Other organisms (eg Pseudomonas) more commonly cause
UTI in hospitalized patients or following instrumentation.

UTIs usually presents to A&E in one of two ways:

Lower UTI (Cystitis)

Dysuria, frequency, haematuria, suprapubic discomfort, urgency, burning, cloudy urine with an offensive smell.
Patients with acute urethral syndrome have identical symptoms, but -ve urine culture.

Upper UTI (Acute pyelonephritis)

Often systemically unwell withmalaise, fever, loin/back pain, vomiting, rigors and occasionally Gram -vesepticaemia.

Investigations

Reagent strip (dipstix) urinalysis may show haematuria, proteinuria, +ve nitrite and leucocyte esterase tests. A patient
with clear urine, -ve on dipstix testing, is extremely unlikely to have a UTI. False +ve results may occur (eg
haematuria secondary to urinary tract tumours, excessive exercise). A false -ve nitrite test may reflect pathogens
which do not convert dietary nitrates to nitrites.

Urine microscopy may show leucocytes (>100/mL correlates well with infection, but may be due to contamination or
other urinary tract pathology). RBCs are commonly seen on microscopy but, in isolation have a low degree of
sensitivity or specificity for UTI. Underlying renal pathology may be suggested by urinary crystals, RBC or granular
casts.

Obtain an MSU for culture and sensitivity. Transport the sample to the lab without delay to ensure that overgrowth
does not artificially a1* the count. Dipslides dipped into freshly passed urine and transported in a plastic container to
the lab are an alternative.

Treatment

It is usually reasonable to discharge female patients with uncomplicated lower UTIs with antibiotics: commence a 3-
S5day course of (trimethoprim 200mg PO bd) or amoxicillin. Provide advice regarding fluid intake, no a€~holding
ona€™, double-voiding and voiding after intercourse. Drinking barley water is as effective as attempts at urinary
alkalinization with sodium bicarbonate. Advise the patient to see her GP for review, MSU result and repeat MSU.

Refer for investigation and treatment all male patients and females with recurrent infections, pregnancy, GU
malformation, immunosuppression or renal impairment.

Patients with acute pyelonephritis usually require admission for parenteral antibiotics, fluid replacement and analgesia.
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Patients with chronic renal failure (CRF)
Those patients with established CRF who present to A&E are likely to be very well known to the hospital: obtain old
notes and recent blood results and liaise early with inpatient specialist teams.

Established CRF (not on dialysis)

Patients with mild CRF (GFR >40mL/mina€”normal 100mL/min) are unlikely to have specific problems related to their
underlying renal failure. Once GFR falls <40mL/min, and especially if CRF is severe (<10mL/min), complications may
influence presentation and treatment. These patients are prone to bony injury.

Secondary hyperparathyroidism and osteomalacia (lack of active vitamin D) occur in moderate CRF. In severe CRF,
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aluminium bone disease and »&Vz-microglobulin related amyloidosis may be associated with pathological fractures.

4€ ~Pseudo-goutd€™ due to high Ca2+/PO4' product and twitching/tetany due to hypocalcaemia may occur.

Other problems include:

Defective regulation of extra-cellular fluid volume

There is an at'risk of fluid depletion in moderate CRF and fluid retention in severe CRF. High dose diuretics may be
required in severe disease: the combination of frusemide and metolazone may be effective even with very low GFRs.

Hyperkalaemia
Most patients preserve potassium balance, but cannot deal with sudden K¥ loads (eg dietary, tissue
damage/catabolism, GI bleed). Associated 41t"Ca2* compounds the cardiac effects. Plasma K* may 4t very quickly,

so monitor ECG and check K frequently.

Hypertension
Often severe and resistant, with an at'incidence of accelerated phase. Cyclosporin and erythropoietin a1t'BP, and can
precipitate hypertensive encephalopathy.

Drug effects
Drugs may accumulate (eg opioids, some antibiotics), worsen renal failure (eg NSAIDs, ACE inhibitors which 4t“renal

perfusion), cause hyperkalaemia (eg K*sparing diuretics, ACE inhibitors, NSAIDs).

Infections

Impaired WBC function, with at'risk of severe infection and features of infection (eg pain, fever) may be masked by
the relative immuno-compromised state.

Bleeding

Platelet function is impaired.

Pericarditis
A sign of severe CRF, indicating the need for dialysis.

Neurological dysfunction

Usually a sign of severe uraemia: convulsions and/or altered conscious state indicate a global metabolic disturbance.
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Haemodialysis patients

Common emergency presentations include:

Pulmonary oedema

Usually occurs shortly before the next dialysis session and may reflect fluid overload due to non-compliance with diet
and fluid restriction. Most are virtually anuric, so diuretics are ineffective. Get the patient on dialysis without delay.
While this is being arranged give high flow O, and SL, buccal or IV nitrates.

Pre-dialysis hyperkalaemia

May present with neuromuscular symptoms (eg muscle spasms, weakness, paralysis, paraesthesiae) or arrhythmias
including cardiac arrest. Standard treatment (p158) can buy time while emergency dialysis is arranged. When giving
dextrose/insulin, omit or give 6units of insulin at most (there is a risk of late hypoglycaemia, since insulin half-life will
be at).

Complications of vascular access

Arterio-venous fistulae are a dialysis patient's lifeline: never occlude the limb with BP cuffs or tourniquets and do not
use for vascular access, except in life-threatening emergencies. Acute shunt thrombosis (loss of palpable thrill, often
local pain and redness) is a vascular emergency. Arterio-venous fistulae and temporary central vein catheters are a
common source of infection (usually staphylococcal), often with no overt external abnormality, simply presenting with
acute a€"viral illness typed€™ symptoms.

Continuous ambulatory peritoneal dialysis
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Bacterial peritonitis

Occurs every 12-18 patient-months. Features are: cloudy drained dialysate bags, abdominal pain and peritonism.
Systemic sepsis is usually absent or minimal. Staphylococci are most common organisms. Suspect an underlying
surgical cause (most often diverticular abscess) if Gram -ve organisms or anaerobes are present in drainage fluid,
and particularly if >1 type of organism is found on microscopy or culture.

Diabetic patients on continuous ambulatory peritoneal dialysis can develop acute severe (usually non-ketotic)
hyperglycaemia, related to high dialysate glucose concentrations (80-140mmol/L).

Hernias of all types, leakage of dialysate into the abdominal wall or the pleural cavity, and scrotal swelling due to
opening of the processus vaginalis may occur.

Transplant patients

Contact the transplant team whenever any transplant patient presents to A&E. They will know the patient well and
will advise about drug therapy, intercurrent problems and help with follow-up.

Acute rejection

Signs include pain, tenderness, and swelling over graft, at“urine output, fever, systemic upset, biochemical
deterioration. Often indistinguishable from acute bacterial infection: if in doubt treat for both, pending results of
further testing by specialists (renal biopsy, blood and urine cultures).

Infections

May be opportunist, whilst &€~ conventionala€™ infections are unduly severe, with response modulated by steroids.

Poor wound healing, avascular necrosis and pathological fractures

May be caused by steroids.
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Hyperkalaemia

Hyperkalaemia is classified as mild (K™ 5.5-6.0mmol/litre), moderate (K* 6.1-6.9mmol/litre) or severe (Kt >
7.0mmol/litre).

Causes

Spurious

Sample haemolysed, or taken from limb infused with IV fluids containing Kt.

at' renal excretion

Acute renal failure, patients with chronic renal failure or on dialysis with K* load, K™ sparing diuretics (eg
spironolactone, amiloride).

Cell injury
Crush injury and other causes of rhabdomyolysis, burns, tumour cell necrosis, massive or incompatible blood
transfusion.

K* cellular shifts

Acidosis from any cause (eg DKA), drugs (suxamethonium, AY-blockers)

Hyperaldosteronism
Addison's disease, drug-induced (NSAIDs, ACE inhibitors).

Clinical features

There may be muscle weakness/cramps, paraesthesiae, hypotonia, focal neurological deficits. Dangerous
hyperkalaemia may be present without signs.

ECG changes

ECG changes typically progress as hyperkalaemia worsens as follows:

e peaked T waves

e small, broad or absent P waves
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e widening QRS complex
e sinusoidal (3€~sine wavea€™ pattern) QRST

e AV dissociation or VT/VF

Management

Provided that the result is not spurious, a K* > 6.5mmol/L and/or where there are ECG changes requires urgent
intervention, whilst at the same time trying to identify the cause:

e Obtain venous access and monitor ECG.

e Give 10-20mL of 10% calcium gluconate slowly IV. This does not lower K¥, but antagonises cardiac membrane
excitability. Hypercalcaemia will potentiate toxicity in patients on digoxin, so give as an IVI over 30mins in
these patients.

e Give 10units of short-acting human soluble insulin (eg ActrapidA®) with 50mL of 50% dextrose IV. This helps

cellular uptake of K*, lowering serum levels by up to 1mmol/litre within &%o "~ 15mins.

e Give 5mg nebulised salbutamol, repeated once as necessary. This will lower K* in most patients, acting in
4%o0 " 30mins.

e Correct volume deficits/acidosis with IV fluids and isotonic (1.26%) sodium bicarbonate or aliquots (25-50mL) of
8.4%. Beware fluidoverload/osmolar effects, especially in dialysis patients. Consider CVP monitoring in the
elderly or in those with severe illness.

e Correct the underlying cause if possible (eg steroid therapy for Addison's disease).
e Contact the nephrology team urgently for patients with acute or chronic renal failure as emergency dialysis
may be needed.
Hyperkalaemia in childrend€” see p654
P.159

Porphyria
The porphyrias are haem biosynthesis disorders in which enzyme deficiencies cause accumulation of porphyrin and
porphyrin precursors. Most cases are hereditary, but abnormal porphyrin metabolism may develop in iron deficiency,
alcohol excess and lead poisoning. The acute porphyrias (acute intermittent porphyria, variegate porphyria and

hereditary coproporphyria) affect %o "1 in 10,000 people in the UK. The non-acute porphyrias (eg porphyria cutanea
tarda), do not produce acute attacks, but cause skin photosensitivity sometimes associated with liver disease.

Precipitants of acute porphyria

Attacks are often caused by drugs: barbiturates, oestrogens, progesterones, sulphonamides, methyldopa, danazol,
phenytoin, carbamazepine, sulphonylureas, chloramphenicol, tetracyclines, some antihistamines.

Other precipitants include: alcohol, smoking, sudden dieting, emotional and physical stress, infection, substance
misuse, pregnancy.

Clinical features of acute porphyria

e Look for a Medic-Alert bracelet.

e Abdominal pain occurs in most attacks and can be severe, with constipation, nausea or vomiting. Abdominal
examination may be normal or there may be mild generalized tenderness.

e Peripheral neuropathy is usually motor rather than sensory, and may progress to paralysis and respiratory
failure.

e Tachycardia, hypertension and postural hypotension.
e Psychiatric manifestations: agitation, depression, mania and hallucinations.

e Hyponatraemia due to inappropriate ADH secretion can cause fits or coma.

Investigation

If an acute attack is suspected, send a fresh urine sample (protected from light) to test for amino laevulinic acid and
porphobilinogen concentrations. In an attack, urine goes dark red or brown, especially if left exposed to light (due to
polymerization of porphobilinogen). Obtain old medical notes.

Management of acute attacks
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Treat acute attacks supportively (sometimes in ITU), maintaining carbohydrate intake (PO or IV). Control mild pain
with paracetamol or aspirin; moderate pain with dihydrocodeine; severe pain with morphine or diamorphine (A+
cyclizine or prochlorperazine as antiemetic). Consider chlorpromazine for agitation; propranolol to control severe
hypertension. Management of status epilepticus is difficult as many anticonvulsants are contraindicated: choose IV
diazepam in the first instance. Haem arginate helps some patients with acute crises (take specialist advice).

Prescribing for patients with porphyria

Many drugs can precipitate attacks, so check with the patient and the BNF. Data is also available on the internet:
http://www.ug.edu.au/porphyria. However, the safety of many drugs is uncertain and effects vary between patients.
If in doubt, obtain specialist advice. In addition to those mentioned above, safe drugs appear to be: ibuprofen,
penicillin V, ciprofloxacin, bupivicaine.
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Bleeding disorders 1

Contact a haematologist whenever treating a patient with a known or suspected bleeding disorder

Haemostasis requires co-ordination between the vascular system, platelets and coagulation pathways to limit blood
loss from the circulation. Platelets interact with vascular subendothelium, forming a primary platelet plug which is
strengthened by cross-linked fibrin strands formed via the coagulation cascade to allow restoration of vascular
integrity (see below). The fibrinolytic systems prevent excess clot formation and inappropriate local or generalized
thrombosis, by promoting lysis of fibrin.

Recognition of bleeding

Bleeding is to be expected after penetrating or blunt trauma, but suspect a bleeding disorder if spontaneous or
excess haemorrhage occurs from multiple or uninjured sites, into deep tissues, joints or delayed bleeding occurs
after hrs/days. Bleeding disorders may be congenital or acquired. Ask about previous bleeding after trauma, dentistry
or surgery and the family history.

Congenital disorders

Most adults with a congenital disorder know the nature of it and carry a National Haemophilia card or Medic-Alert
bracelet giving details and contact numbers. Many haemophiliacs know more about their required treatment than
many doctors! They will be registered and known at a haemophilia centre.

Acquired disorders

May be due to liver disease, uraemia, drug use (ask specifically about aspirin, NSAIDs, warfarin/anticoagulants,
alcohol), or unrecognized conditions such as haematological malignancy.

Hypothermia

(p256) from whatever cause (accidental, rapid infusion of cold fluid/blood products, etc) aggravates any bleeding
tendency. The severity of this may not be recognized merely from standard tests as these are performed at 37A°C.
For example, an INR assay performed at 32A°C will be prolonged to the same extent as would occur with a Factor IX
level of 2.5% of normal.

The site of bleeding can give a clue as to the abnormality. Platelet problems (usually thrombocytopenia) often present
with mucocutaneous bleeding (eg epistaxis, GI, GU or heavy menstrual bleeding, bruising, purpura and petechial
haemorrhages). Bleeding into joints or potential spaces (eg retroperitoneal) and delayed bleeding is more often due
to coagulation factor deficiencies. Patients with mucocutaneous bleeding and haemorrhage into deep spaces may
have a combined platelet and coagulation factor abnormality (eg DIC).

Investigations

FBC
Remember that in acute bleeds, Hb and Hct values fail to demonstrate the severity of red cell loss as haemodilution

takes time. Platelet counts <100 A—109/L indicate thrombocytopenia, and <20 x109/L are associated with a risk of
spontaneous bleeding. However, bleeding because of platelet problems can occur with 3€~“normala€™ counts if
platelet function is abnormal (eg with aspirin).

Prothrombin time (INR)

Used to monitor anticoagulant control in patients on coumarin drugs and may be prolonged in patients with liver
disease.

Activated partial thromboplastin time (APTT)

Tests components of the intrinsic and common coagulation pathways (essentially all factors except VII and XIII).
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Individual Factor levels

Can be determined by specific assays together with inhibitor screening tests for antibodies that can prolong normal
plasma clotting.
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Bleeding disorders 2

General aspects of treatment

e Routine wound management of patients with bleeding disorders with local pressure, appropriate wound
closure, splintage/MUA of fractures, follow standard patterns, but may require prior or
simultaneousadministration of factor concentrates/platelets under haematological guidance.

e Spontaneous or traumatic bleeding into the neck or pharynx may cause rapid airway compromise.

e Always consider the possibility of intracranial haemorrhage in any patient who complains of headache,
neurological symptoms orfollowing even minor head trauma. Consult and consider the need for commencing
treatment before specific investigation (eg CT scanning).

e Never give IM injections.

e Do not attempt central line placement except in extremis, since life-threatening, uncontrollable bleeding can
result.

e Before giving any drug, check whether it may aggravate the condition or interfere with intercurrent therapy.

Specific conditions

Vascular lesions

May rarely be inherited (Ehlers-Danlos syndrome, pseudo-xanthoma elasticum, osteogenesis imperfecta,
haemorrhagic telangiectasia) or acquired (eg secondary to steroids, infection such as meningococcaemia, thrombotic
thrombocytopenic purpura, some forms of snakebite, scurvy, vasculitis).
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Platelet disorders

Capillary-related mucocutaneous bleeding is common and may occur immediately after injury or elective surgery (eg
dental extractions). The platelet count may be normal orat"“. Acquired thrombocytopenia may be due to drugs, toxins,
infections, autoimmune conditions (eg ITP), DIC or secondary to massive blood transfusion. Abnormal platelet
function occurs with uraemia, myeloproliferative disorders and drugs (eg aspirin).

Coagulation pathway disorders

Congenital coagulation pathway disorders predominate in males. They cause intramuscular or deep soft tissue
haematomas. Onset of bleeding after injury or surgery may be delayed 2-3days.

Von Willebrand's Disease

The commonest congenital bleeding disorder, with VW Factor and Factor VIII deficiency, and abnormal platelet
function. Clinically, the condition is similar to a platelet disorder, but milder. Bleeding is commonly mucosal (eg
epistaxis) and usually treated with Factor VIII concentrate (which includes VW Factor).

Haemophilia A

Caused by normal levels of variant form of Factor VIII which lack clot-promoting properties. Often presents with
bleeding into deep muscles, large joints or urinary tract. Intracranial bleeding is a major cause of death at all ages.
Anticipate bleeding up to three days after trauma.

In the UK, haemophilia A associated with bleeding or potential bleeding complications is normally treated by Factor
VIII concentrate (some patients have a€ " home suppliesa€™ and may bring them to hospital). The volume (dose)
required depends upon the severity of the haemophilia of the individual patient and the purpose of treatment (ie
prophylaxis or therapy for current bleeding).

Haemophilia B (Christmas disease)

Involves a deficiency of Factor IX activity and is genetically and clinically indistinguishable from haemophilia A, but
much less common. It is normally treated with factor IX concentrate.

P.163

Disseminated intravascular coagulation (DIC)

Patients may present to A&E with DIC due to infection (especially Gram -ve sepsis), trauma, malignancy, pregnancy
(amniotic fluid embolism, placental abruption, toxaemia, retained products), any cause of shock, incompatible blood
transfusion or massive volume replacement. Following triggering of the coagulation process, consumption of platelets
and coagulation factors (particularly fibrinogen, V, VIII and XIII) occurs with thrombin formation overwhelming the
normal inhibition system, resulting in systemic fibrin deposition. Simultaneous activation of the fibrinolytic system
results in dissolution of fibrin and release of fibrin degradation products and D-dimers.

Investigations

Platelet count is usuallyat", INRat' and APTTat", fibrinogen levelat", fibrin degradation productsat'.

Treatment

Is complex and requires control of the primary cause of the DIC to avoid total depletion of clotting factors. Obtain
expert advice about replacement therapy with platelets, coagulation factors and blood (particularly required if the
patient is actively bleeding).
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Patients on anticoagulants

The commonest oral anticoagulant is warfarin sodium, a vitamin K antagonist. This inhibits the production of Factors II
(prothrombin), VII, IX and X and &t“plasma levels of these factors. Patients, or their relatives, who are able to give a
history will usually know if they are taking warfarin and their most recent prothrombin time or INR test result,
together with any changes in treatment. All patients should be carrying an anticoagulant booklet.

If this history is not available, suspect patients with prosthetic heart valves, mitral valve disease, post-coronary
artery bypass graft, AF, a past history of DVT/PE or TIAs to be on anticoagulants. Intercurrent iliness, liver disease
and changes in diet and/or alcohol consumption may affect anticoagulant control. Concurrent drug administration
with unrecognized potential for interaction is probably the commonest cause for acute changes in anticoagulant
control.

These patients usually present to A&E with one of three problems:

Acute haemorrhage

Spontaneous bleeding in patients on warfarin therapy most commonly affects the GI tract, GU tract, joints or muscles.
Following injury, expect excessive or continued haemorrhage. Anticipate the at'risks of occult or unrecognized
bleeding (eg intraperitoneally or intracranially) after even minor trauma and maintain a high index of suspicion as to
these possibilities. Check INR and FBC in all patients. Other investigations (eg CT scan of head/abdomen, USS) will be
dictated by the nature of the acute problem.

Patients with life-threatening haemorrhage

For patients with life-threatening haemorrhage, commence volume replacement and blood transfusion as appropriate
(see p166). Give phytomenadione (vitamin K;) 5mg by slow IV injection and contact haematology/blood transfusion
service for specific advice and provision of concentrate of Factors II, VII, IX and X. If Factor concentrate is not
available, FFP may be an alternative under specialist direction.

Patients with less severe haemorrhage

Patients with muscle haematomas, haematuria or epistaxis also require hospital admission for observation and
specific local treatment. Stop warfarin therapy for one or more days. Phytomenadione 0.5-2mg by slow IV injection
may be considered appropriate by the haematologists, but anticoagulant control may be rendered difficult and close
INR monitoring required.
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INR levels within the therapeutic range

Patients who develop bleeding with INR levels within the therapeutic range require investigation of a possible
underlying cause (eg GI or GU tract pathology).

Check of control of anticoagulation

The therapeutic range for the INR may vary according to the indicationfor anticoagulation. An INR of 2-2.5 is usually
appropriate for DVTprophylaxis and 3-4.5 for patients with recurrent DVT/PE or mechanical prosthetic heart valves.

For patients who have INR 4.5-7 without haemorrhage, withhold warfarin therapy for 1 or 2 days and arrange review
by appropriate specialist team or GP. For patients with INR > 7 without haemorrhage, withhold warfarin and obtain
specialist consultation before considering phytomenadione (vitamin K;) 500micrograms by slow IV injection.

P.165
Interactions with other prescribed or proprietary medications
Many drugs can interfere with anticoagulant control. Before giving or stopping any drug to a patient taking warfarin
or other anticoagulant, check the potential for interactiona€”Appendix I in the BNF has a useful up-to-date list.
Particular groups of drugs, likely to be prescribed in A&E, which may cause problems include analgesics (especially
NSAIDs), antibacterials and antiepileptics. The safest policy is always to LOOK IT UP.
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Blood transfusion 1
It is better to stop bleeding than to have to replace blood loss
General aspects
Correctly documenting and labelling blood tubes and forms, combined with checking blood products prior to
administration, is crucial for safe patient care. If a patient's name(s), date of birth, clinical details and address are
unknown or uncertain, identify them for transfusion purposes by a unique number (usually their unigue A&E number)
and inform the blood transfusion laboratory.
To avoid confusion, the doctor taking the blood sample must label and sign the tube, complete the form and contact
the transfusion service. Only take blood from one patient at a time. Label tubes immediately to minimize the risk of
mislabelling. Blood banks may refuse to handle incorrectly labelled forms/tubes.
If you knowingly give a blood product to a patient whom you know would not accept this (eg a Jehovah's Witness)
you are likely to face an indefensible medicolegal claim.
What to send
10mL clotted blood is usually adequate for adults. Where it is obvious that massive transfusion may be required,
send two 10mL samples. On the request form, indicate how much blood is needed, when and where the blood is to
be sent. Date and sign the form.
What to request
The amount of blood to be delivered and to be kept available at the transfusion centre for immediate dispatch
depends on the patient's clinical state and assessment of future blood losses. Assessment of a patient with
hypovolaemic shock is complex and includes a recognition of the clinical situation, the potential blood loss, together
with a current assessment of the patient and investigations. Hb and Hct values may be misleading as it may take
several hrs for their values to equilibrate to those indicating the degree of blood loss.
Group and screen
The patient's ABO and Rhesus D group is determined and the serum tested for unexpected red cell antibodies.
Subsequently, if required, blood can be provided within 10-15mins, assuming the antibody screen is clear. Request
a€"Group and screenda€™ where a patient does not need transfusion in A&E, but may require it later.
Cross-match
Full blood compatibility testing may take up to 1hr. If blood is required more urgently, ABO and Rh compatible units
can usually be provided within 15mins, including an &€~ immediate spin cross-matcha€™ as a final check on ABO
compatibility. In exsanguinating haemorrhage, uncross-matched Group O Rhesus -ve blood can be issued
immediately.
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Blood products

Usually in the UK, blood component therapy is provided. There appears to be no specific advantage in using
4€”wholed€™ blood as opposed to red cells plus a volume expander.
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Red cells (additive solution)
Each pack (volume 300mL) is from a single donor and has a Hct of 0.65-0.75 (0.55-0.65 for RBCs in additive solution).
A transfusion of 4mL/kg will a1* circulating Hb by &%o0 " 1g/dL.

Whole blood
A 3€7unitd€™ contains 530mL (470mL of blood from a single donor + 63mL preservative solution), with a Hct of 0.35-
0.45.

Platelet concentrate, FFP and Factor concentrates.
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Blood transfusion 2
Blood product administration
Blood transfusion is not a universal panacea. Its limitations and potential hazards must be recognized. Even an
improvement in O, delivery cannot be assumed. RBC function deteriorates during storage and changes in O, affinity
occur with at“2,3-diphosphoglycerate levels, while at“ATP levels alter RBC membrane deformability causing at'cell
stiffness and micro-circulatory problems. UK donations are routinely screened for hepatitis B, C, HIV, syphilis and
where necessary, CMV. However, blood cannot be sterilized: small but definite risks of infection transmission exist.
Transfusion procedure

e Ensure each pack is labelled with ABO and Rhesus (D) group, and that the individual component number is as
recorded on the blood product document.

e Check the patient's identity on the blood product document against the patient's wrist band and with the
patient if conscious.

e Prior to administration, record details of the blood component infusion in the patient's notes, including the
date, the time of issue, product pack number, the ordering medical officer's name, who it was given by, who
checked by, and the time started.

e Infuse all blood components through a giving set with an integral filter to trap large aggregates.
Microaggregate filters are not routinely required.

e Never add any drug to a blood component infusion.

e Do not use giving-sets which previously contained dextrose or gelatin solutions.

e Red cell concentrates may be diluted with 0.9% saline using a Y giving-set to improve flow rates. Never add
any other solution.

e Use a blood warmer, especially for large and/or rapid transusions.

How much to transfuse
The optimal Hct for a patient with acute blood loss requiring blood replacement is uncertain. Much depends on the
nature of the indication and the previous clinical state of the patient. In a young, otherwise fit, individual with no
previous cardiac or respiratory disease, a Hct of 0.25-0.30 is probably adequate, provided there is a normal
circulating blood volume. In older patients with pre-existing disease, levels of 0.3-0.35 should theoretically improve
0O, delivery, but may actually at'myocardial and pulmonary problems by at'viscosity. Circulatory overload/cardiac
failure may develop.
P.169

Transfusion complications

Rapid infusion of blood products may lead to:

Hypothermia

Blood products are normally stored at 2-6A°C. Rapid infusion can cause significant hypothermia. Use blood warmers
routinely for rapid transfusions (eg >50mL/kg/h or 15mL/kg/h in children). Never warm a blood product by putting a
pack into hot water, on a radiator or any other heat source.

Electrolyte disturbances

With massive transfusion, the citrate anticoagulant may cause significant toxicity, at“plasma caZ*t (impairing cardiac
function) and acid-base balance disturbance. This is aggravated in patients with underlying liver disease,

hypotension or hypothermia. Citrate may also bind Mgz+, causing arrhythmias. Prophylactic or routine administration

of IV calcium salts is not recommended. Monitor the ECG and measure ionised plasma Ca?™ levels during massive
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transfusion. K* levelsat' in stored blood and hyperkalaemia may follow massive infusion. Routinely monitor the ECG

and check plasma K'levels. Transient hypokalaemia may follow 24h after large volume transfusion.

Mismatched transfusion

By far the commonest cause is a clerical error when labelling, ordering or administering blood. Transfusion of ABO
incompatible blood causes acute severe haemolysis and circulatory collapse. In a hypovolaemic, shocked, or
anaesthetized patient these features may be obscured and missed.

Transfusion reactions

Monitor the patient closely for the first 5-10mins of the infusion of each unit of blood to detect early clinical evidence
of acute reactions. Treat allergic reactions include itching, urticaria, bronchospasm and fever conventionally (see p42).

If a transfusion reaction is suspected:

e stop the transfusion
e keep the IV line open with 0.9% saline
e double-check the blood unit label with the patient's wrist identity band and other identifiers
e send the unit of blood product and the giving set to the blood bank
e take 40mL of blood. Send it as follows:
5mL anticoagulated and 5mL clotted blood to blood bank
10mL for U&E
10mL for coagulation screening
10mL for blood cultures

e contact the blood bank directly by phone for further advice and if further transfusion is required.
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Sickle cell disease

Sickle cell disease occurs in African, Indian, Middle Eastern, Caribbean, US and Mediterranean populations. It is
caused by a genetic mutation with a single amino acid substitution in one of the chains of the Hb molecule. The
normal adult Hb genotype AA produces HbA. In heterozygotes (sickle cell trait) one gene is abnormal (HbAS) and
about 40% of the patient's Hb will be HbS. In homozygotes (sickle cell anaemia), both genes are abnormal (SS) and
>80% of the Hb will be HbS.

HbS molecules polymerize in deoxygenated or acidotic conditions, causing RBC sickling. Sickle cells are rigid and
fragile. They may haemolyse, or block small vessels (vaso-occlusion) leading to tissue ischaemia, infarction and
therefore further sickling (see figure below). Sickling also occurs with genes coding other analogous amino acid
substitutions (eg HbSC and SD diseases).

Clinical features
Sickle cell trait causes no disability except during conditions of severe hypoxia (eg sudden depressurization in aircraft,
or cardiac arrest).

Patients with sickle cell anaemia have chronic anaemia (Hb 8-10g/dL) and alternating periods of good health and
acute crises. Later, chronic ill health supervenes with renal failure, bone necrosis (evident in 50% of patients by age
35yrs), osteomyelitis, leg ulcers and iron overload as a consequence of transfusions. There is predisposition to
infection, especially Staphylococcus, Pneumococcus and Haemophilus.

Sickle cell crises can occur de novo or follow infection, cold, dehydration, or any situation where tissue
hypoxia/ischaemia occurs. The crisis may involve thrombosis, haemolysis, marrow aplasia or acute splenic/liver
sequestration (especially in children aged <5yrs). Any acute medical or surgical emergency may be mimicked (eg an
acute abdomen, PE, CVA). Severe aching bony pain and low-grade fever (even in the absence of infection) is
common. Cerebral sickling may present with bizarre behaviour, psychosis, fits, TIAs, stroke or other focal neurological
signs. Priapism, jaundice and painful swelling of hands and feet may occur.

Acute chest syndrome

This is the leading cause of death in sickle cell anaemia. It presents as chest pain, hypoxia and pulmonary infiltrates.
There may be cough, tachypnoea and wheezing. The cause is poorly understood, but infection may be a precipitating
factor. Hypoxia may be severe.

Acute splenic sequestration
Sudden trapping of large numbers of RBCs in the spleen results in severe anaemia, an enlarging spleen,
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hypovolaemia and thrombocytopenia. It occurs most commonly in young childrend€”those with sickle cell disease
have a 30% chance of having acute splenic sequestration by the age of 5yrs. It may present with shock and
splenomegaly, with a mortality of >15%.

Osteomyelitis and septic arthritis

Osteomyelitis and septic arthritis occur more commonly in sickle cell disease. Be suspicious if a patient presents with
high fever, soft tissue swelling or pain in a different pattern to normal. Salmonella is implicated relatively frequently.

P.171

Investigations

No specific tests can detect a sickle cell crisis
e All patients in the at-risk groups require a sickle test before anyanaesthetic procedure (including IVRA, Bier's
block, p282).

e Sickle testing (using an oxidising agent) will detect sickling in homo- and heterozygote forms. Hb
electrophoresis can then distinguish between HbSS, HbAS and other Hb variants.

e FBC typically shows anaemia (Hb 6-8g/dL, but Hb may be much lower if acute haemolysis, sequestration or

aplasia is present). Post-splenectomy features may be seen on blood film. WCC may be at' (20-60 x109/Iitre)
in the absence of infection, and platelet count is also usually at*.

e Infection screen, including blood cultures, MSU and CXR.
e Joint aspiration for culture if septic arthritis is suspected.
e U&E, ABG, ECG.

e Arrange CT brain scan if there are neurological symptoms or signs.

Management of crises

Provide supportive therapy, directed to the patient's symptoms:

e Get expert help!

e Keep the patient warm, rested and give O, if any obvious symptoms or SaO, < 94%.

e Opioids (given IV and titrated to the response) are often required for pain. A morphine IVI or patient analgesia
pump are often useful.

e Commence rehydration with oral or IV fluids, but take care not to precipitate heart failure.

e Transfusion may be required if severe anaemia from acute haemolysis, sequestration or aplasia occurs, or if
there are CNS or lung complications.

e Empirical antibiotic therapy may be required if infection is thought to be the trigger for the sickling crisis.
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TBlood viscosity

Deoxygenation
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Figure. Sickling Cycle
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P.174
Poisons: general principles

Emergency treatment
Clear and maintain the airway (p316).

If breathing appears inadequate ventilate with O, using bag and mask or ET tube (not mouth-to-mouth in poisoned

patients). Give naloxone for respiratory depression due to opioids (p182).

Circulation

Check pulse: if unconscious and pulseless start CPR.

Types of poisoning

Unintentional or 4€ ~accidentald€™ poisoning is most common in inquisitive small children (age 1-4yrs) who eat tablets,
household chemicals and plants. Older children and adults may be poisoned by chemicals at school or work, or by
drinking toxic fluids decanted into drinks bottles. Poisoning by drugs may result from miscalculation or confusion of
doses or by taking the same drug under different names. Drug smugglers who swallow drugs wrapped in condoms or
polythene, or stuff them in the rectum or vagina, may suffer poisoning if the packages leak (p207).

Deliberate self-poisoning is the commonest form of poisoning in adults and may occur in children as young as 6yrs
(usually with a family history of self-poisoning). Drugs or poisons are often taken impulsively, sometimes to
manipulate relatives or friends. Suicidal intent is relatively uncommon, but all patients must be assessed for this
(p587). A few patients leave suicide notes and conceal the drugs or poison to evade detection.

Non-accidental poisoning of children is a form of fabricated or induced iliness (previously known as Munchausen's
syndrome by proxya€”p693), in which a parent deliberately poisons a child. Homicidal poisoning is rare and may
involve acute or chronic poisoning with chemicals such as arsenic or thallium.

Terrorism poses potential threats to large populations.

Information about poisons

Tablets may be identified from MIMS Colour Index and descriptions in the BNF and Data Sheet Compendium. Drug
Information and Poisons Information Centres (see below) have access to TICTAC, a computer-aided tablet and
capsule identification system.

Martindale® gives information on many drugs and poisons and detailed constituents of non-prescription drugs.

Identification of plants and fungi from reference books may be difficult, especially if only vague descriptions or

chewed fragments are available. The CD-ROM computer software Poisonous Plants and Fungi in Britain and Ireland?
helps with identification and details of toxicity. Local botanic gardens may provide additional help.

TOXBASE is the UK National Poisons Information Service's database on clinical toxicology. It includes information
about poisoning with drugs, household products, plants and fungi as well as industrial and agricultural chemicals.
TOXBASE is available on the internet (http://www.spib.axl.co.uk). Access is restricted to hospitals and general
practitioners in the UK and some hospitals in Ireland. Toxbase or reference books provide sufficient information for
most routine cases of poisoning. More detailed information and advice on severely poisoned patients is available at
all times from Poisons Information Centres (see below).

Footnote

1 Sweetman S (ed). Martindale: The Complete Drug Reference. Pharmaceutical Press, London 2002.

2 Dauncey EA (ed). Poisonous Plants and Fungi in Britain and Ireland. (interactive identification system on CD-ROM)
Royal Botanic Gardens, Kew, 2000.

P.175
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Poisons Information Centres in the UK

Use TOXBASE (http://www.spib.axl.co.uk) if possible for poisons enquiries, as this will provide sufficient information in
most cases. Telephone advice is available at all times and is especially useful for complex cases or severe poisoning.
The single telephone number 0870 600 6266 for the UK National Poisons Information Service directs the call
automatically to the relevant local centre. Individual centres can still be contacted directly on the following numbers:

Belfast 028 9024 0503

Birmingham 0121 507 5588 or 0121 507 5589

Cardiff 029 2070 9901
Edinburgh 0131 536 2300
London 020 7635 9191
Newcastle 0191 282 0300

Ireland National Poisons Information Centre, Dublin 018092566

Enquiries to Poisons Information Centres are usually answered initially by an information officer using TOXBASE and
other reference sources. Medical staff with specialist toxicology experience are available for advice about seriously

poisoned patients. The Poisons Information Centres can also advise about sources of supply of antidotes which are
needed only occasionally and also about laboratory analytical services which may be helpful in the management of

some patients.

Deliberate release of chemicals
Information and advice about chemicals which might be deliberately released by terrorists are also available on
TOXBASE (http.://www.spib.axl.co.uk).

P.176

Diagnosis of poisoning

The patient or relatives/friends may state what drugs or poison have been taken, but this information is not always
accurate. Self-poisoning is often an impulsive act whilst under the influence of alcohol: the patient may not know
which tablets he/she took. The amount involved is often unclear. Check any bottles or packets for the names and
quantities of drugs or poisons that were available. If a patient is unconscious or severely poisoned, look in hospital
notes for details of previous overdoses and find out from the GP what drugs had been prescribed. Record the time of
ingestion of the drug or poison. Examine the patient all over for signs of poisoning, injection marks or self-injury.
Exclude other diverse processes mimicking poisoning (eg head injury, meningitis).

Symptoms and signs which may suggest a particular poison

Coma with dilated pupils, divergent squint, tachycardia, &t'muscle tone, &t'reflexes and extensor plantars suggests
tricyclic antidepressant or orphenadrine poisoning (p188).

Coma with hypotension, respiratory depression and at“muscle tone suggests barbiturates, clomethiazole,
benzodiazepines with alcohol, or severe tricyclic antidepressant poisoning (p188).

Coma with pinpoint pupils and slow respiration is typical of opioid poisoning (give naloxone, p182).
Tinnitus, deafness, hyperventilation, sweating, nausea and tachycardia are typical of salicylate poisoning (p183).

Agitation, tremor, dilated pupils, tachycardia, suggest amphetamines, ecstasy, cocaine, sympathomimetics (p206),
tricyclic antidepressants (p188) or selective serotonin re-uptake inhibitors.

Assessment and monitoring

e Assess and record conscious level (GCS, p349)
e Observe frequently. If unconscious, check BMG and blood glucose.
e Monitor breathing: record respiratory rate

e Observe pulse oximeter (NB oximetry SaO5 is low in methaemoglobinaemia, misleadingly high in CO
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poisoningd€”see p202)
e Check ABG if patient is deeply unconscious or breathing abnormally

e Record and monitor ECG if patient is unconscious, has tachy- or bradycardia or has taken drugs/poisons with
risk of arrhythmias

e Record BP and TA®

Investigations in poisoned patients

The most useful investigations are paracetamol and salicylate levels, BMG, blood glucose, ABG and U&E. Measure
paracetamol levels if there is any possibility of paracetamol poisoning (this includes all unconscious patients). Record
the time of the sample on the bottle and in the notes. Many labs can measure salicylate, iron and lithium and also
check for paraquat if necessary. Comprehensive drug screening is rarely needed and is only available in a few
specialist centres (ask Poisons Information Service).

P.177
Poisons: supportive care

Protect the airway

In an unconscious patient use a cuffed ET tube if there is no gag reflex. If an oral or nasal airway are used, nurse in
the recovery position to minimize risk of aspiration should vomiting or regurgitation occur.

Monitor breathing and ventilate if necessary

Hypoxia and CO5 retention are common in deep coma.

Hypotension

This may result from relative hypovolaemia, arrhythmias and cardiodepressive effects of drugs. Treat according to the
cause. Elevate the foot of the trolley. If BP <90mmHg consider a plasma expander, such as gelatin 500mL (with CVP
monitoring if patient is elderly or has cardiac disease). Occasionally, inotropes such as dopamine (2-
S5micrograms/kg/min) or dobutamine (2.5-10micrograms/kg/min) are also needed, under expert guidance.

Cardiac arrhythmias

Generally rare in poisoned patients. The most likely drugs responsible are tricyclic antidepressants, AY-blockers,
chloral hydrate, digoxin, potassium, bronchodilators, verapamil and amphetamines. Look for and correct hypoxia,
respiratory depression, metabolic acidosis and electrolyte abnormalities. Anti-arrhythmic drugs are rarely needed:
consult a poisons expert first.

Convulsions

Dangerous because they cause hypoxia and acidosis and may precipitate cardiac arrest. Drugs responsible include
tricyclic antidepressants, mefenamic acid and theophylline. Check for and correct hypoxia and hypoglycaemia. Single
brief fits do not require anticonvulsant treatment, but if fits are repeated or prolonged give IV lorazepam 4mg (or PR
diazepam if venous access is difficult).

Hypothermia

May occur with any drug causing coma, especially barbiturates, clomethiazole and phenothiazines. Check rectal TA°
with a low-reading ther- mometer. Insulation and passive rewarming are usually adequate.

Hyperthermia (p260)

May occur with amphetamines, cocaine, ecstasy, MAOIs, sympathomimetics and theophylline. Convulsions and
rhabdomyolysis are common. Active cooling, chlorpromazine and possibly dantrolene are needed. Get expert help.

Blisters

Prolonged immobility (eg due to tricyclics and barbiturates) risks pressure areas. Treat blisters like minor burns.
Immobility may cause rhabdomyolysis (leading to renal failure), nerve palsies and compartment syndrome: if
suspected obtain urgent orthopaedic advice about measuring compartment pressures.

Urinary retention

Common in coma, especially after tricyclic poisoning. Suprapubic pressure often stimulates reflex bladder emptying.
Catheterization is sometimes needed to empty the bladder or to measure urine output.

P.178

Reducing absorption of poison
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Background information

If a poison has been swallowed it is logical to try to remove it and prevent absorption from the gut. Possible
measures include gastric lavage, induced emesis (eg with ipecacuanha), oral adsorbents (especially activated
charcoal) and whole-bowel irrigation. However, none of these can be recommended routinely. They may cause
significant morbidity and there is very little evidence that they improve the outcome of poisoning.

Gastric lavage

This does not empty the stomach of solids and may force gastric contents through the pylorus into the small bowel. It
may cause hypoxia, aspiration pneumonia and occasionally oesophageal perforation. Gastric lavage >1h after
overdose is ineffective in at“absorption of poisons. However, it may possibly be helpful for longer in patients in deep
coma, especially with tricyclic antidepressants or opioid drugs, which delay gastric emptying. No study has shown
that gastric lavage at“mortality from poisoning. It does not deter patients from further episodes of self-poisoning.

Practical advice on use of gastric lavage

Only consider this if the patient has taken a life-threatening amount of poison within the previous 1h oris deeply
unconscious because of poisoning. It must only be performed if there is a strong cough reflex or the airway is
protected by a cuffed tracheal tube. Do not use lavage for poisoning with corrosives (risk of perforation) or
petrol/paraffin compounds (risk of pneumonitis), except rarely in severe poisoning on specialist advice.

e Before starting gastric lavage, check that powerful suction is immediately available.
e Elevate the foot of the trolley and place the patient in the left lateral position.

e Give O, via nasal cannulae. Monitor ECG

e Lubricate large disposable stomach tube (36 or 40FG) and pass it through the mouth into the stomach: confirm
position by aspirating gastric contents or blowing air down the tube while listening over the stomach.

e Aspirate gastric contents and keep labelled sample for later analysis if necessary.

e Perform lavage by pouring 300mL aliquots of tepid tap water down the tube and siphoning it back, while
massaging over stomach to help dislodge tablet debris.

e Continue until the effluent is clear.
e Consider leaving activated charcoal (50g) in the stomach.

e While withdrawing the tube, occlude it between the fingers to prevent aspiration of fluid from the tube.

Salt and ipecacuanha-induced emesis

Never use either of these:

Ipecacuanha has been widely used, but several studies have shown that it does not dt“drug absorption. It
occasionally causes prolonged vomiting, drowsiness and aspiration pneumonia. There is now no indication for using
ipecac.

Salt solutions may cause fatal hypernatraemia and must never be used as an emetic.

P.179

Activated charcoal

Given within 1h, this dt“absorption of therapeutic doses of many drugs, but there is little evidence of clinical benefit
after overdosage. Charcoal at“half-life of some drugs (eg digoxin) which undergo entero-hepatic recycling. However,
charcoal is messy, unpleasant to take and often causes vomiting. Aspiration into the lungs can result in fatal

pneumonitis, but this is rare. Various formulations of activated charcoal are available. Actidose Aqua Advance”® is a

new product which is easier to use and less unpalatable than some of the other formulations. Carbomix[‘® may cause
severe constipation, especially if given in repeated doses. Do not give activated charcoal for substances which do not
bind to it. These include: iron, lithium, boric acid, cyanide, ethanol, ethylene glycol, methanol, organophosphates,
petroleum distillates and strong acids and alkalis. Charcoal is most likely to be useful for poisons which are toxic in
small quantities (eg tricyclic antidepressants and theophylline derivatives). If a dangerous overdose has been taken
in the previous 1h, give charcoal (PO or via an orogastric tube: adults 50g; children 25g). Charcoal may be effective
for >1h for sustained release formulations or drugs which delay gastric emptying (eg tricyclic antidepressants and
opioids). Obtain expert advice before giving charcoal in repeated doses, which are only helpful in life-threatening
poisoning with a few drugs (eg carbemazepine, dapsone, digoxin, phenobarbitone, quinine, theophylline and
possibly salicylate, and a few other drugs rarely taken in overdose).

Whole-bowel irrigation

The aim of this is to empty the bowel rapidly of solid contents by giving fluid down an NG tube until the rectal effluent
becomes clear. The value of whole-bowel irrigation in poisoning is uncertain, but it may be useful for sustained-
release drug formulations or for poisons such as iron or lithium which are not absorbed by activated charcoal. It has
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also been used to remove packets of cocaine from bodypackers and button batteries from children. Whole-bowel
irrigation should be achieved with bowel cleansing solutions of polyethylene glycol and electrolytes (eg KIeanPrepA

®), rather than with normal saline, which may cause fluid overload and hypokalaemia. Nausea, vomiting, abdominal
pain and electrolyte disturbances may occur.

Whole-bowel irrigation is rarely neededa€”only use it on expert advice. Use bowel cleansing solution (eg KIean-PrepA

®) at 2L/h in adults (500mL/h in small children) for 2h, or occasionally for longer. Activated charcoal may be given by
NG tube, if appropriate, before whole-bowel irrigation is started. Continue this irrigation until the rectal effluent is
clear. Monitor U&E and renal function.
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Antidotes for poisons

The provision of supportive care is essential in all patients. Antidotes are available for only a few drugs and poisons
and are not always necessary. More information is available from reference books, TOXBASE and Poisons Information
Centres (p175).

Poison Antidote Notes
AY-blockers Glucagon, atropine p192
Carbon monoxide 0, p202
Cyanide Sodium nitrite, sodium thiosulphate, dicobalt edetate p201
Digoxin Digibind4€ p193
Ethylene glycol Ethanol, fomepizole@€ p197
Iron salts Desferrioxamine p195
Methanol Ethanol, fomepizole@€ p196
Opioids Naloxone p182
Organophosphates Atropine, pralidoxime“ p200
Paracetamol N-acetylcysteine, methionine p184
Sulphonylureas Glucose, octreotide p191
Warfarin Vitamin K, clotting factors, FFP
Adder bites Zagreb antivenom p402
Foreign snakes Antivenoms®€ Specialist advice

Antidotes are also available for arsenic, lead, mercury, thallium and other metals: specialist advice is essential.

Some antidotes (markedé€ ) are very rarely needed: get expert advice about when and how to use these antidotes
and where to obtain them.

Note that although frequently referred to as an a€~antidotea€™, flumazenil is not licensed for benzodiazepine
poisoning. Flumazenil is useful in reversing the sedative effects of benzodiazepines in anaesthetic and diagnostic
procedures. Considerable problems may result when it is used following suspected benzodiazepine overdose (see
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p190).

Increasing elimination of poisons

The vast majority of poisoned patients recover with supportive care, plus appropriate antidotes if necessary. Active
removal of absorbed poison is only needed in special circumstances. Alkalinization of the urine is useful in salicylate
poisoning (p183), but forced alkaline diuresis is no longer recommended. Haemodialysis is occasionally helpful for
severe poisoning with salicylates, ethylene glycol, methanol, lithium, phenobarbitone and chlorates. Haemoperfusion
is rarely needed, but might be helpful in severe poisoning with barbiturates, chloral hydrate or theophylline:
specialist advice is essential.

P.181

Admission and psychiatric assessment after poisoning

Adults

Patients who are seriously poisoned need admission to a medical ward, or if appropriate, to ITU. However, most
patients who take overdoses suffer no serious ill effects and may be treated satisfactorily on an A&E observation
ward or may be admitted to a medical ward, depending on local policies. Even if there is no risk of toxicity, admission
overnight is often helpful since it provides a &€~ cooling offa€™ period for the patient to get away from the situation
that precipitated the overdose. This should allow a more rational appraisal of the problems and may at“risk of
further self-poisoning.

The causes of every episode of self-poisoning and self-injury must be considered. A patient who seems suicidal must
be observed carefully in A&E and on the ward, because of the risk of further self-harm.

Children with poisoning

Serious poisoning is uncommon in children. Often a child appears well, but has possibly taken a toxic compound,
although the quantity is usually unknown. Admit such children to a paediatric ward for observation: they can often be
discharged after a few hours if no toxic effects occur. A child may be discharged home directly from A&E if the
substance taken is known to be non-toxic. The health visitor may usefully visit the home to advise about poisoning
prevention.

In children >6yrs consider the possibility of deliberate self-poisoning and the need for assessment by a child
psychiatrist.

P.182

Opioid poisoning

The opioids include morphine, diamorphine (heroin), pethidine, codeine, dihydrocodeine, dextropropoxyphene,
buprenorphine, nalbuphine, methadone, diphenoxylate, loperamide and related drugs. These are used as analgesics
(sometimes in combination with paracetamol, as in co-dydramol and co-proxamol), and also as cough suppressants
and anti-diarrhoeal agents. Acute opioid poisoning often occurs in addicts, who may have venepuncture marks and
thrombosed veins (and a high risk of HIV and hepatitis infection).

Clinical features

Opioid poisoning causes coma, pinpoint pupils, &t“respiratory rate and sometimes cyanosis, apnoea, convulsions and
hypotension. Hypertension may occur in pentazocine poisoning. Non-cardiogenic pulmonary oedema may result from
4€"main-lininga€™ heroin or other opioids.

Respiratory depression may cause death within 1hr of an opioid overdosage. However, delayed respiratory depression
can occur in poisoning with co-phenotrope (diphenoxylate and atropine), in which the opioid effects usually
predominate over atropine toxicity. Delayed toxicity may occur with slow-release formulations of drugs and also with
methadone which has a very long duration of action.

Treatment

Clear and maintain the airway. If breathing appears inadequate ventilate with a bag and mask or tracheal tube.
Naloxone is the specific antagonist for opioids and reverses coma and respiratory depression if given in sufficient
dosage. It is only partially effective against buprenorphine. Naloxone may be used as a therapeutic trial in suspected
opioid poisoning: record the coma level, pupil size and respiratory rate and check for any response. The initial dose of
naloxone for adults is 0.8-2mg IV, with repeated doses of 0.8-2mg IV at 2-3min intervals if necessary. For children,
give 10micrograms/kg initially, repeated as necessary. If venous access is not available give naloxone IM.

Naloxone has a short duration of action: coma and respiratory depression often recur. Careful observation is
essential. Further naloxone is usually needed and may be given IM or by IV infusion, the dose adjusted depending
on the response (occasionally as much as 75mg in 24h). Observation is needed for at least 6hrs after the last dose
of naloxone. Dissuade or prevent patients at risk of respiratory depression from leaving hospital: rather than
reversing an opioid fully it may be preferable to keep a patient sedated but safe by constant observation and
titration of naloxone dosage. A patient who insists on leaving earlier could be given a dose of naloxone IM, but may
still be at risk of developing fatal respiratory depression.
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In opioid addicts naloxone may precipitate a withdrawal syndrome with abdominal cramps, nausea and diarrhoea, but
these usually settle within 2hrs. Ventricular tachyarrhythmias occur occasionally.

Consider activated charcoal (p179) if a sustained release opioid formulation has been taken.

P.183
Salicylate poisoning
Standard aspirin tablets contain 300mg acetylsalicylic acid. Ingestion of 150mg/kg body weight usually produces mild
toxicity; 500mg/kg will cause severe and possibly fatal poisoning. Poisoning can result from absorption of salicylate
ointment through the skin.
Clinical features
Commonly vomiting, tinnitus, deafness, sweating, vasodilatation, hyper-ventilation and dehydration. Hypokalaemia
may occur.
Severe poisoning may produce confusion, coma and convulsions.
Children are particularly prone to develop hyperpyrexia and hypoglycaemia.
Rare features include non-cardiogenic pulmonary oedema, cerebral oedema and renal failure.
Metabolic and acid-base disturbances
These may be complex: adults usually have a mixed metabolic acidosis and respiratory alkalosis, but the respiratory
effects predominate. In small children and a few adults, acidosis predominates and is often associated with confusion
orcoma.
Management
Gastric lavage if an adult has ingested >4.5 g (15 standard tablets) in the previous 1hr. After ingestion of >4.5 g (or
2g in a child) give 509 activated charcoal (25g in a child) to at“absorption and &t'elimination of salicylate. Measure
plasma salicylate concentration (and repeat after a few hrs if further symptoms occur, since salicylate level may at'
due to continuing absorption). Check U&E, glucose and ABG if there are CNS features or signs of severe poisoning. A
second dose of activated charcoal may be useful if the plasma salicylate increases, suggesting delayed gastic
emptying, or if enteric coated tablets have been taken.
Mild poisoning
Children with plasma salicylate <350mg/litre (2.5mmol/L) and adults with <450mg/L (3.3mmol/litre) usually need only
at'oral fluids.
Moderate poisoning
Children with salicylate >350mg/L and adults with >450mg/L need 1V fluids to correct dehydration and at'elimination
of salicylate: sodium bicarbonate 1.26% (adults 500mL hrly for 3h) corrects any metabolic acidosis and alkalinises the
urine (which is much more effective than a massive diuresis in at'salicylate excretion). Urine pH should be >7.5,
ideally 8.0-8.5. Repeat salicylate level, check U&E and add K as necessary.
Severe poisoning
CNS features, acidosis or salicylate >700mg/L (5.1mmol/L) are associated with significant mortality. Get expert advice
(p175) and consider urgent referral for haemodialysis. Correct acidosis and give repeated activated charcoal via NG
tube. In life-threatening poisoning with coma and extreme hyperventilation: paralysis and IPPV may help while
haemodialysis removes salicylate and corrects the electrolyte disturbances. Give additional glucose IV, since brain
glucose levels may be low despite normal blood glucose concentrations. Do not use forced diuresis: not only is it
ineffective, but it may cause pulmonary oedema.

P.184

Paracetamol poisoning 1

Paracetamol (4€~acetaminophend€™ in USA) may cause severe liver damage if 12g (24 tablets) or >150mg
paracetamol/kg body weight are taken. A metabolite of paracetamol binds glutathione in the liver and causes hepatic
necrosis when stores of glutathione are exhausted. Renal tubular necrosis may also occur, usually in association with
liver damage. Alcoholics and patients on drugs which induce hepatic enzymes are at greater risk of toxicity, because
of &t'production of the toxic metabolite of paracetamol. Patients with malnutrition may have at“glutathione stores
and be more susceptible to paracetamol toxicity.

Clinical features

Nausea, vomiting and abdominal discomfort are common within a few hrs. In untreated patients developing liver
damage, vomiting continues beyond 12h and there is pain and tenderness over the liver (from 24h), jaundice (at 2-
4days) and sometimes coma from hypoglycaemia (at 1-3days) and hepatic encephalopathy (from 3-5days). Loin pain,
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haematuria and proteinuria suggest incipient renal failure. Hepatic failure causes hyperventilation from metabolic
acidosis and bleeding from coagulation abnormalities. In fatal cases there is often cerebral oedema, septicaemia and
DIC. However, many patients survive severe liver damage and recover completely.

LFTs are normal until at least 18h after the overdose. The most sensitive lab evidence of liver damage is often a
prolonged INR (from 24h after overdose). Liver enzymes (ALT and AST) may reach >10,000 units/L at 3-4days.
Bilirubin rises more slowly (max at 3%o "5 days).

Paracetamol antidotes

N-acetylcysteine (NAC, é€~ParvoIexé€‘MA®) is given by IV infusion in 5% dextrose. Initial dose is 150mg NAC/kg body
weight in 200mL dextrose over 15mins, then 50mg/kg in 500mL over 4h, then 100mg/kg in 1000mL over 16h.

NAC occasionally causes side effects: erythema and urticaria localised to the area of the infusion site or more
generalized rashes, itching, nausea, angioedema, bronchospasm and rarely hypotension or hypertension. Side
effects usually occur in the first hour of treatment and appear to be dose related. If they occur, stop the infusion and
give an antihistamine (eg chlorphenamine 10mg IV over 1min). When the symptoms have settled, NAC can usually be
resumed at the lowest infusion rate (100mg/kg body weight over 16h).

Methionine is given orally as capsules or tablets, 2.5g every 4h to a total of 10g. Methionine has no significant
adverse effects. It is less effective than NAC in patients who are vomiting or who present >8h after ingestion.
Methionine may be ineffective in patients treated with activated charcoal.

Interference with blood glucose analysis

High concentrations of paracetamol can affect some lab methods for measuring glucose and cause apparent
hyperglycaemia when the blood glucose is normal.

Management of paracetamol poisoning

The time interval since ingestion is crucial in interpreting paracetamol concentrations and assessing the need for
specific treatment. Record the time of ingestion as accurately as possible. When taking blood for paracetamol levels
record the precise time in the notes and on the blood bottles and forms. Start treatment if there is doubt about the
time of ingestion or if tablets have been taken at different times. If in doubt treat immediately.

Treatment with N-acetylcysteine (NAC) or methionine within 8h of an overdose is very effective in preventing liver and
renal damage. Later treatment is less effective, but still worthwhile.

P.185
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Paracetamol poisoning 2
Patients who present late are more likely to be severely poisoned than those who present soon after ingestion. The
treatment graph below may be unreliable at >15h, because of insufficient data on untreated patients.

Management within 4h of ingestion

In an adult, consider activated charcoal (509g) if >12g paracetamol has been taken in the previous 1hr. Take blood at
4h from ingestion and use graph (below) to assess risk of liver damage: for most patients use line A; for high risk
patients (alcoholics, those on anticonvulsants, rifampicin) use line B. If the result is above the relevant line, give IV N-
acetylcysteine (NAC) or oral methionine (for doses see p184).

Management at 4-8h from ingestion

Measure paracetamol and use the graph to assess risk of liver damage: for most patients use line A, for high risk
patients use line B. If above relevant line or only just below it, give IV NAC or oral methionine (for doses see p184).
Treatment is most effective if started before 8h: start it at once if paracetamol level is not available by this time and
>150mg/kg has been taken. Patients treated with NAC or methionine within 8h of an overdose should be medically fit
for discharge at the end of the treatment course.

Management at 8-15h from ingestion

Urgent action is needed: start treatment with IV NAC immediately if >150mg/kg or 12g paracetamol have been
taken. Measure plasma paracetamol and use the graph to assess the risk of liver damage: for most patients use line
A; for high risk patients (alcoholics, anticonvulsants, rifampicin) use line B. If the paracetamol level is below the
appropriate line and patient is asymptomatic stop NAC treatment. Continue NAC if level is above the relevant line, if
there is doubt about the time of ingestion or if the patient has nausea or vomiting. At the end of NAC treatment
check INR and plasma creatinine: if these are normal and the patient asymptomatic he/she is medically fit for
discharge.

Management at 15-24h from ingestion

Urgent action is needed: give IV NAC immediately if >150 mg/kg or >12g paracetamol have been taken. Measure
plasma paracetamol, creatinine and INR. If at 24h after ingestion a patient is asymptomatic, with normal INR, normal
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creatinine and plasma paracetamol <10mg/L he/she may be discharged. Other patients need continuing monitoring
and possibly further treatment with NAC.

Management at >24h from ingestion

Measure paracetamol, LFTs, U&E, creatinine, INR and ABG. Start treatment with IV NAC if >150mg/kg or 12g
paracetamol have been taken, investigations are abnormal or patient is symptomatic. Seek expert advice.

Children

Serious paracetamol poisoning is uncommon in children. Young children metabolize paracetamol differently from
adults and have a at“risk of hepatotoxicity. However, use the same treatment guidelines as for adults, but with
smaller volumes of fluid for IV infusion of NAC.

Paracetamol poisoning in pregnancy

Follow the same treatment as for non-pregnant patients. NAC and methionine do not seem to carry any risk to the
foetus and may protect the foetal liver from damage. Paracetamol overdosage does not appear to cause teratogenic
effects.

P.187
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Normal treatment line A.

High risk treatment line B (for alcoholics, malnourished patients, patients with HIV and patients on anticonvulsants,
St John's wort or rifampicin).
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Note

If in doubt about the time of the overdose, or if the plasma paracetamol is only just below the relevant treatment
line, it is best to start treatment as soon as possible.

NB Before using the paracetamol treatment graph check whether the lab reports paracetamol levels in mg/L or
mmol/L.

P.188

Tricyclic antidepressant poisoning

Anticholinergic poisoning is most often caused by overdosage of tricyclic antidepressants such as amitriptyline,
imipramine or dothiepin, but may result from other drugs (eg procyclidine and atropined€”the latter is also present in
Atropa belladonna, a€~deadly nightshadea€™).

Clinical features

Common features are tachycardia, dry skin, dry mouth, dilated pupils, urinary retention, ataxia, jerky limb movements
and drowsiness leading to coma. Unconscious patients often have a divergent squint, at'muscle tone and reflexes,
myoclonus and extensor plantar responses. The pupils may be dilated and unreactive. In deep coma there may be
muscle flaccidity with no detectable reflexes and respiratory depression requiring IPPV. Convulsions occur in
4%o0"10% of unconscious patients and may precipitate cardiac arrest. Patients recovering from coma often suffer
delirium and hallucinations and have jerky limb movements and severe dysarthria.

ECG changes

Sinus tachycardia is usual, but as the severity of poisoningat* the PR interval and QRS duration at'. These changes
may help confirm the clinical diagnosis of tricyclic poisoning in an unconscious patient. The P wave may be
superimposed on the preceding T wave, giving the appearance of VT when the rhythm is actually sinus tachycardia
with prolonged conduction. In very severe poisoning, ventricular arrhythmias and bradycardia may occur, especially in
patients who are hypoxic. Death may result from cardio-respiratory depression and acidosis.

Management

e Clear airway, intubate if necessary, maintain ventilation and give supportive treatment/nursing care.
e Observe continuously, in view of the potential for rapid deterioration.
e Monitor ECG and check ABG in unconscious or post-ictal patients.

e Give activated charcoal by mouth or gastric tube if more than 4mg/kg has been taken within 1hr and the
airway is safe or can be protected. Consider further doses of charcoal if a sustained release drug has been
taken. Single brief fits do not need anticonvulsant treatment, but give lorazepam or diazepam 1V if fits are
frequent or prolonged.

e Most cardiac arrhythmias occur in unconscious patients within a few hrs of overdose. Arrhythmias are best
treated by correction of hypoxia and acidosis. 8.4% sodium bicarbonate (adult: 50-100mL; child: 1mL/kg) may
produce a dramatic improvement in cardiac rhythm and output (apparently by altering protein binding and at"
active free tricyclic drug). Further doses of bicarbonate may be needed, depending upon the clinical response
and the ECG.

e Avoid antiarrhythmic drugs. If arrhythmias are unresponsive to bicarbonate, discuss with a poisons specialist
(p175).

e Correct hypotension by elevating the foot of the trolley and giving IV fluids. Glucagon 1mg IV (repeated if
necessary) may help in severe hypotension. Dopamine (2-10micrograms/kg) is occasionally indicated for
unresponsive hypotension on specialist advice.

e Do not use physostigmine or flumazenil (p190), which may precipitate fits.

e Unconscious patients usually improve over 12h and regain consciousness within 36h. Delirium and
hallucinations may persist for 2-3days and require sedation with diazepam in large doses (often 20-30mg PO
every 2h initially).

P.189

122/ 460



\Z

Il aVL Vl
.

YWY ;
I aVg Vs

X

1am 4am 9.30 am
e |

oichg Serial ECG rhythm strips in amitriptyline poisoning

o ey
1 second

ECG trace in very severe tricyclic antidepressant poisoning

Figure. ECG changes in tricyclic antidepressant poisoning

Benzodiazepine poisoning

Benzodiazepine drugs (eg diazepam, nitrazepam and temazepam), rarely cause serious poisoning when taken alone
in overdosage. However, they potentiate the effects of other CNS depressants such as alcohol, tricyclic
antidepressants and barbiturates.

Clinical features

Drowsiness, dizziness, ataxia, dysarthria. Rarely, coma, respiratory depression, mild hypotension. Fatal poisoning is
unusual, but may occur from respiratory depression in elderly patients and those with COPD.

Management

Clear the airway and maintain ventilation if necessary. Provide supportive care. Gastric lavage and activated charcoal
are not indicated if only a benzodiazepine has been taken.

Many benzodiazepines have long-acting metabolites which may affect driving and other motor skills for several days
or even wks after an overdose: give appropriate warnings about this.

Flumazenil is a specific benzodiazepine antagonist, but is not officially approved in the UK for treating overdosage. It
reverses the effects of benzodiazepines within 1 min, but has a short duration of action (<1h)a€”as a result, toxic
effects often recur. Flumazenil can cause convulsions and cardiac arrhythmias and may precipitate a withdrawal
syndrome in patients dependent on benzodiazepines. It is particularly dangerous in patients with combined

P.190

123/ 460



benzodiazepine and tricyclic antidepressant poisoning, in whom it may cause convulsions and cardiac arrest.
Flumazenil may occasionally be used by experts managing very severe benzodiazepine poisoning, but there is no
place for its use by the non-specialist.

Clomethiazole poisoning

Clomethiazole (HeminevrinA®) overdosage may cause coma, respiratory depression, at“muscle tone, hypotension
and hypothermia. Excessive salivation and a characteristic smell of clomethiazole on the breath are often noticeable.
Treat supportively. IPPV may be necessary.

Phenothiazine poisoning

The phenothiazines (eg chlorpromazine), butyrophenones (eg haloperidol) and related drugs are used as
antipsychotic drugs and antiemetics. In overdosage they may cause drowsiness, coma, hypotension and
hypothermia. Deep coma and respiratory depression are uncommon. Some conscious patients suffer dystonic
reactions with oculogyric crises and muscle spasms causing torticollis or opisthotonus. Convulsions may occur. ECG
changes of prolonged PR, QRS and ST intervals and arrhythmias are seen particularly with thioridazine poisoning.

Treat supportively. Activated charcoal may be helpful. If cardiac arrhythmias occur, correct hypoxia, acidosis and
electrolyte abnormalities before giving any antiarrhythmic drug. Treat dystonic reactions with procyclidine (5mg IV or
5-10mg IM) or benztropine mesylate (1-2mg IV or IM), repeated if symptoms recur.

P.191

Barbiturate poisoning

Now uncommon, except in drug addicts. Overdosage with phenobarbitone is seen occasionally. Barbiturate poisoning
may cause coma, respiratory depression, hypotension and hypothermia. There are no specific neurological signs. Skin
blisters and rhabdomyolysis may result from prolonged immobility. Treat supportively, with IPPV if necessary.
Repeated doses of activated charcoal may help to remove barbiturates. Very rarely, charcoal haemoperfusion is
indicated in some patients with deep and prolonged coma and respiratory complications.

Lithium poisoning

Clinical features

Often due to therapeutic overdosage or drug interactions (eg with diuretics or NSAIDs) rather than deliberate self-
harm. Symptoms may start up to 24hrs after an overdose, especially with slow-release tablets. Nausea, vomiting and
diarrhoea are followed by tremor, ataxia, confusion, at*'muscle tone and clonus. In severe cases there may be
convulsions, coma and renal failure. Lithium-induced nephrogenic diabetes insipidus may complicate treatment.

Investigations

Measure U&E and lithium (plain tube, not lithium heparin!). Therapeutic lithium levels are <1.2 mmol/L. Toxic effects
are often seen at >1.5mmol/L. Soon after a large overdose, higher levels may occur with little clinical effects, before
lithium is distributed to tissues.

Management

Activated charcoal does not absorb lithium. Gastric lavage is indicated within 1hr of a single large overdose, except
for slow-release tablets, which are too large to pass up a gastric tube. Whole-bowel irrigation (p179) may be
considered for slow-release tablets: discuss this with a poisons specialist (p175). Observe all patients for at least
24hrs. Encourage oral fluids in conscious patients. Use standard supportive measures and control convulsions with
diazepam. Forced diuresis is contraindicated. Haemodialysis is the best treatment in severe poisoning, but often has
to be repeated because of rebound of lithium from tissue stores.

Sulphonylurea poisoning
Sulphonylurea drugs are used to treat non-insulin-dependent diabetes. Accidental or deliberate overdosage causes
hypoglycaemia, which may recur over several days after long-acting drugs such as chlorpropamide or glibenclamide.

Check blood glucose and U&E. Correct hypoglycaemia with oral or IV glucose (p147). Observe for at least 24h (72h
for long-acting drugs) and check BMG hourly. To prevent recurrent hypoglycaemia give 10% dextrose IV infusion; in
severe cases 20% dextrose may be needed, via central line because of venous irritation. Hypokalaemia may occur.
Check U&E and add potassium as needed. In severe poisoning get expert advice (p175) and consider octreotide
which blocks pancreatic insulin release (unlicensed indication): initial dose for adults 50 micrograms SC or IV.

P.192
Beta-blocker poisoning

Clinical features
Overdosage with AY-adrenoceptor blocking drugs (propranolol, oxprenolol, atenolol, labetolol, sotalol) may cause
rapid and severe toxicity with hypotension and cardiogenic shock. There is usually a sinus bradycardia, but
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sometimes the heart rate remains normal. Coma, convulsions and cardiac arrest may occur. ECG changes include
marked QRS prolongation and ST and T wave abnormalities. Sotalol can cause a prolonged QTc and VT, sometimes
with torsades de pointes. Propranolol may cause bronchospasm in asthmatics and hypoglycaemia in children.

Management

Monitor ECG, heart rate and BP. Obtain reliable venous access. Check U&E and blood glucose. Consider activated
charcoal (p179). Bradycardia and hypotension may respond to atropine (1-2mg for adult; 0.02mg/kg for child), but
this is often ineffective.

Glucagon is the best treatment for severe cardiotoxicity and seems to work by activating myocardial adenylcyclase in
a way not blocked by AY-blockade. Glucagon 5-10mg IV (50-150micrograms/kg for child) usually produces a dramatic
improvement in pulse and BP, with return of cardiac output and consciousness. Glucagon may cause sudden vomiting,
which must be expected and the patient positioned appropriately. In severe poisoning, the benefits of glucagon may
be transient and further doses or an infusion are needed (4mg/h, reducing gradually). Some patients need a total of
50mg of glucagon. If glucagon is not available or is ineffective, use isoprenaline (5-10micrograms/min) or dobutamine
(2.5-10micrograms/kg/min), increasing the dose as necessary, depending upon the response. Discuss with Poisons
Information Service (p175) in severe poisoning. Cardiac pacing may be needed for bradycardia but is not always
effective. Occasionally, circulatory support has to be provided by prolonged cardiac massage, an intra-aortic balloon
pump or extracorporeal cardiac bypass while supplies of glucagon are obtained or the AY-blocker is metabolized.

Calcium antagonist poisoning

Clinical features

Poisoning with verapamil, nifedipine, diltiazem or other calcium-channel blockers is rare, but may be fatal. Nausea,
vomiting, dizziness and confusion may occur. Bradycardia and AV block may lead to AV dissociation, with hypotension
and cardiac arrest (especially in patients taking AY-adrenergic blockers). Metabolic acidosis, hyperkalaemia and
hyperglycaemia may occur.

Management

Provide supportive treatment. Monitor ECG and BP. Obtain venous access. Give activated charcoal. Check U&E,
glucose, calcium. Give atropine (1-2mg, child 0.02mg/kg) for symptomatic bradycardia. Get expert help. Pacing may be
needed. Calcium gluconate (10-20mL of 10% slowly IV, observing ECG) may reverse prolonged intra-cardiac
conduction. Glucagon may help, as in AY-blocker poisoning (see above). Inotropic support with dobutamine or
epinephrine (adrenaline) may be needed to maintain cardiac output.
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ACE inhibitor poisoning

Overdosage with angiotensin converting enzyme (ACE) inhibitors (eg captopril, enalapril, lisinopril) may cause
drowsiness, hypotension, hyperkalaemia and rarely, renal failure. Monitor BP and ECG. Give IV saline if BP low. Check
U&E. Consider activated charcoal (p179).

Digoxin poisoning
Toxicity from the therapeutic use of digoxin is relatively common. Acute poisoning is rare, but may be fatal. Similar
effects occur with digitoxin and very rarely with plants containing cardiac glycosides (foxglove, oleander and yew).

Clinical features

Nausea, vomiting, malaise, delirium, xanthopsia (yellow flashes or discolouration of vision). Acute poisoning usually
causes bradycardia with PR and QRS prolongation. There may be AV block, AV dissociation and escape rhythms,
sometimes with ventricular ectopics or VT. Hyperkalaemia occurs and in severe cases metabolic acidosis due to
hypotension and &t“tissue perfusion.

Management

Provide supportive treatment. Monitor ECG and BP. Obtain venous access. Consider repeated activated charcoal to
at“absorption and prevent entero-hepatic recycling of digoxin (p179). Measure U&E, plasma digoxin and ABG in
severe poisoning. Patients who are severely poisoned require expert attention. Correct metabolic acidosis with
sodium bicarbonate. Treat hyperkalaemia >6mmol/L (p158). Bradycardia and AV block often respond to atropine IV
total 1-2mg (child 0.02mg/kg). Cardiac pacing is not always effective and a high voltage is often needed for capture.

VT may respond to lidocaine or a AY-blocker. Severe poisoning is best treated with digoxin antibodies (DigibindA®),
which rapidly correct arrhythmias and hyperkalaemia. Digibind is expensive and rarely needed, so is not stocked in
many hospitals: Poisons Information Services (p175) can advise about emergency supplies and the dose required for
the patient's body weight and plasma digoxin concentration or the quantity taken.

P.194

Theophylline poisoning

Theophylline and aminophylline can cause fatal poisoning. Many preparations are slow-release and may not produce

125/ 460



serious toxicity until 12-24h after ingestion. Careful observation is essential.

Features

Nausea, vomiting (often severe and not helped by anti-emetics), abdominal pain, haematemesis, restlessness,
at'muscle tone, at'reflexes, headache, convulsions. Coma, hyperventilation, hyperpyrexia and rhabdomyolysis may
occur. Sinus tachycardia may be followed by supraventricular and ventricular arrhythmias and VF. BP may initiallyat*,
but later at" in severe poisoning.

Complex metabolic disturbances include a respiratory alkalosis followed by metabolic acidosis, hyperglycaemia and
severe hypokalaemia.

Management

e Treat supportively.
e Monitor ECG, heart rate and BP.

e Obtain venous access and measure U&E, glucose, ABG, plasma theophylline (repeated after a few hrs). Repeat
K* hrly if patient is symptomatic, since early correction of hypokalaemia may prevent dangerous arrhythmias.
Correct hypokalaemia with Kt (large amounts may be needed).

e Perform gastric lavage if <1h since ingestion. Give repeated activated charcoal (p179), by NG tube if necessary.

e Intractable vomiting may respond to ondansetron (8mg slowly IV in adult).

e GI bleeding may require transfusion and ranitidine (but not cimetidine, which slows metabolism of
theophylline).

e Tachycardia with an adequate cardiac output should be observed, but not treated. Non-selective AY-blockers
(eg propranolol) may help severe tachyarrhythmias and hypokalaemia, but cause bronchospasm in asthmatics.
Lidocaine and mexiletine may precipitate fits, so disopyramide is preferable for ventricular arrhythmias.

e Control convulsions with diazepam. Paralyse, intubate and provide IPPV if the airway is at risk from coma, fits
and vomiting.

e Charcoal haemoperfusion may be needed in severe poisoning, especially if oral or NG activated charcoal is
impracticable because of vomiting. Serious hyperkalaemia may occur during recovery from theophylline
poisoning if large amounts of potassium were given earlier.

Salbutamol poisoning
Poisoning with »&Vz-agonists (eg salbutamol, terbutaline) may cause vomiting, agitation, tremor, tachycardia,

palpitations, hypokalaemia and hypertension. Rarely, there may be hallucinations, hyperglycaemia, ventricular
tachyarrhythmias, myocardial ischaemia and convulsions.

Treat supportively:

e correct hypokalaemia by infusion of K*
e monitor ECG and BP
e activated charcoal may &t“drug absorption

e do not treat tachycardia if there is an adequate cardiac output. Propranolol may help severe tachyarrhythmias
and hypokalaemia, but can precipitate bronchospasm in asthmatics.
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Iron poisoning
Small children often eat iron tablets, many of which resemble sweets. Serious poisoning is uncommon, but fatalities

occur. Note that iron is present in some weed/seed preparations.

Different preparations contain the equivalent of 35-110mg of elemental iron per tablet, sometimes in slow-release
form.

Serious toxicity is unlikely unless >60mg elemental iron/kg body weight has been taken. The estimated lethal dose is
ap;150-300mg/kg.

Features

In the first few hours after ingestion nausea, vomiting, diarrhoea and abdominal pain are common. Vomit and stools
are often grey or black and may contain blood. &t'blood sugar and at'WCC occur. Most patients do not develop
further features.

In severe poisoning, early effects include haematemesis, drowsiness, convulsions, coma, metabolic acidosis and
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shock.

Early symptoms settle after 6-12h, but a few patients then deteriorate 24-48h after ingestion, with shock,
hypoglycaemia, jaundice, metabolic acidosis, hepatic encephalopathy, renal failure and occasionally bowel infarction.
Survivors may develop gastric strictures or pyloric obstruction 2-5wks after the overdose.

Management

e check serum iron, FBC, glucose, and also ABG in severe poisoning.

e perform gastric lavage if >20mg elemental iron/kg body weight has been taken in the previous 1h. Do not give
charcoal, which does not absorb iron. Iron tablets are radio-opaque and can be counted on a plain abdominal
X-ray film. Whole-bowel irrigation (p179) may be useful if many tablets remain in the gut, especially with slow-
release formulations.

e use supportive measures if required.

e obtain expert advice in serious poisoning. Coma and shock indicate severe poisoning needing immediate
treatment with desferrioxamine by IV infusion (15mg/kg/hr, max 80mg/kg in 24h). Desferrioxamine should also
be given if the serum iron exceeds the expected total iron binding capacity (about 54-75micromol/L):
measurement of total iron binding capacity may give misleading results after iron poisoning. Desferrioxamine
causes hypotension if infused too rapidly and can produce rashes and, rarely, anaphylaxis, pulmonary oedema
or ARDS. The iron-desferrioxamine complex makes the urine orange or red, which confirms that free iron has
been bound and that desferrioxamine was required. at“desferrioxamine dosage when there is clinical
improvement and serum iron is less than the expected total iron binding capacity.

e patients who have developed no symptoms by 6h after a suspected iron overdose have probably not ingested
toxic amounts and may be discharged.

e pregnancy does not alter the treatment needed for iron poisoning: use desferrioxamine if indicated.
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Ethanol poisoning

Features

Overdosage of ethanol (ethyl alcohol or 8€~alcohola€™) is very common. Alcohol potentiates the CNS depressant
effects of many drugs. It initially causes disinhibition and later ataxia, dizziness, dysarthria and drowsiness.

In severe poisoning, there may be coma with respiratory depression, hypotension, hypothermia and a metabolic
acidosis. Hypoglycaemia is a particular problem in children and may occur after some hrs. Death may result from
respiratory failure or aspiration of vomit.

For an adult, the fatal dose of ethanol alone is d%o"~300-500mL absolute alcohol: whisky and gin usually contain 40-
50% ethanol.

Do not assume that at“GCS is solely due to alcohol until other causes have been excluded.

Rarely, alcohol intoxication causes lactic acidosis (especially in patients with liver disease or taking biguanide
hypoglycaemic drugs) or ketoacidosis (due to dehydration and hypoglycaemia in alcoholics)a€”see p595.

Treatment

e maintain a clear airway and adequate ventilation.

e check blood glucose every 1-2h in severe poisoning.

e emergency measurement of blood ethanol is rarely helpful.

e correct hypoglycaemia with glucose, not with glucagon.

e look for signs of injury, especially head injury.

e gastric lavage and activated charcoal are ineffective in ethanol intoxication.

e do not give fructose.

Methanol poisoning
Methanol is used as a solvent and in antifreeze. Ingestion of >60mL of methanol (in adults) may cause fatal

poisoning, the toxic effects being due to the metabolites formaldehyde and formic acid.

Methylated spirits is a mixture of ethanol and water with only %o " 5% methanol: toxicity is almost entirely due to
ethanol.

127 / 460



Clinical features

Methanol initially causes only mild transient drowsiness. Serious toxicity develops after a latent period of 8-36h with
vomiting, abdominal pain, headache, dizziness, blurring of vision and drowsiness leading to coma. There is a severe
metabolic acidosis, hyperglycaemia and &t'serum amylase. Survivors may be blind due to optic nerve damage and
develop Parkinsonian problems.

Management

e provide gastric lavage if <1h since ingestion. Do not give charcoal.
e measure ABG, U&E, blood glucose and plasma methanol.

e correct metabolic acidosis to keep arterial pH>7.2&€"large amounts of bicarbonate may be needed and
hypernatraemia may occur.

e give ethanol orally as whisky, gin or vodka (adult 125-150mL; child 2mL/kg) and then IVI (dose as for ethylene
glycol).

e consider fomepizole (as used in ethylene glycol poisoning): discuss with Poisons Information Centre (p175).
e give folinic acid (30mg IV, every 6h).

e in severe poisoning: refer to ITU for haemodialysis and possibly IPPV.

P.197
Ethylene glycol poisoning
Ethylene glycol is used mainly as antifreeze.
The minimum fatal dose for an adult is 8%o0"~100mL.
Toxic effects are due to metabolites, including glycolaldehyde and oxalic acid.

Ethanol and fomepizole block metabolism of ethylene glycol, preventing toxicity.

Clinical features

In the first 12h after ingestion the patient looks drunk, but does not smell of alcohol. Ataxia, dysarthria, nausea,
vomiting and sometimes haematemesis occur, followed by convulsions, coma and severe metabolic acidosis.

From &%o0 " 12-24h post-ingestion there is hyperventilation, tachycardia, pulmonary oedema, cardiac arrhythmias and
cardiac failure. Hypocalcaemia may be severe. Acute tubular necrosis and renal failure occur at 24-72h. Cranial nerve
palsies may develop.

Some makes of antifreeze contain sodium fluorescein, which causes urine to fluoresce in ultraviolet light (eg using a
Wood's lamp, typically available from dermatology units). This could be helpful to confirm ethylene glycol poisoning,
but the absence of fluorescence does not exclude poisoning.

Management

e perform gastric lavage
e measure ABG, U&E, calcium and plasma ethylene glycol.
e monitor ECG.

e correct metabolic acidosis to keep arterial pH > 7.2a€"large amounts of bicarbonate may be needed and
hypernatraemia may occur.

e give ethanol orally as whisky, gin or vodka (adult 125-150mL, child 2mL/kg) followed by IVI of ethanol,
preferably as 5% solution in dextrose. Initial IV adult dose is 12g ethanol/hr, &1* for alcoholics and during
haemodialysis and adjusted to maintain blood ethanol at 3%o0 "~ 1g/litre (discuss dose with Poisons Information
Service, p175).

e consider fomepizole: discuss with Poisons Information Service about indications, dosage and where to obtain
it.

e correct severe hypocalcaemia with calcium gluconate (10mL of 10% slowly IV).

e in severe poisoning, haemodialysis may be required, with frequent measurements of blood ethylene glycol and
ethanol concentrations. Ventilation may be needed if pulmonary oedema develops.
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Paraquat poisoning
Paraquat is an effective weedkiller which is very toxic if ingested. It is available in several formulations, often in
combination with other chemicals. 8€"Weedola€™ and a€~Pathcleard€™ are granules containing paraquat 25a/ka,
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one 60g sachet of which may cause fatal poisoning. Fatalities may result from 10-20mL of the liquid formulations
containing paraquat 100 or 200g/litre, but these are not on public sale.

Inhalation of dilute paraquat spray may cause sore throat and epistaxis, but not systemic poisoning. No specific
treatment is needed and symptoms resolve in a few days. Prolonged contact of paraquat with the skin causes
erythema and sometimes ulceration, but absorption is rarely sufficient to cause systemic toxicity. Remove soiled
clothing and wash the skin thoroughly with water.

Splashes in the eyes cause pain and corneal ulceration and need immediate irrigation with water and referral for
ophthalmological review.

Clinical features of paraquat ingestion

Paraquat is corrosive and causes immediate burning pain in the mouth and throat, nausea and vomiting, followed by
abdominal pain and diarrhoea.

Large amounts (>6g) of paraquat result in rapid deterioration with shock, pulmonary oedema, metabolic acidosis,
coma, convulsions and death within d%o " 24h.

Smaller quantities (3-6g) do not produce shock. After 24h, painful burns of the mouth and throat cause difficulty in
swallowing and speaking. The burns look white until the surface sloughs after 8%o "3 days, leaving painful raw
areas.

Renal failure occurs at 1-2days and there is mild jaundice.

Paraquat lung usually develops by 5-7days, with pulmonary oedema and fibrosis causing at'breathlessness and
cyanosis. Lung shadowing is seen on CXR. Death from hypoxia occurs @%o"7-14days after poisoning. 1.5-2g of
paraquat may produce slower respiratory failure, with gradual deterioration until death up to 6wks after ingestion.
Survival with lung damage is uncommon.

Management
e do not give O,, which &t'toxicity of paraquat.
e consider gastric lavage if <1h since ingestion.

e give oral activated charcoal immediately, with IV analgesia and antiemetics.

e send urine (and gastric fluid if available) for the lab to test for paraquat, which can be done very quickly using
sodium dithionite. A -ve test within 4h of suspected ingestion excludes significant poisoning. If paraquat is
present measure the plasma concentration if possible, since it helps assessment of the prognosis: the Poisons
Information Services (p175) can advise about the interpretation of results.

e unfortunately, no treatment improves the outcome of paraquat poisoning.

e keep patients who are likely to die as comfortable as possible.
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Petrol and paraffin poisoning

Petrol, paraffin (kerosene) and other petroleum distillates are used as fuels and solvents. They contain mixtures of
hydrocarbons, often with small quantities of other chemicals. Accidental poisoning occurs after liquids have been
stored in inappropriate and unlabelled containers. The major problem is pneumonitis caused by aspiration of
hydrocarbons into the lungs.

Clinical features

In many cases no symptoms occur. There may be nausea, vomiting and occasionally diarrhoea. Aspiration into the
lungs causes choking, coughing, wheeze, breathlessness, cyanosis and fever. X-ray changes of pneumonitis
(shadowing in the mid or lower zones) may occur without respiratory symptoms or signs. Occasionally, pleural
effusions or pneumatoceles develop. In severe cases, there may be pulmonary oedema, drowsiness, convulsions or
coma. Rare problems include renal failure and intravascular haemolysis.

Management

Many patients remain well and need no treatment.

Avoid gastric lavage, unless very large quantities have been taken or there is serious concern about another poison:
in these rare cases lavage may be done on specialist advice if the patient has a good cough reflex or the airway is
protected by a cuffed ET tube. Obtain a CXR and observe for respiratory problems. Patients with a normal initial CXR
who have no symptoms or signs 6hrs after ingestion may be discharged with advice to return if symptoms develop.
If symptoms occur, treat supportively with O, and bronchodilators as necessary. Steroids and prophylactic antibiotics

are unhelpful. IPPV is occasionally needed because of severe pulmonary oedema.

P.200
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Organophosphate poisoning

Organophosphates are widely used as insecticides. Poisoning with these chemicals is rare in the UK, but common in
many developing countries. Organophosphates are absorbed through the skin, bronchial mucosa and gut and inhibit
cholinesterases, causing accumulation of acetylcholine at nerve endings and neuromuscular junctions. The speed of
onset, severity and duration of toxicity vary between different compounds. Irreversible binding of cholinesterase
(a€~ageinga€™) develops after some mins or hrs. Pralidoxime reactivates cholinesterase if given promptly, before
ageing occurs.

Organophosphate nerve gas agents such as sarin may be released deliberately by terrorists. Information and advice
are available from TOXBASE (p175).

Carbamate insecticides act similarly to organophosphates, but poisoning with carbamates is generally less severe and
pralidoxime is not needed.

Clinical features

Minor exposure to organophosphates may cause subclinical poisoning with at“cholinesterase levels, but no
symptoms or signs. Symptoms may be delayed by 12-24h after skin exposure.

Early features of toxicity include anxiety, restlessness, insomnia, tiredness, headache, nausea, vomiting, abdominal
colic, diarrhoea, sweating, hyper-salivation and miosis. Muscle weakness and fasciculation may develop.

In severe poisoning there is widespread paralysis with respiratory failure, pulmonary oedema, profuse bronchial
secretions, bronchospasm, convulsions and coma. Hyperglycaemia and cardiac arrhythmias may occur.

Occasionally, delayed effects of poisoning develop 1-4days after acute poisoning, with cranial nerve palsies, muscle
weakness and respiratory failure which resolve after 2-3wks. A peripheral neuropathy sometimes occurs after
a%o " 2wks, usually involving the legs.

Management

e Wear protective clothing and avoid getting contaminated yourself.
e Give supportive treatment as needed.
e Clear the airway and remove bronchial secretions.

e Give O, and IPPV if necessary.

e Prevent further absorption by removing soiled clothing and washing the skin, or by gastric lavage after
ingestion in the previous 1h.

e Take blood for cholinesterase.

e Ifthere are profuse bronchial secretions and/or bronchospasm, give atropine IV (adult 2mg, child 0.02mg/kg),
repeated every 10-30mins until there is improvement or obvious signs of atropinization (dry mouth,
tachycardia, dilated pupils): very large quantities may be needed.

e In moderate or severe poisoning give pralidoxime mesylate (also called P2S). The dose of pralidoxime is
30mg/kg IV over 5-10mins, repeated if necessary every 4hrs. Improvement is usually apparent within 30mins.
The Poisons Information Services can advise on the supply and use of pralidoxime. In the UK, large quantities
of pralidoxime are available via the Blood Transfusion Service if there are multiple casualties with
organophosphate poisoning.

e Give diazepam to at“agitation and control convulsions.

P.201

Cyanide poisoning

Cyanide compounds are widely used in industry and may be ingested or inhaled inadvertently or deliberately.
Cyanides produced by burning polyurethane foam at' the mortality from smoke inhalation. Cyanide poisoning may
follow excessive use of the drug sodium nitroprusside or ingestion of amygdalin (laetrile) from the kernels of apricots,
cherries and other fruits. Solutions for removing artificial fingernails may contain acetonitrile (methyl cyanide).

Cyanides inhibit cytochrome oxidase, blocking the tricarboxylic acid cycle and stopping cellular respiration. This process
is reversible. Inhalation of hydrogen cyanide often causes death within minutes. Ingestion of cyanides may produce
rapid poisoning, but food in the stomach sometimes delays absorption and the onset of symptoms. Delayed
poisoning may also follow absorption of cyanides through the skin. Ingested cyanide compounds react with gastric
acid to form hydrogen cyanide gas which has the potential to poison other people (eg first aiders providing mouth to
mouth resuscitation).

Clinical features
Acute poisoning causes dizziness, anxiety, headache, palpitations, breathlessness and drowsiness. In severe cases,
there may be coma, convulsions, paralysis, pulmonary oedema, cardiac arrhythmias and cardiorespiratory failure,
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with metabolic acidosis. Most of the clinical features result from severe hypoxia, but cyanosis is uncommon.
Classically, there is a smell of bitter almonds on the breath, but many people cannot detect this.

Management

e Avoid getting contaminated yourself.
e Provide supportive measures.
e Remove contaminated clothing and wash exposed skin.

e Give 100% O, and monitor ECG.

e Consider activated charcoal or gastric lavage within 1hr of ingestion.

e In mild poisoning, reassurance, O, and observation may be all that is required. Exposure to cyanide causes

great anxiety and it may be difficult to distinguish between fear of poisoning and early symptoms of toxicity.

e Specific antidotes should be available but are not always needed.

Some specific antidotes to cyanide are potentially dangerous in the absence of cyanide and should only be given if

poisoning is moderate or severe (eg coma). In severe cyanide poisoning, give dicobalt edetate (KelocyanorA®) 300mg
IV over 1min, repeated if there is no improvement after 1min. In the absence of cyanide, dicobalt edetate may cause
cobalt poisoning with facial, laryngeal and pulmonary oedema, vomiting, tachycardia and hypotension. The
alternative treatment is sodium thiosulphate (adult dose 25mL of 50% solution IV over 10mins; child 400mg/kg) with
sodium nitrite (adult dose 10mL of 3% solution IV over 5-20mins; child 0.13-0.33mL of 3% solution/kg, ie 4-10mg/kg).
Sodium thiosulphate often causes vomiting. Sodium nitrite may cause hypotension. High doses of hydroxocobalamin
(5-10g) are useful and relatively safe in cyanide poisoning, but no suitable formulation is currently available in the UK.

P.202

Carbon monoxide poisoning

Carbon monoxide (CO) is a tasteless and odourless gas produced by incomplete combustion. Poisoning may occur from
car exhausts, fires and faulty gas heaters. CO is also produced by metabolism of methylene chloride (used in paint
strippers and as an industrial solvent). CO at" the O,-carrying capacity of the blood by binding Hb to form

carboxyhaemoglobin (COHb). This impairs O, delivery from blood to the tissues and also inhibits cytochrome oxidase,

blocking O, utilization. These effects combine to cause severe tissue hypoxia.

The elimination half-life of CO is &%o " 4hrs on breathing air, &%o0 " 1hr on 100% O, and &%o"23mins on O, at 3

atmospheres pressure.

Clinical features

Early features are headache, malaise, nausea and vomiting (sometimes misdiagnosed as a viral iliness or
gastroenteritis, especially if several members of a family are affected).

In severe poisoning, there is coma with hyperventilation, hypotension, at'muscle tone, at'reflexes, extensor plantars
and convulsions. Cherry-red colouring of the skin is sometimes seen in fatal CO poisoning but is rare in live patients.
Skin blisters and rhabdomyolysis may occur after prolonged immobility. Pulmonary oedema, MI and cerebral oedema
can occur. Neurological and psychiatric problems sometimes develop some wks after CO poisoning, but usually
improve over the following yr.

Management

e Remove from exposure.

e Clear the airway and maintain ventilation with as high a concentration of O, as possible: for a conscious
patient use a tight-fitting mask with an O, reservoir, but if unconscious intubate and provide IPPV on 100% O5.

e Record ECG and monitor heart rhythm: look for arrhythmias and signs of acute MI.

e Check ABGa€”pulse oximetry SaO, measurements are incorrect in CO poisoning, as are pO, values, but

acidosis indicates tissue hypoxia.

e Check COHb levels: although these correlate poorly with clinical features, COHb >15% after arrival at hospital
suggests serious poisoning. COHb may be up to 8% in smokers without CO poisoning. A nomogram (p381) can
be used to help to estimate COHb at the time of exposure.

e Correct metabolic acidosis by ventilation and O5: try to avoid bicarbonate, which may worsen tissue hypoxia.

e Consider mannitol if cerebral oedema is suspected.

e Hyperbaric O therapy is logical and theoretically useful, but of no proven benefit after CO poisoning. Transfer to

a hyperbaric chamber and pressurization may take some hrs and so hyperbaric treatment is not necessarily
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more effective than ventilation on 100% normobaric O5. Also, caring for a critically ill patient in a small pressure
chamber may be impracticable. Discuss with a Poisons Information Service (p175) and consider hyperbaric
treatment if a patient has been unconscious at any time, has COHb >20%, is pregnant or has cardiac
complications or neurological or psychiatric features after CO poisoning. The Poisons Information Service can
advise on the location and telephone numbers of hyperbaric chambers.

P.203

Chlorine poisoning

Chlorine gas causes lacrimation, conjunctivitis, coughing, wheezing, breathlessness and chest pain. Laryngeal and
pulmonary oedema may develop within a few hrs.

Remove from exposure and give O,, with bronchodilators if necessary. If there is laryngeal or pulmonary oedema,

consult an expert and give prednisolone in high dosage (adult 60-80mg/day initially). In severe cases, IPPV in ITU
may be needed.

If the eyes are painful, irrigate with water or saline and examine with fluorescein for corneal damage.

Casualties with minor exposure to chlorine but no symptoms may be allowed home with advice to rest and return if
symptoms develop.

Patients with symptoms when seen in hospital usually need admission for 12h for observation. Record serial peak
expiratory flow rates, which may warn of deterioration.

CS gas (tear gas) poisoning

CS (orthochlorobenzylidene malononitrile) is used for riot control, police self-protection and sometimes as a weapon in
assaults. It is an aerosol or smoke rather than a gas. Exposure to CS causes immediate blepharospasm and
lacrimation, uncontrollable sneezing and coughing, a burning sensation in the skin and throat and tightness of the
chest. Vomiting may occur. These symptoms usually disappear within 10mins in fresh air, but conjunctivitis may persist
for 30mins. Exposure in a confined space may cause symptoms for some hrs and is particularly dangerous in people
with pre-existing lung disease. Redness or blistering of the skin may develop, due to the solvent in the spray.

Treat patients exposed to CS gas in a well ventilated area. Ensure that staff wear gloves and close-fitting goggles.
Remove contaminated clothes and wash affected skin thoroughly. Give O, and bronchodilators if necessary. Reassure

the patient that the symptoms will resolve.

If the eyes are painful, blow dry air on them with a fan to vaporize any remaining CS gas. The irritation should
disappearin a few mins. Alternatively, irrigate the eyes with saline (this may cause a transient worsening of
symptoms). When symptoms have settled, record VA and examine the corneas using fluorescein. Refer to an
ophthalmologist if symptoms persist.

CN (chloroacetophenone) gas is used in some countries for riot control and in personal defence devices. CN has similar
effects to CS but is more toxic.

P.204
Ingestion of plants, berries and mushrooms

Plants and berries
Many children eat plant leaves or brightly-coloured berries, but serious poisoning from plants is very rare. Identify the
plant if possible, using reference booksl,2 or the CD-ROM computer software a€~Poisonous plants and fungi in

Britain and Irelanda€™ (p174). Advice on toxicity and any necessary treatment is available from Poisons Information
Services. Many garden and house plants are non-toxic and no treatment is needed after ingestion.

Serious poisoning from laburnum is very rare, with only 1 death recorded in the UK in 50yrs. No treatment needs to
be provided for children who eat laburnum seeds, except for the very few with symptoms (nausea, salivation,
vomiting, headache, rarely convulsions).

Mushroom poisoning
Serious poisoning from mushrooms or fungi is rare. Most deaths are due to Amanita phalloides (death cap mushroom).

Reference books> are useful, but identification of mushrooms from the description or fragments available is often
uncertain. Advice on toxicity and treatment is available from Poisons Information Services (p175).

Mushrooms found in gardens are very unlikely to produce severe poisoning, but may cause vomiting and occasionally
hallucinations, usually within 2hrs of ingestion. Mushrooms which cause symptoms within 6hrs are unlikely to be
seriously toxic. Delayed toxicity occurs with Amanita phalloides and some other species which occur throughout the
UK.

Amanita phalloides poisoning causes vomiting and profuse watery diarrhoea after a latent period of 6-12hrs, followed
by hepatic and renal failure. The interval between ingestion and the onset of symptoms is crucial in distinguishing
between non-serious and potentially fatal poisoning.
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It is important to try to ascertain if:

e >1 variety of mushroom was eaten (since poisonous and edible mushrooms often grow together)
e whether the mushrooms were cooked (since some toxins are inactivated by heat)

e whether alcohol was taken (since disulfiram-like effects may occur with Coprinus species, ink cap mushrooms).

For most toxic mushrooms only symptomatic treatment is required. Activated charcoal may dt“absorption if given
within 1hr. Obtain expert advice immediately if Amanita poisoning is suspected.

Footnote

1 Cooper MR, Johnson AW. Poisonous Plants in Britain: Animal and Human Poisoning. The Stationery Office, London,
1998.

2 Frohne D, Pfander HJ. A Colour Atlas of Poisonous Plants. Manson Publishing Ltd, London 2004, second edition.

3 Bresinsky A, Besl H. A Colour Atlas of Poisonous Fungi. Manson Publishing Ltd, London, 1989.

P.205

Ingestion of button batteries

Small children often swallow button or disc batteries intended for toys, watches, hearing aids and other electrical
equipment. The larger batteries may become stuck in the oesophagus, causing perforation or later stenosis.
Corrosive damage may occur from battery contents and electrical discharge. Mercury may be absorbed from leaking
batteries, but significant poisoning is rare. Problems are less likely from old spent batteries than from new batteries.
The Poisons Information Service should be able to identify the type of battery involved from the reference number, if
this is available from the packet or on a similar battery to that ingested.

Management

X-ray the chest and abdomen to determine the position of the battery. Batteries stuck in the oesophagus must be
removed immediately using endoscopy, a Foley catheter or a magnet.

Batteries in the stomach should be removed if they are leaking, are causing symptoms or have been present for
several days. It is not essential to remove intact batteries which are causing no symptoms, since many batteries
pass uneventfully through the gut, but batteries can usually be retrieved from the stomach without anaesthesia
using an orogastric magnet and fluoroscopy. Emetics are ineffective and should not be used. If a battery is not
removed repeat the abdominal X-ray at 3-4 days to check the position of the battery and see if it is disintegrating.

Batteries in the small or large bowel usually pass spontaneously and should be left to do so, unless they open or
cause symptoms (pain, diarrhoea, bleeding). If removal is needed, consider whole-bowel irrigation (p179) before
surgery. If a mercury battery disintegrates, measure serum mercury levels. Obtain expert advice before giving
chelating agents, which are potentially toxic and rarely needed.

Batteries in the nose

Button batteries lodged in the nose may cause corrosive burns and bleeding, sometimes with septal perforation after
a few weeks. Liaise with an ENT specialist to remove batteries from the nose as soon as possible.

P.206

a€~Ecstasya€™, other illicit drugs and a€~body packersa€™

Ecstasy and amphetamines

4€Ecstasya€™ (3,4-methylenedioxymetamphetamine, MDMA) is an amphetamine derivative which is used as an
illegal stimulant drug. It is taken orally as tablets or capsules, or occasionally in powder form. a€~Evea€™ (3,4-
methylenedioxyethamphetamine, MDEA) and other amphetamines have similar effects. These drugs are often diluted
and contaminated with other toxic compounds.

Clinical features

Agitation, headache, muscle pains, at'muscle tone, sweating, dilated pupils, tachycardia, hypertension followed by
hypotension, pyrexia. In severe cases, there may be heat stroke with hyperthermia, muscle rigidity, convulsions,
coma, rhabdomyolysis, cardiac arrhythmias, jaundice, renal failure, DIC and cerebral haemorrhage. Metabolic acidosis
and hyperkalaemia are common and hyponatraemia and hypoglycaemia may occur.

Treatment

Give oral activated charcoal (p179) if less than 1hr since ingestion. Observe aymptomatic patients for at least 4hrs.
Monitor ECG, BP and TA°. Record ECG. measure URE, creatinine, glucose, LFTs and CK. In severe cases, check ABG
and coagulation. Provide intensive supportive treatment, with maintenance of airway, breathing and circulation.
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Trismus and fits may prevent airway control and necessitate specialist anaesthetic involvement before intubation.
Control fits with clomethiazole (which also helps to 4t hyperthermia) or diazepam. Immediate 41" in TA° is essential,
as for heat stroke (p260). If rectal TA°> 40A°C, give dantrolene 1mg/kg 1V, repeated if necessary up to 10mg/kg in
24h. Correct metabolic acidosis with sodium bicarbonate. If hyperkalaemia occurs, give glucose and insulin (p158).
Severe tachycardia may require AY- blockade (eg metoprolol 5mg IV). For severe hypertension, consider nifedipine (5-
10mg PO) or phentolamine 2-5mg IV). Monitor renal and liver function.

Cocaine

Cocaine and its derivative €~ cracka€™ are usually sniffed or smoked, but severe poisoning may occur in 4€ body
packersa€™. Euphoria, agitation, dilated pupils, tachycardia, nausea, vomiting, headache and hallucinations may
occur.

Complications of cocaine overdosage

These include hyperpyrexia, convulsions, hypertension and tachyarrhythmias. Severe hypertension can cause
cerebral haemorrhage or aortic dissection. Coronary vasoconstriction may produce myocardial ischaemia or infarction.
Rhabdomyolysis and renal failure may occur.

Treat supportively

Maintain a clear airway and adequate ventilation. Give activated charcoal (p179) if cocaine has been ingested within
1hr. Use diazepam to control convulsions and agitation: large amounts of diazepam may be needed. If hypertension
is severe, give IV GTN and consider a calcium antagonist. Avoid AY-blockers. Treat chest pain with GTN, aspirin and
diazepam, and obtain expert advice if the ECG suggests acute MI. Hyperpyrexia requires cooling and sedation with
diazepam, and dantrolene (see above) if core temperature exceeds 40AccC. Smoking cocaine may result in phayngeal
burns, due to hot gases and the anaesthetic action of cocaine. Intubation may be needed to protect the airway.

LSD (lysergic acid diethylamide)

LSD causes visual hallucinations, agitation, excitement, tachycardia and dilated pupils. Hypertension and pyrexia may
occur. Some patients develop paranoid delusions and require sedation. Massive overdose of LSD is rare, but may
cause coma, respiratory arrest and coagulation disturbances. Treat supportively.

P.207

Phencyclidine (PCP)

Phencyclidine is used illegally as a hallucinogenic drug. It is often smoked mixed with tobacco or cannabis, but may be
injected or taken orally. It initially causes euphoria, dissociation and hallucinations, but a€~bad tripsa€™ are
common.

Features of intoxication
These include agitation, sweating, salivation, hypertension, muscle spasms and behavioural disturbances.
Hypoglycaemia, convulsions, coma, respiratory failure, and rhabdomyolysis may occur.

Treat supportively

Check for and correct hypoglycaemia. Observe agitated patients carefully, but disturb them as little as possible to
atVrisk of violence. Sedate with diazepam if necessary. Adrenergic blocking agents (eg phentolamine) may be needed
for severe hypertension.

Gammahydroxybutyric acid (GHB, GBH)

GHB is used illegally as a body-building agent and psychedelic drug. It is ingested or injected. Intoxication may cause
vomiting, diarrhoea, drowsiness, confusion, ataxia and agitation. Severe poisoning results in coma, respiratory
depression, fits, bradycardia and hypotension.

Treatment

Consider activated charcoal (p179) if <1hr since ingestion. Observe for at least 4hrs and monitor pulse rate, BP and
breathing. Provide supportive treatment as needed. Control agitation and convulsions with diazepam. Naloxone may
reverse some of the effects of GHB.

Body packers

Body packers try to smuggle drugs such as cocaine or heroin by ingesting multiple packages of drugs wrapped in
condoms or latex. Packages may also be hidden in the rectum or vagina. Fatal poisoning may occur if any packages
leak and the drugs are absorbed.

Suspected body packers need careful assessment and observation. Check for rectal and vaginal packages. Try to
determine the drug involved and the number of packages and type of packaging used. Observe for signs of toxicity
and monitor heart rate, BP, ECG, and SaO,.
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Give activated charcoal (p179). Consider a naloxone infusion (p182) for heroin body packers.

Abdominal X-rays may show packets of drugs. Whole bowel irrigation (p179) is usually the best method of removing
swallowed packages. Surgery is occasionally needed for bowel obstruction. Endoscopic removal of packets is liable to
result in damage to packaging and leakage of the drug. Advice is available from Poisons Information Centres (p175).
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Chapter 5

Infectious diseases

Incubation periods

Incubation period usually <1iwk

Staphylococcal enteritis

Salmonella enteritis

Bacillary dysentery (Shigella)

Botulism

Cholera

Gas gangrene

Diphtheria

Gonorrhoea

Legionnaires' disease

Meningococcaemia

Scarlet fever

Yellow fever

1-6h

6-48h (usually 12-24h)

1-7days (usually 1-3days)

12-96h (usually 18-36h)

12h-6days (usually 1-3days)

6h-4days

2-5days

1-12days (usually 3-5days)

2-10days (usually 7days)

1-7days (usually 3days)

1-4days

3-6days

Incubation period usually 1-3wks

Brucellosis

Chickenpox

Lassa fever

Leptospirosis

Malaria (falciparum)

7-21days

7-23days (usually 8%o " 14days)

3-16days

2-21days (usually 7-12days)

7-14days (occasionally longer)

P.210
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Malaria (vivax, malariae, ovale)

Measles

Mumps

Pertussis (whooping cough)

Poliomyelitis

Rubella

Tetanus

Typhoid

Typhus

12-40days (occasionally >1yr)

10-18days (rash usually 14-18days)

14-18days

5-14days (usually 7-10days)

3-21days (usually 7-10days)

14-21days

1day-3 months (usually 4-14days)

8-21days

4-21days

Incubation period usually >3wks

Amoebiasis 2wks-many months

Hepatitis A 3-5wks (usually 4wks)

Hepatitis B, Hepatitis C 6wks-6 months

HIV 3wks-3 months (anti-HIV appears)
Infectious mononucleosis 4-6wks

Rabies 4days-2yrs (usually 3-12wks)
Syphilis 10days-10wks (usually 3wks)

Duration of infectivity of infectious diseases

Chickenpox 5days before rash until last vesicle crusts
Hepatitis A 2wks before until 1wk after jaundice starts
Measles From initial symptoms to 5days after rash appears
Mumps 3days before to 1wk after salivary swelling
Pertussis 3days before until 3wks after start of symptoms
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(3days if on erythromycin)

Rubella 1wk before to 5days after onset of rash

Scarlet fever 10-21days from onset of rash (1day if on penicillin)

P.211

Notifiable infectious diseases

In Britain certain infectious diseases are a€ " notifiablea€™. A doctor who knows or suspects a patient to be suffering
from one is obliged to notify the local Public Health department. Use the special notification form if available. A small
fee is payable to the notifying doctor. Telephone the consultant in Communicable Disease Control if investigation or
control of an outbreak may be needed.

Notifiable infectious diseases in Britain (ND)
Anthrax
Chickenpox**
Cholera
Diphtheria
Dysentery (amoebic or bacillary)
Encephalitis (acute)*
Erysipelas**
Food poisoning
Legionellosis**
Leptospirosis
Malaria
Measles
Membranous croup**
Meningitis*
Meningococcal infection
Mumps
Ophthalmia neonatorum*
Paratyphoid fever
Plague
Poliomyelitis (acute)
Puerperal fever**
Rabies
Relapsing fever
Rubella
Scarlet fever
Smallpox
Tetanus
Tuberculosis
Typhoid fever
Typhus
Viral haemorrhagic fever (eg Lassa fever)
Viral hepatitis

Whooping cough
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Yellow fever

HIV infection and AIDS are not &€ notifiablea€™ diseases, but may be reported in strict confidence in the same way.

Footnote

*Notifiable only in England and Wales

**Notifiable only in Scotland

P.212
Childhood infectious diseases
Children at risk
Unimmunized children are at risk of infections which would be prevented by the standard immunization schedule.
Always ask about vaccination status in any febrile, unwell child. The common infectious diseases of childhood can be
very serious in children with immune deficiency or those on immunosuppressant drugs. Refer such children for
specialist advice if they develop an infectious disease or have been in contact with one. Children with cystic fibrosis
can become very ill with measles, whooping cough or chickenpoxa€”refer these also. Neonates rarely develop the
common exanthems of childhood but require referral if these occur. Chickenpox can be particularly serious in this age
group.
Measles"?
A virus infection spread by airborne droplets.
Incubation period = 10-18days. Infectious from just before the onset of symptoms until 5days after the rash appears.
Initial features (lasting a%o "3days) are fever, malaise, coryza, conjunctivitis and cough. Koplik's spots (small white
spots like grains of salt) appear inside the cheeks. 1-2days later a red maculopapular rash starts behind the ears
and spreads to the face and down the body.
Treatment is symptomatic unless there are complications (eg otitis media or bacterial pneumonia). Febrile convulsions
may occur. Encephalitis is rare, but can be fatal. Hospital admission is rarely needed unless the child is very ill or has
pre-existing disease. In the tropics many malnourishedchildren die from measles, but in the UK the mortality is very
low.
MumpsP
Mumps is a virus infection spread by saliva and respiratory droplets. Infectivity is greatest at the onset of symptoms,
but many sub-clinical cases also spread infection.
Incubation period = 14-18days.
Typical features are fever with pain and swelling in one or both parotid glands. Aseptic meningitis may occur. Orchitis
affects 10-15% of post-pubertal males, but rarely causes sterility. The pain of orchitis may be relieved by analgesia
and a short course of steroids. Orchitis is uncommon before puberty, so consider torsion of the testis if a child
presents with testicular pain and swelling (p500).
Rubella (German measles)"?
Rubella is usually a mild disease, but infection during pregnancy may cause severe congenital disorders, particularly
eye defects, heart defects and deafness. Guidance on the management of, and exposure to, rubella in pregnancy is
available from the Health Protection Agency based in London (http://www.hpa.org.uk/infections). The virus is spread
mainly by the airborne route, with an incubation period of 2-3wks and infectivity from 1wk before symptoms until
S5days after the rash appears. A macular rash occurs on the face and trunk, with mild fever, occipital
lymphadenopathy and sometimes transient arthralgia. Rare complications are encephalitis and thrombocytopenia.
Treatment is generally symptomatic. The clinical diagnosis of rubella is unreliable: similar rashes may occur with
enterovirus and parvovirus infections. If there is concern about rubella infection in pregnancy take blood for viral
antibody levels and arrange urgent follow-up by GP or obstetrician.
Whooping cough
a€"see p645

P.213

P.214

Meningitis

Causative organisms
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Meningitis may be bacterial, viral or occasionally fungal. Bacterial causes of meningitis include meningococci,
pneumococci, Haemophilus influenzae, Listeria and TB. Other bacteria may also cause meningitis in neonates, the
elderly and immunosuppressed patients.

Clinical features of bacterial meningitis

Some patients with meningitis have the classic features of headache, neck stiffness, photophobia, fever and
drowsiness. However, the clinical diagnosis of meningitis may be very difficult in early cases. Neonates may present
with anorexia, apnoea or fits. Meningitis may start as a a€"flu-likea€™ illness, especially in the immunosuppressed or
elderly. Consider meningitis in any febrile patient with headache, neck stiffness, neurological signs or at“ conscious
level.

Meningococca/mening/'tisND is caused by Neisseria meningitidis. It can result in septicaemia, coma and death within a
few hrs of the first symptoms. Skin rashes occur in 50% of patients, often starting as a maculopapular rash, before
the characteristic petechial rash develops. There may be DIC and adrenal haemorrhage (Waterhouse-Friderichsen

syndrome).

Management

Resuscitate if necessary and obtain venous access.

Start antibiotics immediately (without waiting for investigations) if:

e the patient is shocked/deteriorating or if

e there is any suspicion of meningococcal infection (especially a petechial or purpuric rash)
Give IV cefotaxime (2g in an adult; 80mg/kg in a child) or IV ceftriaxone (2g in an adult; 80mg/kg in a child).
Chloramphenicol is an alternative if there is a history of anaphylaxis to cephalosporins (see BNF).

Initial investigations are FBC, U&E, glucose, blood cultures, serum for polymerase chain reaction and serology, clotting
screen and CXR. Throat swab (positive in 40% of meningococcal patients even after antibiotic therapy has started).
Urine culture. Aspiration or scraping of petechial rash may show meningococci by microscopy, polymerase chain
reaction or culture.

LP is required if meningitis is suspected, but ensure CT scan is performed first if there are focal neurological signs or
suspicion of a1'ICP (confusion/coma, hypertension, bradycardia or papilloedema). Do not perform LP if there is a
coagulopathy.

Provide supportive treatment including:
° 02
e 1V fluids
e Pressure area care
e Monitor conscious level, TA°, BP, ECG, Sa0O; and fluid balance.
e Consult an expert early and discuss starting dexamethasone (0.15mg/kg) in an attempt to &+" the risk of post-

meningitis deafness, which is especially relevant in children.

See also http://www.britishinfectionsociety.org or http://www.meningitis.org

P.215

Prophylaxis of meningococcal infection

Meningococcal infection is spread by droplets from the nose of an infected carrier, who may be well. Notify the
consultant in Communicable Disease Control (p211) immediately about any suspected meningococcal infection and
obtain advice about antibiotic prophylaxis. Prophylactic antibiotics (rifampicin or ciprofloxacin) are needed for the
patient's family and close contacts. Hospital and ambulance staff usually need prophylaxis only if they have given
mouth to mouth ventilation.

Rifampicin is given 12hrly for 2days (5mg/kg for child aged <1yr; 10mg/kg at 1-12yrs; 600mg at age >12yrs. It makes
the urine orange or brown, discolours soft contact lenses and at“effectiveness of OCP for a%o "4wks (see
BNF)a€”give appropriate warnings and record this in the notes.

Ciprofloxacin is given as a single dose of 500mg (adults only): it is not licensed for chemoprophylaxis of meningitis.

Tell contacts of meningococcal patients to report to a doctor at once if they develop symptoms.

TB meningitis

Often gradual onset, with malaise, anorexia, vomiting, headache and eventually signs of meningitis. Cranial nerve
palsies, spastic paraplegia and coma can occur. Meningitis may be part of miliary TB (p222), which may be apparent
on CXR. Ophthalmoscopy may show choroidal tubercles and papilloedema, which is found more commonly than in
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other forms of meningitis. Refer for specialist investigation and treatment.

Viral meningitis

Viral causes of meningitis include coxsackie, mumps and echoviruses. Viral meningitis produces similar clinical features
to bacterial infection, but the illness is often less severe. The initial management is the same as for suspected
bacterial meningitis. Refer for admission and investigation.

Fungal meningitis

Fungal meningitis is usually part of disseminated infection in immunosuppressed patients, (eg those with AIDS
(p232), lymphoma, or on steroid therapy). Cryptococcus neoformans is the commonest organism. Symptoms usually
develop slowly, as with TB meningitis. There may be papilloedema and focal neurological signs. Admit for specialist
investigation and treatment.

P.216

Gastroenteritis/food poisoning® 1

Diarrhoea is the usual presenting symptom of gastroenteritis, but it may also occur in many other conditions as
diverse as otitis media, appendicitis and ulcerative colitis. Antibiotics often cause diarrhoea. Constipation may
present as diarrhoea if there is overflow around an obstructing stool. A rectal tumour may present similarly.

A baby's parents may seek advice about diarrhoea when in fact the stools are normal. Breast-fed babies almost
always have loose stools, which may be yellow or green and very frequent, often after every feed. However,
gastroenteritis is very rare in fully breast-fed babies. In children aged >6months, normal stool frequency ranges from
1 stool on alternate days to 3 stools daily.

Diarrhoea and vomiting may be caused by many types of bacteria and viruses and also by some toxins and poisons.
Many episodes of gastroenteritis result from contaminated food, usually meat, milk or egg products which have been
cooked inadequately or left in warm conditions. The specific cause is often not identified. Some infections are spread
by faecal contamination of water (eg cryptosporidiosis from sheep faeces). Rotavirus infection (common in children)
may be transmitted by the respiratory route. Severe illness with bloody diarrhoea, haemolysis and renal failure may
result from infection with verocytotoxin producing E. coli (E. coli VTEC 0157).

Stool microscopy and culture are unnecessary in most cases of gastroenteritis, but obtain them if the patient has been
abroad, is severely ill, has prolonged symptoms, comes from an institution or works as a food-handler.

Food poisoning is a notifiable disease (p211). Immediate notification by telephone is mandatory once an outbreak is
suspected. The food eaten, symptoms and incubation period may suggest the organism or toxin involved (see
below). CO poisoning (p202) may cause malaise and vomiting in several members of a family and be misdiagnosed as
food poisoning.

History

Record the duration of symptoms, the frequency and description of stools and vomit. Document other symptoms (eg
abdominal pain, fever), food and fluid ingested and drugs taken. Enquire about affected contacts, foreign travel and
occupation (especially relevant if a food-handler).

Examination
Look for abdominal tenderness, fever and other signs of infection. Record the patient's weight and compare this with
any previous records.

Assess the degree of dehydrationa€"this is traditionally classified as mild (<5%), moderate (5-10%) or severe (>10%):
Clinical evidence of mild dehydration

e thirst

e at“ urinary output (in a baby <4 wet nappies in 24h)

e dry mouth

Clinical evidence of moderate dehydration
e sunken fontanelle in infants
e sunken eyes
e tachypnoea due to metabolic acidosis

e tachycardia

Clinical evidence of severe dehydration

e at" skin turgor on pinching the skin
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e drowsiness/irritability

P.217
Food poisoning characteristics
Cause Incubation Food Symptoms*
Staph. aureus 1-6h Meat, milk D, V, P, shock
Bacillus cereus 1-16h Rice D,V,P
Salmonella 6-48h Meat, eggs D,V,P
Escherichia coli 1-2days Any food D,V,P
E. coliVTEC 0157 1-2days Meat, milk D,V,P
Campylobacter 1-3days Meat, milk fever, P, D
Shigella 1-3days Any food bloody D, V, fever
Vibrio parahaem 2-3days Seafood watery D
Cholera 12h-6days Water, seafood D (watery), shock
Rotavirus 1-7days D, V, fever, cough
Botulism 12-96h Preserved food V, paralysis
Scombrotoxin < 1h Fish D, flushing, sweating
Chemicals < 2h Food, water various
Mushrooms < 24h Mushrooms D, V, P, hallucinations
* D = diarrhoea, V = vomiting, P = abdominal pain
P.218

Gastroenteritis/food poisoning"® 2

Treatment

Most cases are self-limiting, but careful attention to ensure adequate fluid replacement is essential.

Hospital treatment is needed if the patient looks seriously ill, dehydration is >5%, there is a high fever or the family
are unlikely to cope with the patient at home. Babies aged <3months may be difficult to assess and can deteriorate
rapidlya€”refer for admission. Severely dehydrated (>10%)children need immediate IV fluids, initially 0.9% saline (10-
20mL/kg over 5mins, repeated as necessary).

Oral rehydration therapy (ORT) is effective in most patients with gastroenteritis (< 5% dehydration). Standard ORT

formulations (eg DioralyteA®, RehidratA®) contain glucose, sodium, potassium and chloride and either citrate or
bicarbonate (details are in the BNF). Glucose is important to enhance the absorption of sodium and water.
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Usual dose of ORT: infant 1-11A% times usual feed volume

child 200mL after each loose stool

adults 200-400mL after each loose stool

Extra ORT can be given if the patient is still thirsty. Frequent small sips are usually tolerated better than a large drink.
Check that the patient (or parent/carer) can understand the instructions supplied with the ORT sachets or
effervescent tablets and can measure the necessary amounts of clean water.

Recommence normal feeds and diet after 24h (or earlier if the diarrhoea has settled or the patient is hungry). Give
further ORT if the diarrhoea continues. A child with acute diarrhoea requires daily review (usually by the GP), but
should be seen earlier if he becomes more ill (especially if drowsy or pyrexial) or if vomiting and/or diarrhoea
worsens.

Home-made salt and sugar mixtures for ORT are liable to be dangerously inaccurate. If nothing else is available, one
may use salt 2.5mL (half a standard 5mL spoonful) and sugar 20mL (four A— 5mL spoonfuls) in 1 pint (500mL) of
cooled boiled water.

Drugs other than ORT are rarely required in gastroenteritis. An antiemetic (eg prochlorperazine 12.5mg IM or
prochlorperazine 3mg buccal) is occasionally helpful in adults, but do not use it in children, in whom the side effects
can be troublesome. Prolonged vomiting requires investigation and usually hospital admission.

Anti-diarrhoeal drugs (eg kaolin, codeine phosphate, loperamide) are contraindicated in children and rarely needed in
adults: they may aggravate nausea and vomiting and occasionally cause ileus.

Antibiotics are only needed in special circumstances. Most episodes of gastroenteritis are brief and many are caused
by viruses and not helped by antibiotics. Patients with amoebiasis, giardiasis, Campylobacter or Shigella infections may
need antibiotics: refer to an Infectious Diseases unit for treatment and follow-up. Antibiotics are occasionally useful in
traveller's diarrhoea before a long journey or an important meeting: trimethoprim (200mg bd PO for 5days) or
ciprofloxacin (500mg bd PO for 2days: see the BNF or data sheet about side effects and warnings).

P.219
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Infestations

Worms

The most common helminthic infection seen in the UK is the threadworm Enterobius vermicularis. This causes anal
itching, especially at night. Sometimes intact worms (length 5-13mm, diameter 0.1-0.5mm) are seen in the faeces.
Unwashed fingers transmit ova from the perianal skin to the mouth. Personal hygiene is important in treatment and
in prevention of reinfection (hand-washing and nail-scrubbing before each meal and after every visit to the toilet). A
bath immediately after getting up removes ova laid overnight. Al members of the family require treatment with
mebendazole or piperazine (see BNF).

Other helminthic infections include roundworms, hookworms and tapeworms. Obtain advice from departments of
tropical medicine (see p238).

Lice
Humans may be infected by the body louse (Pediculosis humanis corporis), head louse (Pediculosis humanis capitis) or
the 8€ craba€™ /pubic louse (Phthirus pubis).

Head lice are common in school children: infection is not related to lack of hygiene or the length of hair. Adult lice are
3-4mm long, vary in colour from white to grey-black and attach themselves firmly to the scalp at the base of hairs.
The egg cases (a€"nitsa€™) are white and 1-2mm in diameter, glued firmly to the base of hairs and moving outwards
as the hair grows. Head lice cause intense itching which may suggest the diagnosis. Secondary infection may result
in impetigo. Head lice are usually treated with permethrin, malathion or carbaryl, repeated after 7days (see BNF).
Drug-resistant lice occur in some areas. Wet combing to remove head lice takes time and is possibly less effective
than drug treatment.

Infection by body lice is related to poor hygiene and infrequent washing of clothes. Body lice are found in the seams of
clothing and sometimes in body hair. Treatment is with malathion. Clothes can be disinfected by boiling or by machine
laundering and ironing. Body lice may transmit ricketsial diseases (louse-borne typhus) and other infections.

Crab lice are usually transmitted sexually. They cause itching in pubic hair areas. Occasionally children become
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infested on eyelashes or eyebrows. Treat with permethrin, malathion or carbaryl (see BNF). Sexual partners or other
family members may also need treatment. Consider other coexisting venereal diseases.

Fleas

There are many different types of flea. They cause itchy bites with linear erythematous papules. Treat with calamine
lotion and an oral antihistamine (eg chlorphenamine) if itching is severe. A long-acting insecticide is needed in the
house, especially in cracks in the floor and under furniture. All household cats and dogs must be treated for fleas.
Fleas can transmit many infections, including plague, typhus and Q fever.

Scabies

Scabies is caused by infestation with a mite, Sarcoptes scabiei, which is about 0.2-0.4mm long and burrows into the
skin. It is most often found in the finger webs and on the flexor aspect of the wrists. After 4-6wks, intense itching
occurs, especially at night or after a hot shower. Burrows (3-15mm long) may be apparent, especially on palpation of
affected skin. Genital lesions are reddish and nodular. Secondary bacterial infection may occur. Scabies can be
confirmed by microscopy of scrapings from suspected lesions. Treat with malathion or permethrin (see BNF). Treat all
members of the household at once. Calamine lotion and an oral antihistamine may help to relieve itching.
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Ticks
Ticks may be acquired from domestic animals or while walking through undergrowth or exploring caves. Ticks may be
removed with a€ "tweezersa€™ or curved forceps. They can carry several diseases, including Lyme disease (see
below), tick-borne encephalitis, typhus and Rocky Mountain spotted fever. Tick paralysis occurs in North America and
Australia, with progressive paralysis which is often misdiagnosed as poliomyelitis. However, the risk of infection from
tick bites is low in most areas, and so routine prophylaxis with antibiotics is not recommended.
Lyme disease is caused by a tick-borne spirochaete, Borrelia burgdorferi, and it occurs in the UK, most of Europe, the
US and in parts of Asia and Australia. Most cases occur in the summer and early autumn and are transmitted by ticks
from deer or sheep. The initial tick bite may go unnoticed. Clinical illness develops after 2-40days with an expanding
red area around the site of the bite (erythema migrans). The second clinical stage of the disease occurs some weeks
or months later, with fever, muscle and joint pains and sometimes facial palsy or other cranial nerve or peripheral
nerve palsies. Meningitis or encephalitis may develop. Arthritis associated with Lyme disease is more common in
North America than in the UK. Myocarditis and heart block occur occasionally. Refer to an Infectious Diseases
specialist for confirmation and treatment if Lyme disease is suspected.
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Tuberculosis"?
The Mycobacterium genus is characterized by its acid-fast staining (ie it is resistant to being decolourized with acid
after it has been stained using hot carbol fuchsin).
Infection with Mycobacterium tuberculosis is common throughout the world. There is growing concern about the re-
emergence of TB in the UK and other countries. Many cases of TB occur in the lower socio-economic groups, ethnic
minorities and the immunocompromised.
The incidence of TB &1* with age.
Presentation
TB can involve almost any organ of the body.
Primary infection is usually pulmonary and often asymptomatic.
Post-primary infection may present with malaise, weight loss and night sweats and with localised symptoms
depending on the organs involved.
Pulmonary TB may result in cough, haemoptysis, pneumonia and pleural effusion (p101).
Miliary TB, with blood-borne infection of many organs, develops over 1-2wks with fever, weight loss, malaise and
breathlessness: CXR may show multiple small opacities throughout the lung fields and choroidal tubercles may be
visible in the optic fundi.
TB meningitis causes headaches and vomiting, sometimes with neck stiffness, cranial nerve palsies and papilloedema.
Tuberculous osteomyelitis usually affects the spine, with collapse of adjacent vertebrae and a paravertebral abscess.
Patients may present with swollen lymph nodes from tuberculouslymphadenitis or with sinuses or cold abscesses
from bone or soft tissue infection: microscopy of the discharge will show acid-fast bacilli.
Treatment
Refer patients with suspected TB to an appropriate specialist for assessment and treatment. Isolation is required for
patients with untreatedpulmonary TB. Notify the local Public Health department (p211).

P.223
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Anthrax"P

Anthrax is caused by the bacterium Bacillus anthracis which affects cows and other herbivorous animals, especially in
warm climates. The bacterium forms spores which may remain infective for years. Most human cases of anthrax are
cutaneous anthrax caused by direct skin contact with infected tissues and occur in people working with animal
products such as imported hides. Less common, but more serious, are pulmonary anthrax caused by inhalation of
anthrax spores, and intestinal anthrax which is a rare form of food poisoning caused by under-cooked infected meat.
Anthrax spores released deliberately in terrorist attacks may cause cutaneous or pulmonary anthrax, which may be
fatal.

Cutaneous anthrax starts with a red papule which develops into an ulcer (3€~malignant pustuled€™) with a black
centre. The lesion is not painful, but may itch. Malaise and fever may occur and in a few cases, life-threatening
septicaemia develops. Penicillin 41" risk of complications from cutaneous anthrax. The clinical diagnosis is confirmed
by microscopy and culture of the pustule.

Pulmonary anthrax starts within 48hrs of exposure with a flu-like illness, followed by breathlessness and shock.
Septicaemia and meningitis may be fatal, despite antibiotics and intensive treatment.

Airborne transmission of anthrax from one person to another does not occur, but cutaneous anthrax could result from
direct contact with anthrax lesions. Obtain expert advice immediately if anthrax is suspected. It is a notifiable disease
(p211). Post-exposure prophylaxis with antibiotics can prevent anthrax if started early enough. Press enquiries must
be anticipated after any case of anthrax, especially if anthrax spores have been released deliberately. Further
information is available from: http://www.hpa.org.uk/infections
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Streptococcal infections

Streptococcus pyogenes and other streptococci may reside without symptoms, but can cause sore throats (pharyngitis
and tonsillitisa€”see p530), soft tissue infections (cellulitis, erysipelas and lymphangitisd€”see p503), scarlet fever
and occasionally endocarditis and septicaemia. Later, non-suppurative sequelae of streptococcal infections include
erythema nodosum, rheumatic fever (p475) and glomerulonephritis. Streptococci and/or staphylococci may cause
necrotizing fasciitis, impetigo and toxic shock.

Scarlet fever'?

Some streptococcal infections are associated with scarlet fever. There is a diffuse erythematous rash with spots of
at' erythema around slightly raised hair follicles, making the skin feel rough. During the first 1-2days of illness there
is a a€"white strawberry tongued€™, with red papillae protruding through white furry material. After a few days, the
white fur separates leaving a shiny a€ " red strawberry tongued€™. At 10-14days after onset of the rash, skin may
peel from palms and soles. Treat with penicillin or erythromycin for 14days. Complete recovery is usual.

Infective endocarditis

Endocarditis may develop on previously normal heart valves, as well as on diseased or prosthetic valves. IV drug
abusers are liable to staphylococcal infection of the tricuspid valve, with fever and pneumonia from septic PE.

The commonest organism is S. viridans, but many others have been implicated. Many acute cases involve
Staphylococcus aureus and present with acute heart failure.

Clinical features

Fever and changing murmurs suggest endocarditis. Emboli may cause strokes. Ask about weight loss, malaise, night
sweats. Look for clubbing, splinter haemorrhages, splenomegaly, anaemia, microscopic haematuria.

Treatment

On suspicion of endocarditis, admit immediately for investigation (blood cultures, echocardiography) and treatment.

Cellulitis and erysipelas

Treat these bacterial skin infections with antibiotics as described on p503.

Necrotizing fasciitis

This is a rare and severe bacterial infection of soft tissues. It can occur with or without obvious trauma and may
follow illicit heroin injection (4€~muscle poppingd€™). Strep. pyogenes is often involved, sometimes with
Staphylococcus aureusor other bacteria. Often there are both aerobic and anaerobic organisms. Infection involves
fascia and subcutaneous tissues, with gas formation and development of gangrene. Infection may spread to
adjacent muscles, causing myonecrosis or pyogenic myositis.

Initial symptoms and signs may be vague, with severe pain but little on examination, except for tenderness of the
affected area, sometimes with slight erythema and swelling. The patient is usually pyrexial. Infection can spread
rapidly and cause marked soft tissue swelling with discolouration, haemorrhagic blisters or overlying skin necrosis.
Toxic shock may develop and the mortality rate is high.
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X-rays may show gas in the soft tissues.

Treatment involves resuscitation with IV fluids and antibiotics, and prompt surgery to debride the affected area and
excise necrotic tissues.

Similar infections, often with anaerobic organisms, may involve the abdomen, perineum and scrotum (Fournier's
gangrene).
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Staphylococcal infections
Staphylococcus aureus is involved in many infections of wounds, soft tissues (p399), joints and bones (p472).
Staphylococci may also cause impetigo, scalded skin syndrome, food poisoning, pneumonia, endocarditis, toxic shock
syndrome, septicaemia and meningitis.
Impetigo
A highly infectious superficial skin infection caused by staphylococci or streptococci. It may involve normal skin or
complicate a pre-existingcondition such as eczema or scabies. Lesions often start around the mouth/nose, spreading
rapidly on the face and to other parts of the body. Irregular golden-yellow crusted lesions occur, particularly in
streptococcal infections. Staphylococci may cause bullous impetigo, with bullae containing pus which rupture and dry
to form crusts. Treat with topical fusidic acid or mupirocin (usually for 7days, max 10days) and give PO flucloxacillin or
erythromycin if lesions are widespread or there is cellulitis or pyrexia.
Scalded skin syndrome
Staph. aureus may produce an exotoxin causing separation of the outer layers of the epidermis, large sections of
which slide off with minimal pressure, leaving large raw areas resembling a severe scald. Drug allergies can cause
similar lesions. Most cases of scalded skin syndrome (toxicepidermal necrolysis, Lyell's syndrome) occur in children.
Admit for nursing and medical care.
Toxic shock syndrome
This is caused by exotoxins from Staph. aureus or (less commonly)Strep. pyogenes. Some cases during menstruation
are related to tampons, other cases occur after surgical operations, burns, other trauma or local infections. There is
high fever, a generalized erythematous rash, confusion, diarrhoea, muscle pains, hypotension and renal failure.
Subsequently, scales of skin separate from hands and feet. Death may occur from multiple organ failure.
Treat for septic shock with IV fluids and give anti-staphylococcal antibiotics. Remove tampons and send for culture.
Refer to ITU. Involve a surgeon if there is any associated abscess which requires drainage.
Staphylococcal septicaemia
Occurs particularly in debilitated or immunocompromised patients and in IV drug abusers. There may be endocarditis
with metastatic infection of lungs, bone or soft tissues and gangrene due to emboli or arterial thrombosis. Signs of
meningitis and DIC may suggest meningococcal septicaemia (p214) and the rash may be similar.
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Tetanus'?

An acute and often fatal disease, common in much of Asia, Africa and South America, especially in neonates. Now rare
in developed countries: 30-40cases/yr in UK, many involving the elderly. Injecting drug users (eg those a€ " skin
poppingd€™) are also at particular risk. Spores of the Gram +ve organism Clostridium tetani(common in soil and
animal faeces) contaminate a wound, which may be trivial. The spores germinate in anaerobic conditions, producing
tetanospasmin, an exotoxin which blocks inhibitory neurones in the CNS and causes muscle spasm and rigidity.

Incubation period is usually 4-14days, but may be 1day to 3months. In 20% of cases there is no known wound.
Tetanus occasionally occurs after surgery or IM injections.

Clinical features

Stiffness of masseter muscles causes difficulty in opening the mouth (trismus, lockjaw). Muscle stiffness may spread
to all facial and skeletal muscles and muscles of swallowing. Characteristically, the eyes are partly closed, the lips
pursed and stretched (risus sardonicus). Spasm of chest muscles may restrict breathing. There may be abdominal
rigidity, stiffness of limbs and forced extension of the back (opisthotonus). In severe cases, prolonged muscle spasms
affect breathing and swallowing. Pyrexia is common. Autonomic disturbances cause profuse sweating, tachycardia
and hypertension, alternating with bradycardia and hypotension. Cardiac arrhythmias and arrest may occur.

Differential diagnoses

Dystonic reaction to metoclopramide or phenothiazines, strychnine poisoning, quinsy or dental abscess, meningitis,
rabies. Procyclidine or benztropine relieve muscle spasms from drug-induced dystonia, but are unlikely to affect
tetanus; diazepam may relieve dystonia or tetanic spasms.
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Management

Obtain senior medical and anaesthetic help. Monitor breathing, ECG and BP. Refer to ITU. Control spasms with
diazepam. Paralyse and ventilate if breathing becomes inadequate. Clean and debride wounds. Give penicillin and
metronidazole and human tetanus immune globulin.

Prognosis

Depends on severity of disease and quality of care. Short incubation (<4days) and rapid progression suggest severe
disease and high mortality. With expert intensive care, the mortality in adults is <10%, but neonatal tetanus is often
fatal.

Immunization

Tetanus is eminently preventable by immunization and by proper care of wounds (p396).
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Gas gangrene

This is a rapidly spreading infection of muscle by clostridial bacteria (anaerobic toxin-producing Gram +ve bacilli),
usually Clostridium perfringens (formerly called C. welchii). It is fatal if untreated. It often involves wounds of the hip
and buttocks, amputations for vascular disease or severe muscle injuries (eg gunshot wounds). Occasionally, gas
gangrene of the perineum occurs without trauma.

Incubation period is usually <4days (sometimes a few hrs). Sudden severe pain occurs at the wound site. Generalized
toxicity develops rapidly, with tachycardia, sweating and fever. Swelling and skin discolouration occur around the
wound, with a serous ooze, marked tenderness and sometimes haemorrhagic vesicles and crepitus. Shock and renal
failure develop, with death often within 2 days of the onset of symptoms.

Diagnosis depends on clinical features. Severe pain necessitates wound inspection (remove/window any POP). Obtain
immediate senior surgical advice if gas gangrene is suspected. Wound discharge may contain Gram +ve bacilli. X-rays
may show soft tissue gas, but its absence does not exclude gas gangrene.

Treatment

Refer for immediate surgical removal of all infected tissue, antibiotics (metronidazole with penicillin or clindamycin)
and possibly hyperbaric O, and gas gangrene antitoxin.

Botulism"P

The exotoxin of Clostridium botulinum paralyses autonomic and motor nerves by blocking acetylcholine release at
nerve synapses and myoneural junctions. Infection follows eating tinned or preserved food contaminated with C.
botulinum spores: cases have involved sausage, tinned salmon, hazelnut yoghurt and other foods. Rarely, C.
botulinum infects wounds or colonizes the gut. IV drug users may develop botulism after IM or SC injections of
contaminated drugs.

Incubation period is 12-72h. Initial symptoms may be GI (nausea, vomiting, abdominal discomfort, dryness of the
mouth) or neurological (dizziness, blurred vision, diplopia). Later problems include dysarthria, dysphagia, muscle
weakness or paralysis, constipation and urinary retention, respiratory failure and sudden death. Susceptibility varies:
some people who eat contaminated food develop no symptoms or suffer only mild fatigue.

Clinical signs result from involvement of autonomic and motor nerves: dry mouth, cranial nerve palsies (ptosis, squint,
fixed pupils, weakness of tongue), limb weakness with muscle flaccidity. Consciousness and sensation are preserved.
Hypotension and ileus may occur. Fever is unusual.

Differential diagnoses are Guillain-BarrA© syndrome, myasthenia gravis, brainstem stroke, diphtheria, poisoning
(atropine, anticholinergics or organophosphates), paralytic rabies. Botulism may be misdiagnosed as staphylococcal
food poisoning, paralytic shellfish poisoning, CO or mushroom poisoning.

Management

Obtain senior help. Assess and monitor breathing, ventilate if necessary and admit to ITU. Botulinum antitoxin (see
BNF) and possibly penicillin are needed. Inform Public Health: others who have eaten contaminated food may need
urgent treatment. Anticipate media enquiries and the arrival of worried people with tins of suspicious food.
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Sexually transmitted diseases

The commonest sexually transmitted disease (STD) is non-specific genital infection. Other common diseases include
gonorrhoea, genital herpes, trichomoniasis, genital warts, pediculosis pubis, HIV and syphilis. Many patients have
more than one disease. Suspicion of STD necessitates prompt referral to a GU medicine clinic for proper diagnosis,
treatment and follow-up of the patient and contacts. Some GU departments provide an on-call service. Only prescribe
antibiotics for suspected STDs on the advice of a GU specialist.
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Genital ulcers and sores

Most genital ulcers/erosions are either multiple and painful or single and painless. In the UK, multiple genital ulcers
are most often due to herpes simplex; other causes are BehA§et's disease and (rarely) chancroid or scabies. Multiple
painful sores may occur with gonorrhoea, candida or other conditions. Painless genital ulceration should suggest
syphilis (primary chancre is a single ulcer, secondary syphilis often multiple: both are highly infectious). Other causes
of painless ulcers include carcinoma and trauma (possibly self-inflicted).

Urethritis

In men, dysuria and urethral discharge are the commonest presenting symptoms of an STD. However, 5-10% of men
with gonococcal or non-gonococcal urethritis have no symptoms. Urethritis may result from physical trauma, FBs or
from attempts at self-treatment with intraurethral chemicals.

Gonorrhoea usually has a shorter incubation period (3-5days) than non-gonococcal urethritis (eg chlamydia 7-
14days), but do not rely on a clinical diagnosis: refer to a GU clinic for diagnosis, management and follow-up. If no GU
advice is available and treatment cannot wait for attendance at a GU clinic, give doxycycline 200mg PO stat and then
100mg PO daily (or tetracycline 500mg PO qds). If possible, make a glass slide of the discharge, dried in air, for the
patient to take to the clinic. He should be told not to pass urine for 4h before the appointment, in order to allow
serial urine samples to be taken.

Reiter's disease is a rare complication of non-gonococcal urethritis. There is arthritis (mainly of knees, ankles and feet)
and sometimes conjunctivitis, rashes and cardiac and neurological problems.

Gonorrhoea

Gonorrhoea may infect the urethra, cervix, rectum, pharynx or conjunctiva. Men usually have dysuria and urethral
discharge, with rectal discharge and tenesmus in homosexuals. Women are often asymptomatic, but may have
dysuria and vaginal discharge.

Complications include prostatitis, epididymitis, salpingitis, Bartholin's abscess; rarely septicaemia with arthritis, fever,
rash (maculopapular initially then pustular) and endocarditis.
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Hepatitis"®

Hepatitis A (infectious hepatitis) "°

Hepatitis A occurs throughout the world, but is particularly common in the tropics and subtropics. It is transmitted by
contamination of food or water with infected faeces or urine. Many infections are asymptomatic. The incubation
period is 3-5wks. There may be fever, malaise, anorexia and nausea for 2-7days before jaundice develops. Jaundice
is more common in adults than in children and is associated with dark urine, pale stools and tender hepatomegaly.

Treatment is symptomatic, but alcohol should be avoided. Infectivity is greatest shortly before jaundice develops, so
isolation is of little value. Arrange follow-up by a specialist or GP. There is usually complete recovery over several wks.

Hepatitis B"°

Hepatitis B is transmitted by infected blood (eg shared needles in drug abusers, tattooing, needlestick injury) and by
sexual intercourse. The incubation period is 6wks to 6months. The symptoms are similar to hepatitis A, often with
arthralgia and skin rashes. Most patients with hepatitis B recover completely. A few patients develop liver failure or
chronic hepatitis, with a risk of primary liver cancer. Refer to a specialist for follow-up. Asymptomatic carriers of
hepatitis B virus are common (&%o"0.1% of the population in the UK, but %o "20% in parts of Africa and Asia).
Because of the high risk of infection, all health care workers should be immunized against hepatitis B and
a€~universal precautionsd€™ (p236) are essential when handling all blood samples and &€~ sharpsa€™. The
management of needlestick injury is described on p404.

Hepatitis C, D and E"°

Hepatitis C and D are spread in the same way as hepatitis B and may cause hepatic failure or chronic liver disease. No
immunization is available.

Hepatitis E is similar to hepatitis A, but has a high mortality in pregnancy. Refer to a specialist for follow-up.

Leptospirosis (Weil's disease)"?

Weil's disease, caused by the spirochaete Leptospira interrogans, is spread by contact with infected rat's urine, often
in canals, rivers or sewers. The leptospires enter the body through small breaks in the skin or via mucous
membranes of the eyes or nose. After %o " 10 days there is fever, headache, vomiting, diarrhoea, a haemorrhagic
rash, conjunctival reddening, jaundice and renal failure. The mortality is %o " 1%.

Refer to an Infectious Diseases unit. Treatment is with penicillin or doxycycline with supportive care and
haemodialysis if necessary. Prophylactic penicillin or doxycycline is reasonable for people who fall into waterways
contaminated with leptospires.
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Herpes virus infections

Varicella zoster

Chickenpox results from primary infection with varicella zoster virus, which then remains dormant in the dorsal root
ganglia. Reactivation of the virus causes shingles. Chickenpox is usually a mild disease of childhood. An itchy vesicular
rash appears, most densely on the trunk and face, but decreasing peripherally. The lesions appear in crops and crust
over in 3-4days. Fever, malaise and muscle aches may occur in adults. Transmission of infection may occur before the
onset of disease until the last lesion has crusted.

Treat symptomatically, eg calamine lotion for itching and paracetamol for fever. Occasionally, antibiotics are needed for
secondary bacterial skin infection (usually Staph. or Strep.). Pneumonia is rare and in children is usually
staphylococcal, but in adults may be caused by chickenpox virus.

Chickenpox may be severe in neonates and in patients with cystic fibrosis or immune deficiency, who need specialist
assessment and treatment with aciclovir (acyclovir) and/or varicella-zoster immune globulin. Consider aciclovir also for
adults and older adolescents (see BNF).

Shingles often occurs in the elderly and may affect any dermatome, most often thoracic. The pain of shingles may
cause diagnostic difficulty until the rash appears, usually after 1-4days. Erythema is followed by vesicles and then
crusting of lesions in a unilateral distribution over 1 dermatome or 2 adjacent dermatomes. Ophthalmic shingles may
affect the eye via the long ciliary nerves: skin lesions on the side of the tip of the nose imply a high risk of eye
involvement. Oral lesions occur in maxillary and mandibular shingles. Infection of the geniculate ganglion causes a
facial palsy with lesions in the pinna of the ear and on the side of the tongue and hard palate (Ramsay-Hunt
syndrome). In severe shingles there may be weakness of muscles supplied by nerves of the same spinal root.

Antiviral treatment (aciclovir, famciclovir or valaciclovir) at" risk of post-herpetic pain if given early (within 72h of start
of rash). Dose: aciclovir 800mg five times daily for 7days. Antiviral treatment is also indicated in patients with immune
deficiency or ophthalmic zoster, who need immediate specialist referral. Provide analgesia. Antibiotics may be
required for secondary infection.

Herpes simplex

Primary herpes simplex infections often cause painful vesicles and ulceration involving the mouth or genitalia (p538).
The virus may be inoculated locally into skin by trauma (3€~herpes gladiatoruma€™, €~ scrumpoxa€™) or by
contamination of fingers causing herpetic paronychia (whitlow). Infection of the cornea may cause dendritic ulcers
(p520). Herpes simplex meningitis and encephalitisND are uncommon but may be fatal, especially in immunodeficient
patients.

Do not incise a suspected whitlow. Cover it with a dressing and advise care to avoid spread of infection to lips or
eyes.

The herpes simplex virus persists in sensory ganglia and may be reactivated by stimuli such as sun, cold, trauma or
viral respiratory infections. Recurrence of cold sores of the lips is often preceded by a tingling sensation: aciclovir
cream or tablets may prevent the development of vesicles. Secondary bacterial infection of skin lesions may require
antibiotics.
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Infectious mononucleosis (glandular fever)

Infection with the Epstein-Barr virus is common in children and young adults and is spread by saliva or droplets.
Infection often occurs without clinical disease. In glandular fever there is malaise, fever, a sore throat and cervical
lymphadenopathy. The throat may be very red and in 25% of cases there is also infection with a AY-haemolytic
streptococcus. In severe cases there is marked oedema of the throat with tonsillar swelling and a membranous
exudate (&€~ anginosed€™ infectious mononucleosis). Swallowing and breathing may be difficult. A rash is uncommon
unless ampicillin or amoxicillin are given (this rash does not signify allergy to penicillins in general).

Complications of infectious mononucleosis include respiratory obstruction, ruptured spleen (spontaneously or after
minor trauma), thrombocytopenia, jaundice, meningitis, encephalitis, facial palsy and acute polyneuritis (some- times
causing respiratory failure).

Investigations

Take FBC and blood film (for atypical lymphocytes), request Monospot test or Paul-Bunnell test (which may be -ve
initially).

Differential diagnosis includes cytomegalovirus and toxoplasmosis.

Treatment is unnecessary in most patients. Severe or complicated cases need specialist assessment and follow-up.
In anginose infectious mononucleosis, a short course of high dose oral steroids gives rapid relief of symptoms
(prednisolone 80mg PO on day 1, 15mg PO tds on days 2-3, 10mg PO tds on days 4-5, 5mg PO tds on days 6-7).
Steroids are also helpful in patients with neurological complications. Concurrent AY-haemolytic streptococcal infection
requires erythromycin (500mg PO tds), which would also treat the rare unrecognised case of diphtheria.

149/ 460



P.232

Human immunodeficiency virus

First reports of Acquired Immune Deficiency Syndrome (AIDS) involved homosexuals in the USA in 1981. HIV
(previously called HTLV-III, LAV or ARV) was identified as the causative agent in Paris in 1983.

Structure and pathogenesis

HIV is an RNA retrovirus. Retroviruses are characterized by having the enzyme reverse transcriptase. This allows viral
RNA to be transcribed (copied) into DNA and incorporated into host cells, which then make new virus. This mechanism
has proved difficult to overcome: no a€~cured€™ or €~ vaccinea€™ is yet available.

Glycoproteins on the surface of HIV bind to specific receptors on target cells. The cellular receptor for HIV is the CD4
molecule. CD4 receptors are found on a variety of cells, particularly helper/inducer T lymphocytes (3€~CD4 cellsa€™),
but also monocytes and macrophages. CD4 cells normally play a crucial role in co-ordinating the immune response: as
HIV infection progresses and CD4 cell countsat", so the patient develops profound cellular immunodeficency.
Although other complex mechanisms are also involved, CD4 cell counts provide a useful index of disease stage and
progress.

Transmission

HIV has been found in many body fluids, but is mostly transmitted via blood, semen, cervical secretions and perhaps,
breast milk. It may be acquired by:

e sexual intercourse (vaginal or anal), with &t'risk of transmission where individuals already have a genital
mucosal breach (eg coexistent STD)

e risk of vertical transmission from HIV +ve pregnant mother to baby is %o " 15%
e transfusion of unscreened blood/blood products (screening started in 1985 in the UK)

e contaminated needles shared amongst IV drug abusers. Needlestick injuries to health care workers from an
HIV positive source carry a risk of 8%o0"0.3%.

Diagnosis and HIV testing

IgG antibodies to HIV provide evidence of infection and form the basis of current blood tests. Interpret results
remembering that these antibodies may not appear until 3months after exposure. HIV testing is not appropriate in
A&E, but reserved for clinics where informed consent and counselling are available. Refer patients requesting HIV
tests to local Infectious Diseases/GU clinics or advisory organizations, eg the Terrence Higgins Trust (Tel. 0845 1221
200), or the National AIDS Helpline (24h freephone 0800 567 123).

Natural history of HIV infection

HIV infection progresses through a number of phases which form the basis of the 2 commonly used classification
systems (WHO and CDC systems). Acute infection is usually sub-clinical, but may produce a non-specific febrile illness
(lethargy, arthralgia, myalgia) 6wks after exposure. A long asymptomatic period (d%o " 10yrs) follows. Some patients
develop Persistent Generalized Lymphadenopathy (PGL). PGL is unexplained lymphadenopathy (>1cm) at two non-
inguinal sites for 3months. Patients become symptomatic as their immunityat", developing unusual infections and
tumours. Many are a€~indicator diseasesa€™ used to diagnose AIDS (see below). The label a€~AIDSE€™ has
significant psychological connotations. Most patients with AIDS survive > 2yrs. Anti-retroviral drugs (AZT, DDI or DDC)
delay onset of AIDS in symptomatic patients and at' length of survival.
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Initial presentation of HIV to A&E

Many HIV +ve patients attending A&E are aware of their HIV status. Some patients, however, present with HIV
related illness, without knowing (or admitting) that they are HIV +ve. Presentation of any of the diseases listed
below should arouse particular suspicion.

Centers for Disease Control classification of HIV infection

Group I Acute infection
Group II Asymptomatic
Group III Persistent generalized lymphadenopathy
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Group IV Symptomatic infection with subgroups:

Ad€"constitutional disease (fever, diarrhoea, weight loss)

Ba€"neurological disease (dementia, peripheral neuropathy)

Ca€”secondary infectious diseases

Da€"secondary cancers (lymphomas, Kaposi's sarcoma)

Ea€”other conditions

Some indicator diseases for AIDS in HIV +ve patients

e Pneumocystis carinii pneumonia

e Kaposi's sarcoma

e Tracheobronchial or oesophageal candidiasis
e Cerebral toxoplasmosis

e Pulmonary TB

e Cytomegalovirus retinitis

e Cerebral lymphoma

e Recurrent Salmonella septicaemia

e Disseminated histoplasmosis

e Invasive cervical carcinoma

e Disseminated coccidioidomycosis

e Cryptococcosis

e Cryptosporidiosis

e Progressive multifocal leucoencephalopathy

e Oesophageal or bronchial herpes simplex

CD4 counts and AIDS

CD4 counts provide an indication of disease progession: many HIV +ve patients know what their last count was. In
the USA, CD4 counts <200/mm?3 may also be used to define AIDS.
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Presentation of HIV +ve patients

Many patients with symptomatic HIV infection bypass A&E and liaise directly with the specialist unit caring for them.
Assessment of HIV +ve patients is difficult in A&E, where advanced infections may present with relatively few signs
and little past history is available. Similarly, interpretation of investigations is difficult without knowledge of previous
results. It is therefore reasonable to have a low threshold for specialist referral. HIV +ve patients may present with a
variety of complications:

Respiratory problems

As CD4 counts at“, Pneumocystis carinii pneumonia (PCP) becomes more likely and is the commonest indicator
diagnosis of AIDS. A non-productive cough combines with dyspnoea and fever. CXR may reveal bilateral diffuse
interstitial shadowing of both mid-zones. Obtain blood and sputumcultures, rehydrate with IV fluids as necessary and
refer urgently for IV co-trimoxazole or pentamidine 9 steroids. Occasionally, PCP may present with fulminant
respiratory failure needing emergency tracheal intubation and IPPV. Other common infections include pulmonary TB,
Aspergillus and Cryptococcus. IV drug abusers are at special risk of bacterial infection: usually H. influenzae or Strep.
pneumoniae.

Neurological problems

Strongly suspect Cryptococcus neoformans meningitis in HIV +ve patients presenting with headache, fever and

151/ 460



sometimes at" conscious level. Neck stiffness and photophobia are rare, despite advanced infection. Obtain a CT
scan to exclude space-occupying lesions (cerebral toxoplasmosis may present similarly, with focal signs or fits) before
urgent LP and CSF examination. Neurological problems may also be caused by cerebral lymphoma, progressive
leucoencephalopathy (focal deficits secondary to papovaviruses), CMV encephalitis (retinopathy is usually
presenta€”see below) and HIV-associated delirium 9 dementia.

Eye problems

The most significant ophthalmological problem is CMV retinitis, occurring in 15% of patients. This presents with orbital
pain, redness, photophobia and 41" VA. Fundoscopic appearances are characteristic: perivascular haemorrhages and
exudate that have been called &€~ pizza pied€™. Refer for urgent ophthalmological assessment and treatment with
ganciclovir or foscarnet.

Gastrointestinal problems

Nausea, vomiting, diarrhoea and weight loss are common complaints and can be due to drug therapy. Dysphagia may
reflect oesophageal candidiasis, herpes simplex, CMV or Kaposi's sarcoma, all requiring specialist investigation and
treatment.

CMV colitis can cause a serious illness, characterized by abdominal pain, diarrhoea and fever. Obtain plain x-rays if the
recognised complication of toxic dilatation is suspected. Other frequently implicated infective causes of diarrhoea
include: cryptosporidium, Giardia, microsporidium and Salmonella. Send stool specimens (including for Clostridium
difficile) and treat severe diarrhoea by IV rehydration and correction of electrolyte imbalance before referral.

Hepatitis viruses are particularly likely to complicate the picture in IV drug abusers, many of whom are infected with
hepatitis B and C viruses.
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Muco-cutaneous problems
Oral candidiasis, seborrhoeic dermatitis and oral hairy leukoplakia (white ridges on lateral border of tongue) are
often seen before AIDS develops. As immunity at“ patients may develop herpes simplex, herpes zoster and
molluscum contagiosum. Gum bleeding and dental problems are common: the former may be due to
thrombocytopenia. Kaposi's sarcoma is seen in skin and mucous membranes, particularly in homosexuals with AIDS.
It is rarely life-threatening, but requires specialist evaluation and treatment.
Drug reactions and side effects
Many patients will present with symptoms due to drug therapy. This may not be initially apparent: the safest
approach is to exclude tumours and opportunistic infection first.
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HIV and A&E staff

A&E staff are often concerned about the possibility of acquiring HIV from patients. The need to perform invasive
emergency procedures on &€~ high riska€™ patients makes these concerns understandable. Additionally, apparently
A€ " low riska€™ patients may also pose a threat. Therefore treat every patient as if he is &€~ high riska€™. The risk
to A&E staff is largely in the form of needlestick injury (p404). This is reflected in the recommended universal
precautions which should be followed for contact with all emergency patients.

Precautions for A&E staff:

e ensure up-to-date immunization against tetanus and hepatitis B
e cover any open wounds or weeping dermatitis

e wear gloves during any contact with patient's blood or other body fluids
e wash hands before and after every patient contact

e consider wearing double gloves during invasive procedures

e use goggles and mask to protect if aerosolization is anticipated
e wear a mask if the patient may have pulmonary TB

e avoid handling needles directly or using hand-held needles

e neverre-sheathe needles

e place used needles immediately into a &€~ Sharps bina€™

e wash contaminated surfaces with 1:10 bleach

e pregnant staff should not treat patients with AIDS (concern about CMV and herpes simplex virus)
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Handling HIV +ve patients

Despite vigorous attempts to educate the general public, HIV and AIDS remain taboo subjects amongst many in
society. It is imperative to treat all patients, including those who are HIV +ve, with sensitivity and compassion.
Touching and shaking hands with HIV +ve patients is perfectly safe and may help to reassure them that the
discrimination and irrational treatment they might have received outside hospital, does not extend into the A&E
department. In view of prevailing attitudes towards HIV, patient confidentiality is of the utmost importance.
Remember that family and friends accompanying the patient may be unaware of his HIV status.

HIV +ve staff

The risk to patients from A&E staff infected with HIV is minimal, but remains a theoretical possibility. Staff who believe
that they may be HIV +ve must obtain and follow occupational health advice.

Needlestick injury: see p404.
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Imported infectious diseases

Patients may present in A&E with infectious diseases acquired abroad. It is essential to ask where a patient has
been, especially in the 6wks before the onset of symptoms. The most common imported diseases are bowel
infections causing diarrhoea (p216). Less common, but very important diseases include malaria (p240), typhoid
(p241), Legionnaires' disease and hepatitis (p229). Rabies (p242) and viral haemorrhagic fevers such as Lassa fever
(p243) are very rare in the UK.

Occasionally, tropical diseases are acquired in Britain from bites by infected insects carried by plane (eg a€~airport
malariad€™).

Advice about tropical diseases is available from departments of Infectious Diseases or tropical medicine:

Birmingham (Heartlands Hospital) Telephone 0121 424 2000
http://www .heartsol.wmids.nhs.uk

Liverpool (School of Tropical Medicine) Telephone 0151 708 9393 Fax 0151 705

http://www.liv.ac.uk/Istm 3370

London (Hospital for Tropical Diseases) Telephone 0207 387 9300 Fax 0207 388

http://www.thehtd.org 7645

Oxford(Churchill Hospital) Telephone 01865 220 289 Fax 01865
222 901

http://www .jr2.ox.ac.uk/ndm/Tropical_Medicine/pages/home.htm

Glasgow (Gartnavel General Hospital) Telephone 0141 201 3000 Fax 0141 201
3466

A useful public access website provided by the NHS which gives information for people travelling abroad from the UK
is http://www fitfortravel.scot.nhs.uk

Pyrexia of unknown origin in travellers

Think of and check for malaria (p240) in any febrile patient who has been in a malarious area. Consider Lassa fever
(p243) in someone who has been in West Africa in the previous 3wks. Typhoid (p241) often presents as a
septicaemic illness with constipation rather than diarrhoea. TB (p222) and brucellosis may cause fever and sweating
at night.

Investigations
(warn lab of possible risks)

FBC, thick and thin blood films for malaria, U&E, blood glucose, blood culture, urine stick testing, microscopy and
culture, CXR.

Further investigations may include LFTs and viral titres.
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Management

Barrier nurse in a cubicle. Wear gown, gloves, goggles, and mask. Record vaccination and prophylaxis history,
together with countries and areas visited and dates of travel and onset of symptoms. Look particularly for confusion,
dehydration, jaundice, rashes, chest signs, liver and spleen enlargement and tenderness, lymphadenopathy, neck
stiffness, photophobia. Seek expert advice at once if the patient is very ill or there is concern about typhoid, or Lassa
fever or other viral haemorrhagic fevers. Refer to an Infectious Diseases specialist.
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Severe Acute Respiratory Syndrome
Background
SARS is a viral respiratory illness caused by a coronavirus. SARS was first recognised in March 2003, but probably
originated in November 2002 in the Guangdong Province of China, where the virus has been found in wild animals.
SARS spread to several countries, causing deaths in south-east Asia and Canada in March to May 2003. A few cases
have occurred since then. No cases are known at the time of writing, but there is concern that SARS may re-emerge
from China.
Spread
SARS is spread by respiratory droplets produced when an infected person coughs, sneezes or uses a nebulizer. The
virus can also spread when someone touches an object contaminated by infectious droplets and then touches
his/her mouth, nose or eyes.
Features
The incubation period of SARS is usually 2-7days but may be up to 10days. The illness starts with fever (>38A°C),
sometimes associated with rigors, headache, muscle pains and malaise. Diarrhoea may occur. Some patients have
mild respiratory symptoms initially. A dry cough develops after 2-7days, with increasing breathlessness from hypoxia
caused by pneumonia. Consider the possibility of SARS in a patient with these symptoms who, within 10days of the
onset of illness, has visited an area where SARS may occur (especially China) or worked in a laboratory holding SARS
virus samples.
CXR may be normal or may show patchy infiltrates, and later areas of consolidation. WCC is usually normal or at"
initially.
Management
If SARS is suspected, get expert help (A&E consultant, Infectious Diseases specialist and infection control staff) and
isolate the patient in a side room. Ensure that the minimum number of staff have contact with the patient. Staff who
do have contact must wear masks or respirators (of N95 standard), goggles, gowns and gloves, with strict
handwashing and carefuldisposal of all items. Provide the patient with an N95 mask or a surgical mask. Record SaO,
and give O5 if necessary, but avoid flow rates of >6litres/min, to minimize virus aerolization. If bronchodilators are
needed, use a spacer inhaler rather than a nebulizer. Maintain a list of all contacts. Expect press enquiries.
An expert will help to assess to decide about admission. Those admitted should ideally be placed in a negative
pressure isolation room with full infection control measures. Treat as for community-acquired pneumonia (p109).
Further information about SARS is available on several websites:

http://www.hpa.org.uk/infections/topics_az/SARS/menu.htm (Health Protection Agency, UK)

http://www.info.gov.hk/info/sars/eindex.htm (Hong Kong SARS website)

http://www.sars.gov.sg (Singapore Government SARS website)

http://www.who.int/csr/sars/en/index.html (World Health Organization)
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Malarian®

Malaria is common in many tropical and subtropical countries. It is a parasitic infection transmitted by mosquitoes.
There are four varieties, caused by Plasmodium falciparum, P. vivax, P. ovale and P. malariae. Falciparum (3€~ malignant
tertiana€™) malaria is the most important, since it may be rapidly fatal and drug-resistant strains are common.
Serious complications are unusual in the other types of malaria, but they may cause febrile convulsions in children.

Malaria in the UK

Many cases occur in travellers from malarious areas, especially P. vivax infections from the Indian subcontinent and P.
falciparuminfections from Africa, South-East Asia and Central and South America. Malaria often develops despite
antimalarial tablets, because of drug resistance or incorrect dosage. Exclude malaria as the cause of any febrile
illness within 2months of return from a malarious area. Common misdiagnoses are influenza and viral hepatitis.
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Clinical features

The incubation period is usually 7-14days for P. falciparum and 12-40days for other types of malaria, but occasionally
it is much longer (>1yr), especially in P. malariae and P. vivax infections. There is malaise, fatigue, fever and headache
followed by paroxysms lasting 8-12h of rigors, vomiting and then severe sweating. The fever may become periodic
(48h in P. ovale orP. vivax infections and 72h in P. malariae). Haemolytic anaemia, splenomegaly and jaundice may
occur, but lymphadenopathy is not a feature. P. falciparum may cause cerebral malaria with coma, fits, oculogyric crisis
and focal neurological signs. Diarrhoea, cardiac failure, pulmonary oedema and shock may occur. Deterioration can be
rapid.

Investigations

Consider Lassa fever (p243) in recent visitors to West Africa. Send blood for thin and thick film examination for
malaria in any ill patient who has been in a malarious area. Repeated blood films may be needed. If falciparum
malaria is possible, start treatment without waiting for the blood results. Other investigations are FBC (malaria may
cause anaemia, neutropenia and thrombocytopenia), U&E (renal failure is possible), blood glucose (hypoglycaemia
may be severe) and urine testing (haemolysis may occur - €~ black water fevera€™).

Treatment of falciparum malaria
Careful monitoring is needed A+ ITU. Obtain expert advice from a tropical disease specialist (p211), especially if the
patient is severely ill or has come from Thailand or adjacent countries where there is widespread drug resistance.

Give quinine, orally or IV depending on the severity of illness (oral dose: quinine sulphate 600mg (adult) or 10mg/kg
(child) every 8hrs for 7days; IV dosage: quinine dihydrochloride 10mg of base/kg in 500mL dextrose/saline over 4h).
Alternative drugs are mefloquine or malarone (proguanil with atovaquone). In drug resistant infections, doxycycline

or FansidarA® (pyrimethamine and sulfadoxine) may be required in addition to quinine. See BNF.

Treatment of benign malarias (P. vivax, ovale, malariae)

Refer to Infectious Diseases unit for treatment and follow-up. Usual treatment is chloroquine. A course of primaquine
is also needed to prevent relapse in vivax and ovale infections, but glucose-6-phosphate dehydrogenase levels need
to be checked before primaquine is used, since it may cause haemolysis in G-6-PD deficient patients.
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Typhoid"® and paratyphoid"® (enteric fever)
These fevers, caused by Salmonella typhi and S. paratyphi A, B or C, occur throughout the world, especially where
hygiene is inadequate. They are spread by contamination of food or water by urine or faeces from a patient or an
asymptomatic carrier. Typhoid may occur despite immunization. Typhoid and malaria are the first diseases to consider
if fever develops soon after a visit to the tropics. The incubation period is usually 8-14days but may be up to 21days.
Initial symptoms
Headache, fever and a dry cough, with abdominal discomfort and anorexia. Constipation is common, but diarrhoea
may occur, especially in children. Confusion and hallucinations may develop.
Physical examination
This may be normal. There may be a relative bradycardia (i.e. less than the usual 15 beats/min at'in pulse rate per
AeC of fever). Splenomegaly and abdominal tenderness occur, but there is no lymphadenopathy. 4€~Rose spotsa€™
are pink macular spots on the lower chest or upper abdomen which blanch on pressure. There may be signs of
pneumonia or dehydration. Intestinal perforation or haemorrhage occur occasionally.
Investigations
FBC (slight leucopenia is common), blood films for malaria, U&E, blood cultures. CXR (for signs of TB or pneumonia).
Treatment
Isolate and barrier nurse. Admit suspected cases to an Infectious Diseases unit and notify the local consultant in
Communicable Disease Control immediately. The usual drug treatment is with ciprofloxacin or chloramphenicol.
P.242

Poliomyelitis"°
Paralytic poliomyelitis is rare in developed countries where vaccination is routine. Fever is followed by signs of
meningitis, pain and spasm in limb muscles. Respiratory failure may be fatal.

Resuscitate and ventilate if necessary and refer to ITU.

The differential diagnosis includes Guillain-BarrA© syndrome (p138) and organophosphate poisoning (p200).
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RabiesNP

Rabies is a viral infection of mammals which occurs in most parts of the world, including much of the Arctic as well as
tropical and temperate regions. At present it is not endemic in the UK, Norway, Sweden, Iceland, Australasia or
Japan. Human and animal rabies is most common in the Indian subcontinent, Thailand, the Philippines and parts of
South America. Most human infections result from dog bites, but rabies can be transmitted by many other
domesticated or wild animals, such as cats and foxes. Rabies virus in an animal's saliva may cause infection by
contamination of a bite or scratch or by absorption through mucous membranes of the eye, mouth or nose. Rarely,
infection occurs from inhalation of the virus in bat-infested caves.

Prevention of rabies after a bite is described on p400. Expert advice about post-exposure treatment is available in
the UK from the Viral Zoonosis Unit of the Health Protection Agency (telephone 020 8200 4400).

The Department of Health's Memorandum on Rabies: Prevention and Control (2000) is available from:

http://www.doh.gov.uk/rabies/memorandumrabies/rabies.pdf

See also: http://www.hpa.org.uk/infections/tropics__az/rabies/menu.htm

Clinical features

The incubation period of rabies is usually 3-12wks, but can vary from a few days to >2yrs.

The first symptoms are itching, tingling or pain at the site of the bite wound. Headache, fever, and malaise occur, with
spreading paralysis and episodes of confusion, hallucination and agitation. Hydrophobia is characteristic: attempts at
drinking cause spasm of muscles involved in breathing and swallowing and also profound terror. In 8%o0"20% of
cases there is 3€"dumb rabiesd€™ with at'paralysis, but no episodes of spasm or hyperactivity. Rabies is almost
always fatal, even with ITU treatment.

Management

If suspected, barrier nurse the patient in a quiet room with the minimum of staff, who must wear gowns, gloves,
masks and eye protection. Obtain advice immediately from a specialist in Infectious Diseases. Anticipate press
enquiries. Record the names of all staff involved, so that they can be offered rabies immunization.
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Viral haemorrhagic fevers®

Lassa fever

Lassa fever occurs in many rural parts of West Africa. It is a viral infection acquired from infected blood or secretions,
transmitted by inadvertent innoculation (eg needlestick injuries) or contamination of mucous membranes or broken
skin. In Africa it is transmitted by multimammate rats. The incubation period is up to 3wks. There is a high mortality,

Early symptoms are non-specific with fever, malaise, headache, sore throat, retrosternal chest pain and backache.
Periorbital oedema, swelling of the neck and conjunctival injection are common. Suspect Lassa fever in any pyrexial
patient who has been in rural West Africa (south of the Sahara) in the previous 3wks. However, malaria and typhoid
are much more common and need urgent diagnosis and treatment.

Management

If Lassa fever is possible, barrier nurse the patient in a cubicle by staff wearing gloves, gowns, googles and masks.
Take special care to avoid needlestick injuries. Before taking any blood samples, discuss the case with a tropical
diseases specialist and the local consultant in Communicable Disease Control. Start treatment immediately for
falciparum malaria (p240). Warn the lab about Lassa fever and send blood for examination for malaria. The patient
will be admitted to an isolation bed, possibly in a high security Infectious Diseases unit.

Ebola fever and Marburg fever

These are viral haemorrhagic fevers which occur in west and central Africa (Zaire, Uganda, Kenya and Sudan) and
have similar clinical features and a high mortality. Transmission is usually by infected blood, but the viruses may be
acquired from monkeys or apes. The incubation period is usually 4-10days. Iliness starts suddenly with severe
headache, high fever and generalized pains, especially in the back, followed by severe diarrhoea, abdominal pain,
dry throat, a maculopapular rash, conjunctivitis and gastrointestinal bleeding. Isolate and treat as for suspected
Lassa fever.

Other viral haemorrhagic fevers

Diseases with similar features (plus in some cases jaundice) include dengue (southern Asia, South America and the
Carribean), Crimean-Congo fever (central Africa, parts of Eastern Europe and Asia) and yellow fever (Africa and South
America). The initial management is the same as for Lassa fever.
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Near drowning and drowning

Definitions

Drowning is death by suffocation from submersion in any liquid.
Drowning is a common cause of death in young people.

40% of drownings occur in children aged <4yrs.

Near drowning is survival (at least temporarily).

In adults, the commonest predisposing factor is alcohol, sometimes with other drugs. A significant proportion reflect
attempted suicide. In the UK, marine near drowning is usually associated with hypothermia (p256).

Pathophysiology

Wet drowning

Involves significant aspiration of fluid into the lungs. This causes pulmonary vasoconstriction and hypertension with
ventilation/perfusion mismatch, aggravated by surfactant destruction and washout, 4t“lung compliance and
atelectasis. Acute respiratory failure is common.

ABG shows hypoxia, hypercarbia and mixed respiratory/metabolic acidosis. The onset of symptoms can occur rapidly,
but in lesser insults, symptoms may be delayed.

Contamination
Water contaminated with chemical waste, detergents etc, may induce further lung injury.

Electrolytes
Irrespective of whether aspirated water is salt, fresh or swimming pool, changes in serum electrolytes and blood
volume are similar and are rarely immediately life-threatening.

Gastric fluid
Swallowing of fluid into the stomach, with gastric dilatation, vomiting and aspiration, is common.

Dry drowning

In 8%0"10-20% of deaths from drowning, a small amount of water entering the larynx causes persistent
laryngospasm, which results in asphyxia and an immediate outpouring of thick mucus, froth and foam, but without
significant aspirationd€”this is 4€~dry drowninga€™.

Secondary drowning
A deterioration in a previously apparently well patient following successful resuscitation after submersion. It may
occur in 5-10% of initial survivors.

The diving reflex

This is probably seen only in young children, but may explain why successful resuscitation without neurological deficit
can occur after prolonged immersion. Cold water stimulates facial nerve afferents, while hypoxia stimulates the
carotid body chemoreceptors. These effects reflexly &t“heart rate and vasoconstrict skin, GI tract and skeletal muscle
vessels redistributing blood to brain and heart. Associated hypothermia results in at“metabolic demands, delaying
cerebral hypoxia.

P.247

Management
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e Consider associated injury (eg to the cervical spine from diving into a shallow pool or surfing), and treat
appropriately.

e Maintain the airway. Remove regurgitated fluid/debris by suction of the upper airway. It is crucial to ensure
adequate ventilation and correction of hypoxia. If the patient does not have a gag reflex, oris apnoeic,
ventilate with a bag and mask and proceed to early tracheal intubation with IPPV. In spontaneously breathing
patients, give the highest FiO, possible. IPPV will be required if hypoxia and/or hypercapnia are present

despite O, therapy, or there are signs of pulmonary oedema. PEEP ventilation may significantly improve

oxygenation by at“functional residual capacity, improving V/Q mismatch and enhancing fluid resorption from
the pulmonary bed. However, PEEP may &t“venous return to the heart and this should be commenced under
ITU guidance. Inhalation of mud/sand etc may require broncoscopy for clearance.

e If the patientis in cardiac arrest, commence CPR (p46). Conventional CPR is appropriate, but defibrillation may
not be successful until core TA°>30A°C (p258). Appropriate rapid core rewarming techniques are required.

e Remove all wet/cold clothing.

e Monitor core TA® and start rewarming (p258).

e Relieve gastric dilatation and water absorption from the stomach by NG tube.
e Check U&E, blood glucose, ABG, FBC, CXR, ECG.

e Consider the presence of alcohol, drugs of abuse or in the case of possible intentional overdose, other drugs.
Alcohol and/or paracetamol blood levels may be appropriate.

e Do not use &€ prophylactica€™ steroids, or barbiturates.

e Antibiotics may be warranted if contaminated water (eg sewage) is involved (see p229).

Outcome

Resuscitation without cerebral deficit is possible after prolonged submersion (even >60mins), particularly if
associated with hypothermia. 50% of children recovered a€~apparently lifelessa€™ will survive, and even adults GCS

3'4/15 with fixed dilated pupils can survive unimpaired.

Respiratory effort is a sensitive prognostic sign, but in hypothermic patients its absence does not necessarily imply
poor outcome. Note the time to the first spontaneous respiratory gasp.

Poor prognostic factors include extremes of age, severe acidosis, immersion >5mins and coma on admission.

Good prognostic signs are patients who are alert on admission, hypothermia, older children/adults, brief submersion
time and those who receive rapid on-scene basic life support and respond to initial resuscitation measures.

Asymptomatic patients who have no abnormality on repeated clinical examination, ABG and CXR require observation
for at least 4-6h prior to considering discharge. Admit all others to ITU or general ward as appropriate.

P.248

Electrical injuries

An electric shock can cause cardiac and respiratory arrest. The heart often restarts spontaneously, but the
respiratory arrest may be prolonged, causing fatal hypoxia. Thermal injury from the electric current produces burns
and muscle damage. Muscle spasms from a shock may result in dislocations or fractures or precipitate a fall causing
major trauma. Fatal electrocution can occur from domestic electricity (in the UK 230volts, alternating current at
50cycles/sec), but severe injury is more common with high voltage shocks (>1000volts).

Lightning causes a direct current (DC) shock at a very high voltage (up to 100 million volts), but short duration (0.1-
1milliseconds).

Electrical flash and arc burns

An electrical short-circuit near to a person may cause sudden vaporization of metal and deposition of a thin layer of
hot metal on the skin, without any electricity passing through the casualty. Electrical flash burns may look dramatic
because of discolouration of the skin, but are often superficial and heal uneventfully. In contrast, electrical arcing
produces high temperatures and may cause deep dermal or full thickness burns, especially if clothing is set alight.

Contact burns

If electricity has passed through the patient there are usually two or more entry or exit wounds, which are full
thickness burns with white or charred edges. Tissue damage is more extensive than the visible burns, especially with
high voltage injuries. Deeper layers of skeletal muscle may be involved and muscle damage can cause myoglobinuria
and renal failure. Myonecrosis and oedema of muscles may produce a compartment syndrome (p384).

If current passes through the torso, cardiac arrhythmias are more likely than if only a single limb is involved.
Myocardial damage may occur, often in association with vascular injuries.

Neurological effects of electric shocks include coma, seizures, headaches, transient paralysis, peripheral neuropathy
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and mood disturbances.
Ophthalmic injuries are common after electrical burns of the head. Cataracts and glaucoma may develop later.

Electrocution in pregnancy has major risks for the fetus (spontaneous abortion has been reported). Obtain
obstetric advice.

Lightning

The sudden vaporization of sweat and rain water caused by lightning may explode clothes and shoes off the victim
and rupture ear drums. Lightning burns are superficial, often with a characteristic feathered or fern-like appearance.
The limbs are often cold and mottled due to arterial spasm, which usually resolves over a few hours. Deep muscle
damage and myoglobinuria are rare. Coma may result from direct brain injury, head injury due to a fall, or cardiac
arrest. CPR, if indicated, may be successful even if required for prolonged periods. Survivors may be confused and
amnesic for several days and may have fits and temporary paralysis. Cataracts are common.

P.249
Management

e At the scene, make sure that the current is turned off before anyone approaches or touches the casualty.
Remember that high voltage electricity can arc through the air or pass through the ground.

e Check the airway, breathing and circulation. Electrical burns of the mouth and throat may cause oedema and
airway obstruction.

e Perform CPR (p46) if necessary, but minimize movement of the spine in case of trauma.

e Examine thoroughly for head, chest, abdominal and skeletal injuries.

e Examine all over for skin entry/exit burns and check pulses and sensation.

e Check the ECG: there may be arrhythmias (eg AF), conduction defects, ST elevation and T wave changes.

e Check FBC, U&E and creatine kinase (except in minor low-voltage burns).

e Test the urine for blood. If the stick test is +ve for blood, but there are no RBC on microscopy, treat for
myoglobinuria to prevent renal failure: obtain specialist advice and maintain a high urine output, consider using
mannitol A+ isotonic sodium bicarbonate.

e Fluid loss into muscles results in hypovolaemia: IV fluids are often required. After high voltage injuries,
widespread fasciotomies may be needed, with excision or amputation of non-viable tissues and inspection and
further debridement after 48h.

Admission
It is reasonable to allow home asymptomatic patients with domestic and minor low voltage burns, a normal ECG, no
history suggestive of arrhythmia (eg palpitations) and no myoglobinuria, but review if any problem develops.
Admit children who bite electric flexes for observation because of the risk of delayed bleeding from labial blood
vessels.
Many patients with electrical injuries will need admission for observation and monitoring. Admit all patients with high
voltage conduction injuries, cardiac arrhythmias, chest pain or ECG abnormalities, vascular injury or myoglobinuria.
P.250

Radiation accidents

In the UK, 24hr advice/assistance is available via NAIR (National Arrangements for Incidents involving Radioactivity)
on telephone 0800 834153 or via the police. It is important to distinguish between external irradiation of a person
and contamination with radioactive material. Someone exposed to X-rays or to gamma rays in a radiation sterilizing
unit receives no further radiation after removal from the source and there is no risk of contaminating anyone else.
However, a person contaminated with radioactive material is still exposed to radiation and needs urgent but careful
decontamination to minimize the risks to himself and to other people. Some hospitals are officially designated for the
care of casualties contaminated with radioactive substances, but in an emergency a patient may be taken to any A&E
department, where a plan for such events should exist.

Anticipation of a radiation accident

e Inform the A&E consultant on duty immediately if a patient from a radiation accident arrives or is expected.
e Get advice and help from a radiation physicist (from Medical Physics or radiotherapy department).
e Implement the appropriate Radiation Incident Plan to deal with the patient.

e Expect media enquiries.
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Treatment of contaminated casualties

Where possible, treatment should take place in a designated decontamination room. This room should have a
separate entrance, ventilation arrangements, decontamination facilities with shower and contaminated water
collection facilities. Cover the floor of this room and entrance/exit corridors with disposable sheeting. All staff must
themselves be decontaminated and checked before leaving this area.

e Turn off air conditioning.

e Pregnant and potentially pregnant staff should not be involved.

e Provide any necessary life-saving treatment, but avoid spreading contamination.

e J€”Barrier nursed€™, as for an infectious disease.

e Assume patients are contaminated until they have been checked by the radiation physicist.

e Instruct patients and staff not to eat, drink or smoke.

e Involve the minimum number of staff, who should wear facemasks, theatre clothing with impermeable gowns
or plastic aprons, two pairs of gloves and overshoes or rubber boots.

e Restrict and record movements of people in and out of the room.
e Ensure that the ambulance crew wait for monitoring of themselves and their vehicle.
e Keep everything that may be contaminated for radiation testing.

e Collect the patient's clothes, dressings, swabs and any equipment used in plastic bags and keep them in the
decontamination room.

e All blood/urine samples must be specially labelled and the labs informed of the radiation risk.

e Life-threatening injuries may take precedence over all of the above, such that patients need to be managed in
the resuscitation room.
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Decontamination of the patient

The radiation physicist should determine the sites of contamination and monitor the effectiveness of treatment. The
object is to remove any contaminating substance and minimize absorption into the body, especially via the mouth,
nose and wounds.

e Cover any wounds prior to decontamination.

e Avoid splashing.

e Radioactive material can usually be removed from intact skin by washing with soap and water. Gentle
scrubbing may be needed, but it is important to avoid damaging the skin. Carefully clean wounds and irrigate
with water or saline.

e Clean the mouth using a mouthwash and a soft toothbrush, with care to avoid swallowing any fluid.

e Instruct the patient to blow his nose into paper handkerchiefs. If the nose is still contaminated irrigate it with
small amounts of water.

e Irrigate each eye from the medial side outwards to avoid draining contaminated water into the nasolacrimal
duct.

e Clean the hair by washing with shampoo and by clipping if contamination persists, but do not shave the scalp.

e If monitoring shows that all contamination has been removed, treat the patient as for an irradiated, but
uncontaminated patient. However, if contamination persists, or if radioactive material has been
ingested/inhaled, further treatment will be needed after discussion with a radiation specialist.

e Check all staff involved in treating the patient for radioactive contamination before they leave the treatment
area.

The irradiated patient

A patient who has been irradiated or contaminated with radiation may be at risk of radiation sickness or other ill
effects. Admit to a designated unit for assessment and follow-up by a radiotherapist or other specialist.

Initial symptoms of radiation sickness are malaise, nausea, vomiting and diarrhoea, starting a few hours after
exposure. There is then a latent period before the main effects of radiation sickness appear. Record any symptoms
and the time of onset. The effects of anxiety and stress may be similar to the early features of radiation sickness.

Take blood for FBC, U&E and blood group, recording the time on the blood tubes and in the notes. Measurement of
the lymphocyte count and analysis of chromosomes at known times after exposure are helpful in assessing the
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amount of radiation received and determining the prognosis. A low (<1.0 A— 109/Iitre) or falling lymphocyte count
indicates serious radiation exposure.

Further Information
http://www.nrpt.org/radiation-incidents/nairhtm(NAIR)

http://www.hpa.org.uk (Health Protection Agency)

P.252

Diving emergencies 1
Consider any symptom developing within 48h of a dive as related to the dive until proven otherwise. On suspicion of
a diving-related episode, seek specialist advice urgently (see below).

Diving related emergencies fall into four main categories: drowning (p246), barotrauma, decompression iliness,
marine bites or stings (p402).

Barotrauma

May occur in any gas-containing body cavity during descent or ascent.

Descent barotrauma (4€ “squeezed€™) results from compression of gas in enclosed spaces as the ambient
pressuredt'. Commonly, the ears, sinuses and skin are affected. Middle ear squeeze may be precipitated by
Eustachian tube congestion and leads to erythema, haemorrhage or tympanic membrane perforation with conductive
hearing loss. Round or oval window rupture (inner ear squeeze) occurs with sudden pressure changes between the
middle and inner ear and results in acute tinnitus, vertigo and deafness and a perilymphatic fistula. ENT opinion is
urgently required if a perilymphatic fistula is suspected and for cases of severe or continuing symptoms. If tympanic
membrane rupture has not occurred, middle ear squeeze can usually be managed with a decongestants/simple
analgesics. If it has ruptured, give antibiotics (p527). Instruct the patient not to dive until the symptoms have
resolved and the drum has completely healed.

Sinus barotrauma has a similar aetiology to middle ear injury and is often associated with URTI, mucosal polyps and
sinusitis. Treat similarly to ear barotrauma.

Divers who fail to exhale periodically via the nose into their face mask during descent may develop &€ “face mask
squeezed€™ (skin barotrauma). Erythema, bruising and petechial and conjunctival haemorrhages develop in the
enclosed area. Skin tightly enclosed by parts of the diving suit can have similar appearances. Usually no treatment is
required.

Ascent barotrauma is the reverse of squeeze, and particularly affects the lungs. It may be caused by breath-holding
during rapid uncontrolled ascent or by air trapping in patients with asthma or congenital lung bullae. Mediastinal
emphysema is the commonest event and presents with at*hoarseness, neck swelling and retrosternal chest
discomfort. Symptoms usually resolve spontaneously with high concentrations of O,. Pneumothorax is a potentially

life-threatening complication if it develops during the dive, as the intrapleural gas cannot be vented and increasing
ascent will precipitate tension. Conventional treatment by needle decompression, aspiration/chest drain insertion
(p326) is required.

Dental pain may occur on ascent or descent in carious teeth or those which have had recent fillings. The affected
tooth is tender on tapping. Treat symptomatically with analgesics and arrange dental referral.
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For advice on treatment, and use of hyperbaric chambers in the UK
contact:

England, Wales, Northern Ireland

Telephone 07831 151523 (24hrs)
e Duty Diving Medical Officer

Institute of Naval Medicine based
in Gosport, Hants

Telephone 01752 209999 (24hrs) Ask for the Duty Diving

e Diving Diseases Research Centre Doctor.

Plymouth

Scotland
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Telephone 01224 681818 State a€~diving emergencya€™.
Give your name and number. Request Duty Hyperbaric
Physician.

e 4€¢ National Hyperbaric Centre
Aberdeen, Royal Infirmary

IN THE EVENT OF ANY DIFFICULTIES IN CONTACTING THESE AGENCIES, TELEPHONE 999, AND ASK FOR HM
COASTGUARD

Further Information

e Royal Naval Medical Service http://www.rnreference.mod.uk/09/inm/ddmo.htm

e Diving Diseases Research Centre http://www.ddrc.org (Hyperbaric Medical Centre, Plymouth, England)

e Scottish Diving Medicine http://www.sdm.scot.nhs.uk

e Divers Alert Network http://www.diversalertnetwork.org/contact

P.254
Diving emergencies 2

Decompression illness

There are two forms of decompression iliness. The first occurs when dissolved nitrogen in blood and tissues is not
expelled at a sufficient rate to prevent bubble formation. The second occurs when air bubbles are released into the
circulation because of pulmonary barotrauma. This follows if air bubbles enter the pulmonary capillaries from ruptured
alveoli. The bubbles travel via the left side of the heart to the systemic circulation. Cerebral air embolism usually
causes symptoms as the diver surfaces with loss of consciousness, fits, cardiovascular collapse and chest pain.
Clinically, differentiation between the two forms is difficult and initial management is the same. In general, the sooner
the onset of symptoms, the greater the likely severity. Symptoms may be attributed by the patient (and the unwary
doctor) to musculoskeletal sprains/strains or other minor injury. Decompression illness is more likely in divers who
have not followed safe ascent recommendations, the obese, in cold water and when excessive exercise has occurred
during the dive. It may be precipitated by air travel if insufficient time is left between diving and flying for residual
nitrogen to leave the body in a controlled fashion. Bubbles have direct mechanical and local inflammatory effects,
commonly involving joints, skin, CNS, lungs and ears.

Joint pain, 4€"the bendsa€™, most often affects shoulders and elbows. A dull aching sensation, at'by movement,
but without localised tenderness is common. Pruritic rashes, local swelling and a peau d'orange effect may occur.
Back pain, limb weakness, sensory abnormalities or urinary retention imply spinal cord involvement. Central effects
include focal deficits, cerebellar disturbance and mood changes.

Treatment for decom pression illness is recompression. If delayed, risks of permanent damage to brain and spinal
cord greatlyat'. The diagnosis of decompression sickness may only follow the response to recompression. Pending
this, give the highest possible concentration of O,. Analgesics/sedatives can mask recompression responses and

should be used after obtaining specialist advice. Entonox is absolutely contraindicated.

If intubation is required, inflate the ET tube cuff with sterile water, since during recompression an air-filled cuff will
deflate. IV fluids (0.9% saline or a plasma expander) assist oxygenation of ischaemic tissues and facilitate discharge
of excess tissue nitrogen load into the venous system by ensuring adequate circulating volume. Some centres may

recommend aspirin and/or dextran solutions to dt"“capillary sludging which accompanies severe decompression
sickness.

Despite dry or wet suits, hypothermia is common. Treat with appropriate passive or active rewarming (p258).

Air evacuation If, after consultation with the diving medical centre, air evacuation is necessary, unpressurized
aircraft should not fly above 300m. The diver should breathe 100% 0O,. On reaching the diving centre, recompression

to a simulated depth of 18m with 100% O» occurs interspersed with periods of air breathing to &t“ O, toxicity risk.

Slow decompression then follows standard treatment protocols.

Divers usually dive in pairs. If a diver has symptoms of decompression sickness or pulmonary barotrauma, his
4€"buddya€™ will be at risk also. Although recompression may not be required in the buddy, transfer him along with
the affected diver and their diving equipment to the recompression facility.
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Obtain the following information before referral, if possible:

e The patient's current condition, progression since onset and response to treatment.
e Time of onset of symptoms related to the dive.

e Dive profile and history (depth, duration, activity during the dive, speed of ascent including details of any
stoppages, environmental conditions (water, temperature, currents etc), pre-dive exercise, alcohol, drugs and
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food, type and condition of diving equipment used, clothing worn, other recent dives). Many divers store much
of this information in a dive computer.

e Previous medical history, previous diving-related episodes, drug history.
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Hypothermiaa€”presentation
Definitions
Hypothermia exists when the core TA°<35A°C.
Hypothermia may be classified as follows:
mild hypothermia = 32-35A°C
moderate hypothermia = 30-32A°C
severe hypothermia = <30A°C
Background
Infants and the elderly are at particular risk. In young adults hypothermia is usually due to environmental exposure
(eg cold water immersion, hill-walking) or to immobility and/or impaired conscious level from alcohol/ drugs. In the
elderly, it is more often a prolonged state of multifactorial origin. Common precipitants include immobility (Parkinson's
disease, hypothyroidism), lack of cold awareness (dementia, autonomic neuropathy), unsatisfactory housing, poverty,
drugs (sedatives, antidepressants), alcohol, acute confusion and infections.
Clinical features
Severe hypothermia may mimic death. Wide variations occur, but as core TA°4t", cerebral and cardiovascular function
deteriorate. At 32—35A°C, apathy, amnesia, ataxia and dysarthria are common. At <32A°C, consciousness falls
progressively leading to coma, a1t“BP, arrhythmias (check pulse for at least 1min before diagnosing cardiac arrest),
respiratory depression and muscular rigidity. Shivering is an unreliable sign. VF may occur spontaneously when TAe
falls <28A°C and may be provoked by excessive movement or invasive procedures.
Diagnosis
Check rectal TA° with an electronic probe or low-reading thermometer. Rectal TA° may lag behind true core levels.
Tympanic or oesophageal TA® reflect core levels, but require special probes.
Investigations
e URE
e FBC, toxicology and clotting screens. Note that hypothermia can cause or aggravate coagulation disturbances
e blood glucose (BMG reading may be falselyat")
e amylase (at'levels common, but do not necessarily imply pancreatitis)
e blood cultures
e ABG
e ECG: look for prolongation of elements in the PQRST complex, J-waves, and arrhythmias (AF and bradycardias
are the commonest)
e CXR: look for pneumonia, aspiration, LVF, other X-rays may be required (eg for suspected fractured neck of
femur, head injury)
e CTscan may be indicated if head injury or CVA is suspected
P.257
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Figure. ECG in hypothermia (with J-waves)

Notes on this ECG:

e rhythm disturbance is atrial fibrillation with slow ventricular response
e prolongation of QRS
e delayed repolarisation 4€~J-wavesa€™ (arrowed)

e ST-T wave abnormalities

Hypothermiaa€”management

Principles

e Treatin a warm room (>21A°C).

e Handle the patient gently.

e Remove wet clothes and dry the skin.
e Monitor ECG.

e Give warmed, humidified O, by mask.

e Intubation, if needed, should be preceded by pre-oxygenation and must be performed expertly to avoid
precipitating arrhythmias.

e If gastric dilation is present pass an NG tube.

P.258

e Secure IV access. IV fluid is rarely required unless volume loss from another cause is present. If BPat" during

rewarming, give 300-500mL of warmed 0.9% saline or colloid and consider CVP and urinary catheter in

unstable patients. Warm IV fluid administration is an inefficient rewarming method and runs the risks of fluid

overload and precipitating arrhythmias.
e Correct hypoglycaemia if present with IV 50% glucose.

e If CPRis required, give chest compressions and ventilations at standard rates.

e In hypothermic cardiac arrest, the heart may be unresponsive to defibril-lation, pacing and drug therapy. Drug

metabolism is 41" and unpredictable: avoid drugs until core TA°>30A°C (then give with 4t'dosage intervals).

e Defibrillation is appropriate at normal energy levels if VF/VT is present. If the initial sequence of 3 shocks is
unsuccessful, defer further attempts until core TA°>30A°C.

Rewarming methods

The choice depends upon the severity and duration of the condition, available facilities and the individual patient:
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Passive rewarming
Easy, non-invasive, and suitable for mild cases (TA°>32A°C).

at“evaporative and conductive losses by wrapping in warm blankets and polythene sheets (remember to cover the
back and sides of the head).

Endogenous metabolism and shivering generate heat allowing spontaneous rewarming. Aim for a rate of 0.5-2A°C/h,
but do not rewarm the elderly with prolonged hypothermia too rapidly (>0.6A°C/h), as cerebral/pulmonary oedema
may develop.

Active rewarming

Surface A water bath at 37-41A°C is rapid and useful for acute immersion hypothermia. Hazards include core TA°
afterdrop with peripheral vasodilation. It cannot be used in injured patients, or if CPR is required. Airway care,
ventilation and monitoring are difficult. Heat pads or hot-water bottles are less efficient and can cause burns. A hot
air blanket is convenient and effective.

Core rewarming
e airway warming: in self-ventilating patients by inhalation of heated (40—45A°C) humidified O, or air is effective
(TA°i at 1-2.5A°C/h), simple to use, and can be combined with other methods.

e peritoneal lavage: simple, and quick to set up. Saline at 45A°C is run in via DPL catheter (p336), left for 10-
20mins and replaced with a fresh warm supply. The fluid directly heats the liver and retroperitoneal structures
including blood in the IVC.

e extracorporeal: cardiopulmonary bypass maintains brain and vital organ perfusion and if available, is the

method of choice in patients with severe hypothermia or those in cardiac arrest. Core TA®i at 1-2A°C/5mins.

P.259
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Heat illness

Body TA° is normally kept at 36-8A°C by homeostatic mechanisms controlled by the hypothalamus. Hyperthermia
occurs when these mechanisms are overwhelmed by factors acting individually, or (commonly) together. These
conditions arise even in temperate climates. At-risk groups include the very young and elderly in conditions of
at'temperature/humidity and patients with unaccustomed or prolonged muscular activity (eg at a€ ravesa€™,
associated with ecstasy or other drugs), grand mal fitting, athletes, marathon runners and armed forces recruits.

Predisposing medical factors include

e alcohol use/withdrawal (including delerium tremens)

e cardiac disease
e any condition which may cause or aggravate Na+/H20 loss (eg gastroenteritis, cystic fibrosis)

e drugs, including: alcohol, diuretics, salicylates, anticholinergics (antihistamines, tricyclic antidepressants),
sympathomimetics (amphetamines, ecstasy, LSD, cocaine, phencyclidine, appetite suppressants),
phenothiazines, antipsychotics, MAOI, SSRI.

Heat illness has a spectrum of severity:

Heat cramps a+” Heat exhaustion a+” Heat stroke
In heat cramps/exhaustion, homeostatic mechanisms still function, but are overwhelmed.

In heat stroke, all thermoregulatory control is lost, body TA°at" ra pidly to very high levels (>41A°C) causing
widespread severe tissue/organ damage. Mortality may exceed 10%.

Heat cramps
Core TA° 37-39A°C. Mental function is normal.

Sweating during exercise and replacement with hypotonic fluid leads to Natdeficiency. Brief cramps occur in muscles

used in heavy work, usually after exertion.

Heat exhaustion

Core TA°<40A°C. Mental function is normal.

Characterized by mixed Na+/H20 depletion. Sweating and tachycardia are usually present. Symptoms of weakness,
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fatigue, headache, vertigo, nausea/vomiting, postural dizziness, syncope. Patients will recover with rest and fluids.
In mild cases, remove from heat and use simple cooling techniques. Rehydrate with oral electrolyte solutions.

More severe cases require IV 0.9% saline or 0.45% saline/5% dextrose. Use clinical assessment, U&E and Hct to guide
infusion rate. Up to 4 litres may be required over 6-12h. Avoid over-rapid infusion which may cause
pulmonary/cerebral oedema.

Measurement of core TA°

Oesophageal, tympanic membrane and intravascular (Swan-Ganz) probes give the most accurate readings, but are
rarely available or practical in A&E. Continuous monitoring by an electronic rectal probe is most applicable in A&E, but
may underestimate core TA°, and respond slowly to changes.
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Heat stroke

Suspect in collapse during or after exercise and in high risk groups. Core TA° is very high >41A°C (but significant
cooling can occur before arrival in A&E). There is multi-system damage especially to the CNS. Outcome depends upon
the height and duration of a1t'TA°. Mortality is 4%o " 10%.

CNSa€”"oedema and petechial haemorrhages cause focal/generalised damage.
Muscle injury releases enzymes, myoglobin, urate, K¥, P043'

Livera€”cell injury releases liver enzymes. Jaundice commonly develops after 24h.
Kidneysa€”ARF from hypovolaemia, muscle breakdown products, DIC, acidosis.

Blooda€"DIC, thrombocytopenia, leucocytosis.

Metabolic 41" or 41" KT, metabolic acidosis, respiratory alkalosis, hypoglycaemia.
Features
Sweating may be present. The skin surface may feel deceptively cool due to peripheral vasoconstriction.

CNSa€"confusion, delirium, fitting, coma, oculogyric crisis, tremor, muscle rigidity, decerebrate posturing, cerebellar
dysfunction, pupils may be dilated.

CVSa€"tachycardia, hypotension, arrhythmias.

Coagulopathya€”purpura, conjunctival haemorrhages, melaena, haematuria.

Investigations
ABG, U&E, BMG, CK, clotting screen, LFTs, urate, Ca?*, PO43", ECG, CXR

Treatment

e Rapid therapy is vital. Do not wait for the results of investigations.
e Remove all clothing and from hot environment.

e Secure the airway (intubation and IPPV may be needed) and give high FiO,.

e Cooling techniques depend upon facilities available and the clinical state of the patient. Do not give
&€~ antipyreticsd€™ such as aspirin/paracetamol. Aim for cooling rate at least 0.1A°C/min. When core
TA°<39A°C stop active cooling as hypothermia may develop. Evaporative cooling is the most efficient and
applicable treatment. Spray the naked patient with tepid tap water and blow air over the body with fans. Ice-
packs can be applied to the axillae, groins, neck and scalp (but avoid prolonged contact). Consider cold gastric
or peritoneal lavage, or cardiopulmonary bypass if these techniques fail.

e IV Fluids a€” give 50mL 50% dextrose IV if BMG <3mmol/litre. Severe hypovolaemia is uncommon. If
hypotension persists despite 4t“TA°, give IV 0.9% saline (1-1.5litres over 1-2h). Avoid overloading circulation
with risk of pulmonary/cerebral oedema. CVP/Swan-Ganz monitoring may be needed. CVP may be initially at*
due to peripheral vasoconstriction.

e Insert a urinary catheter. If myoglobinuria is present, aim for at'urine output and consider giving IV
bicarbonate and/or mannitol.

e If fits occur, give IV diazepama€”but beware respiratory depression.
Neuroleptic malignant syndrome is an idiosyncratic reaction in patients on antipsychotics (esp haloperidol,

thioridazine, chlorpromazine). Features are muscle rigidity, extrapyramidal signs, autonomic dysfunction, severe
dyskinesia. Treat with dantrolene rapid IV (dose 1mg/kg, repeated up to 10mg/kg).

Malignant hyperpyrexia is a rare autosomal dominant condition related to use of suxamethonium/halothane.
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Dantrolene (dose as above), prevents CaZ*release from skeletal muscle and is very effective.
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Chapter 7
Analgesia and anaesthesia

P.264
Pain relief
Many patients who come to A&E departments are in pain. Knowledge of the site and characteristics of the pain is
often important in diagnosing the problem. Relief of pain is an essential and urgent part of treatment. Pain and
distress may prevent patients giving useful details of history and symptoms and may not allow them to co-operate
with investigations or treatment.
Methods of pain relief
Relieving pain often requires analgesic drugs, but other types of treatment are sometimes more important. If an
injury becomes more painful than expected consider the possibility of infection or vascular compromise. Severe pain
despite immobilisation of a fracture suggests a vascular injury, compartment syndrome (p384) or a tight plaster
(p410). Reflex sympathetic dystrophy (Sudeck's atrophy) may also cause severe pain starting a few days after
relatively minor trauma.
Splintage
Immobilisation of a fracture results in at“pain and at“requirement for analgesic drugs. Inhalation analgesia with
Entonox*® (p270) is often helpful while the splint or cast is being applied.
Elevation
Many limb injuries produce considerable swelling, which causes pain and stiffness. Elevate in order to at“swelling,
relieve the pain and allow mobilization as soon as possible.
Cold
Cool burns as soon as possible, usually in cold water, to relieve the pain and stop any continuing thermal injury.
Chemical burns from hydrofluoric acid (p383) are often extremely painful and need prolonged cooling in iced water.
Pain from recent sprains and muscle injuries may be at“ by cooling with ice-packs (or a pack of frozen peas) applied
for 10-15mins at a time, with a piece of towelling between the ice-pack and the skin.
Heat
Pain following sprains and strains of the neck, back and limbs is often caused by muscle spasm. It may be eased by
heat from a hot bath, hot water bottle or heat lamp.
Dressings
Pain from minor burns and fingertip injuries often resolves after a suitable dressing is applied.
Local anaesthesia
LA provides excellent pain relief for fractured shaft of femur (p296) and for some finger and hand injuries (p286).
Strongly consider administering LA prior to obtaining X-rays.
Definitive treatment
Reducing a pulled elbow or trephining a subungual haematoma usually gives immediate relief of pain, so no
analgesia is needed.
Psychological aspects of pain relief
Anxiety and distress accompany pain and worsen patients' suffering. Psycho-logical support is needed as well as
physical relief from pain. Patients are helped by caring staff who explain what is happening and provide support and
reassurance. The presence of family members or a close friend is often helpful.
P.265
P.266
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Analgesics: aspirin and paracetamol

Many different analgesic drugs are available, but it is best to use only a few and become familiar with their actions,
dosages, side effects and contraindications. Most hospitals have analgesic policies and limit the choice of drugs which
may be used. Before prescribing any drug, check what treatment has been given. The patient may already be taking
analgesia or have supplies at home. Many drugs interact with others: important drug interactions are listed in the
BNF. Ask about drug allergies and record them. Before giving aspirin or NSAIDs ask and record about indigestion,
peptic ulceration and asthma.

Aspirin

Aspirin is a good analgesic for headaches, musculoskeletal pain and dysmenorrhoea and has antipyretic and mild
anti-inflammatory actions. It interacts with warfarin, some anticonvulsants and other drugs and may exacerbate
asthma and cause gastric irritation.

Do not use aspirin in children <12yrs or during breastfeeding.

Adult dose PO is 300-900mg 4-6hrly (max 4g daily).

Paracetamol

Paracetamol (3€~acetaminophenda€™ in USA) has similar analgesic and antipyretic actions to aspirin, but has no anti-
inflmmatory effects and causes less gastric irritation than aspirin.

Adult dose is 0.5-1g 4-6hrly (max 4g daily).

Child aged 3months-1yr: 60-120mg

1-5yrs: 120-250mg

6-12yrs: 250-500mg

Doses may be repeated 4-6hrly (max 4 doses in 24hrs).

Overdosage can cause liver and renal damage (p184).

Compound analgesics (paracetamol + opioid)

Compound analgesic tablets containing paracetamol and low doses of opioids are widely used but have little benefit
over paracetamol alone and cause more side effects, such as constipation and dizziness, particularly in elderly
people. These compound preparations include:

Co-codamol 8/500 (codeine phosphate 8mg, paracetamol 500mg)
Co-dydramol (dihydrocodeine tartrate 10mg, paracetamol 500mg)
Co-proxamol (dextropropoxyphene 32.5mg, paracetamol 325mg)

Compound preparations of paracetamol and full doses of opioids, eg co-codamol 30/500 (codeine phosphate 30mg,
paracetamol 500mg), are more potent than paracetamol alone, but may cause opioid side effects, including nausea,
vomiting, constipation, dizziness, drowsiness and respiratory depression. Opioid dependency can occur with
prolonged usage. Co-proxamol was withdrawn in the UK in 2005.
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Analgesics: NSAIDs

Non-steroidal anti-inflammatory drugs

NSAIDs are often used to treat musculoskeletal pain, with or without inflammation, although in many cases non-drug
treatment (heat or cold, elevation) and paracetamol should be tried first. NSAIDs can cause gastric irritation,
diarrhoea, GI bleeding and perforation, with &t'risk at higher drug dosage and in patients aged >60yrs and those
with a history of peptic ulcer. NSAIDs may exacerbate asthma and can precipitate renal failure in patients with heart
failure, cirrhosis or renal insufficiency. Interactions occur with diuretics, warfarin, lithium and other drugs (see BNF).
When possible, advise that NSAIDs be taken after food to at“risk of GI side effects. If NSAID treatment is essential in
patients at high risk of GI problems consider prophylactic treatment with misoprostol (see BNF).

Many NSAIDs are available and all can cause serious adverse effects, but ibuprofen, diclofenac and naproxen are
relatively safe and cover most requirements. Ibuprofen has the lowest incidence of side effects, is the cheapest of
these drugs and may be bought without prescription. Ibuprofen is useful in children as an analgesic and antipyretic,
especially when paracetamol is insufficient.

Ibuprofen dosage 1.2-1.8g daily in 3-4 divided doses (max 2.4g daily). Child (>7kg): 20mg/kg daily in 3-4 divided
doses.

Diclofenac (oral or rectal) 75-150mg daily in 2-3 divided doses.

Naproxen 0.5-1g daily in 2 divided doses (max 1.25g daily). Acute gout: 750mg initially, then 250mg 8 hrly until pain
resolves.
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Injectable NSAIDs

Some NSAIDs may be given by injection for musculoskeletal pain (eg acute low back pain) or for renal or biliary colic.
The contraindications and side effects are the same as for oral treatment. IM injections are painful and can cause
sterile abscesses, so oral or rectal treatment is preferable. NSAIDs provide effective analgesia for renal colic, but the
onset is slower than with IV opioids, which some prefer. A NSAID is particularly useful in suspected drug addicts who
claim to have renal colic.

Ketorolac may be given IM or slowly IV (initial dose 10mg over at least 15secs: see BNF). It is useful as an adjunct for
MUAs.

Diclofenac must be given by deep IM injection (not IV, which causes venous thrombosis). Dose: 75mg, repeated if
necessary after 30mins (max 150mg in 24hrs).

Topical NSAIDs

NSAID gels or creams applied to painful areas provide some analgesia, but are less effective than oral treatment.
Systemic absorption may occur and cause adverse effects as for oral NSAIDs.

P.268
Analgesics: opioids
Morphine
Morphine is the standard analgesic for severe pain. As well as providing analgesia, it may &t'venous capacitance and
so is used for pulmonary oedema due to LVF.
Morphine frequently causes nausea and vomiting in adultsd€”therefore give it with an antiemetic (cyclizine 50mg
IV/IM or prochlorperazine 12.5mg IM). Antiemetics are not usually necessary in children aged <10yrs.
Other side-effects of opioids include drowsiness and constipation. Pinpoint pupils can complicate neurological
assessment. Respiratory depression and hypotension occur with large doses. The effects of opioids are reversed by
naloxone (p182).
In acute conditions, give morphine by slow IV injection, which provides rapid but controlled analgesia. The dose
varies with the patient and the degree of pain. Titrate the dose depending on the response: 2mg may be adequate
in a frail old lady, but sometimes 20mg is required in a young fit person with severe injuries. Dilute morphine with
0.9% saline to 1mg/mL and give it slowly IV (1-2mg/min in adults) in 1mg increments until pain is relieved. Label the
syringe clearly. Give further analgesia if pain recurs. IV morphine dose in children is 100-200micrograms/kg, given in
increments, repeated as necessary. Patient or nurse-controlled analgesia using a computerized syringe pump is very
good for post-operative analgesia, but not appropriate in A&E.
IM injections provide slower and less controlled effects than IV analgesia: avoid their use, especially in shocked
patients. IM morphine could be used in small children needing strong analgesia but not IV fluids (eg while dressing
superficial burns). However, oral or nasal analgesia is preferable.
Morphine may be given orally as Oramorph”® oral solution:
child aged 1-5yrs: max dose 5mg (2.5mL)
child aged 6-12yrs: max dose 5-10mg (2.5-5mL)
Codeine is given orally for moderate pain (30-60mg 4 hrly, max 240mg daily) and has side effects similar to morphine.
Codeine may also be given IM. Dihydrocodeine is similar to codeine.
Diamorphine (heroin) has similar effects to morphine, but is more soluble and so can be dissolved in a very small
volume of diluent. Nasal diamorphine provides effective analgesia in children (p273).
Fentanyl is a short-acting opioid.
Nalbuphine is not a controlled drug and has been used in prehospital care. It is a partial antagonist of opioids. If
pain recurs after nalbuphine has been given, larger than usual doses of morphine may be needed to achieve
analgesia.
Pethidine provides rapid but short-lasting analgesia, but is less potent than morphine. It is sometimes used for renal
or biliary colic in preference to morphine, which is said to cause smooth muscle spasm, although in practice this does
not seem to be a problem. Pethidine is given slowly 1V, titrated as necessary (usual adult dose &%o"50mg IV), or less
effectively IM (50-100mg). Give an antiemetic with it.
P.269
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Analgesics: Entonox?® and ketamine
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Entonox
Entonox is a mixture of 50% N>O and 50% O,. It is stored as a compressed gas in blue cylinders with a blue and

white shoulder. It is unsuitable for use at <-6A°C, since the gases separate and a hypoxic mixture could be given.
Entonox diffuses more rapidly than nitrogen and so is contraindicated with the following: undrained pneumothorax
(since it may produce a tension pneumothorax), after diving (d1'risk of decompression sickness), facial injury, base of
skull fracture, intestinal obstruction, at“conscious level.

Entonox is controlled by a demand valve and is inhaled through a mask or mouthpiece, often held by the patient. It
provides rapid and effective analgesia and is widely used in prehospital care. In A&E, Entonox is useful for initial
analgesia, for example while splinting limb injuries, and for many minor procedures such as reduction of a dislocated
patella or finger. Tell the patient to breathe deeply through the mask or mouthpiece and warn him that he may feel
drowsy or drunk, but that this will wear off within a few minutes.

Ketamine

Ketamine is a dissociative anaesthetic drug which may be given IM or IV by experts and which provides strong
analgesia in sub-anaesthetic dosage. It is rarely used in hospital practice for adults, because it may cause severe
hallucinations, but these are less of a problem in children. Ketamine is particularly useful in prehospital care and is
the most appropriate drug in the rare cases when GA is needed outside hospital for extrication or emergency
amputation. It is very useful for sedation of children for procedures such as suturing of minor wounds.

Airway -protective reflexes are maintained better with ketamine than with other induction agents, but airway
obstruction and aspiration of gastric contents are still potential hazards. Respiratory depression is uncommon at
normal dosage, unless the drug is given too rapidly. Ketamine is a bronchodilator and may be used in asthmatics. It
stimulates the cardiovascular system and causes tachycardia and hypertension, so avoid it in head-injured patients,
in severely hypertensive patients and in chronic alcoholics. Hallucinations are less likely if a small dose of midazolam
is given and the patient is not disturbed during recovery from anaesthesia.

Ketamine is available in 3 strengths: 10, 50 and 100mg/mL. The IV dose is 1-2mg/kg over 60secs, which is effective
after 2-7mins and provides surgical anaesthesia lasting 5-10mins. The IM dose for GA is 10mg/kg, which is effective
after 4-15mins and gives surgical anaesthesia for 12-25mins. Further doses (10-20mg IV or 20-50mg IM) can be
given if major limb movements occur or if &t'muscle tone prevents extrication of the patient.

For sedation of children undergoing suturing or other minor procedures, ketamine may be given IM in a dose of 2-
2.5mg/kg, with atropine 0.01mg/kg mixed in the same syringe. With this dose of ketamine, LA is needed for cleaning
and suturing of wounds, but little physical restraint should be needed to allow the procedure to take place.
Occasionally, a second dose of ketamine (1mg/kg IM) is required to achieve adequate sedation. Larger initial doses
(such as 4 or 5 mg/kg) provide deeper sedation, but are more likely to cause side effects (eg vomiting or agitation)
during recovery. With low doses of ketamine, agitation is unlikely and there is no advantage in adding midazolam.
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Analgesia for trauma

Multiple injuries
Entonox may be useful for analgesia during transport and initial resuscitation, but only allows administration of 50%
O, and should not be used if there is an undrained pneumothorax. As soon as practicable, use other forms of

analgesia, usually IV morphine (p268) and/or nerve blocks (p284), together with splintage of fractures to at“pain
and at“blood loss.

Head injury

Relief of pain is particularly important in head-injured patients, since pain and restlessness at'ICP, which can
exacerbate secondary brain injury. Headache due to a head injury can usually be treated with paracetamol,
diclofenac or codeine phosphate (which may cause less central depression than stronger opioids such as morphine).
If the headache is severe orincreasing, arrange a CT scan to look for an intracranial haematoma. Try to avoid strong
opioids, because of concern about sedation and respiratory depression, but if pain is severe give morphine in small
IV increments. The effects can be reversed if necessary with naloxone. Femoral nerve block is particularly useful in a
patient with a head injury and a fractured femur, since it " or avoids the need for opioids.

Small children with minor head injuries sometimes deny having headaches, but look and feel much better if given
paracetamol (p266). Provide further doses if necessary over the following 12-24h.

Chest injury

Chest injuries are often extremely painful. Good analgesia is essential to relieve distress and at“risk of complications
such as pneumonia and respiratory failure. Avoid giving Entonox if a pneumothorax is a possibility, until this has been
excluded or drained. Give high concentration O, as soon as possible and check SaO5 and ABG. Give morphine in slow

IV increments (p268) and monitor for respiratory problems. Intercostal nerve blocks (p295) provide good analgesia
for fractured ribs, but may cause a pneumothorax and should only be used in patients being admitted. In severe
chest injuries get anaesthetic or ITU help: thoracic epidural local anaesthesia can sometimes avoid the need for IPPV.
Before a thoracic epidural is performed, check X-rays of the thoracic spine for fractures.
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P.272
Analgesia in specific situations

Children
Injured children are distressed by both fear and pain. Sensitive treatment, explanation and reassurance are

important, but give analgesia whenever necessary.

Oral analgesia is usually with paracetamol (p266), but if this is inadequate add ibuprofen (p267), dihydrocodeine
elixir, or Oramorph.

Ibuprofen dose: 20mg/kg daily in divided doses as ibuprofen suspension (Junifen, 100mg in 5mL) 1-2 yrs: 2.5mL; 3-
7yrs: 5mL; 8-12yrs: 10mL, all 3-4 times daily.

Dihydrocodeine elixir dose: 0.5-1mg/kg PO 4-6 hrly.
Children in severe pain may benefit from PO morphine (as Oramorph oral solution&d€”p268).
Entonox (p270) gives rapid analgesia without the need for an injection.

IV morphine is appropriate in severe injuries, but take particular care if there is a head injury, since sedation may
occur.

Femoral nerve block (p296) provides good analgesia for femoral fractures and is usually well tolerated.

Digital nerve block with bupivacaine (p286) is useful for painful finger injuries (especially crush injuries). Provide this
before X-ray: when the child returns from X-ray the finger may then be cleaned and dressed painlessly.

IM morphine could be used to provide analgesia for small burns or fractured arms, but oral morphine or nasal
diamorphine are preferable, since IM injections are painful and unpleasant.

Nasal diamorphine is not licensed, but is playing an increasing role in the provision of pain relief in children (see
below).

Acute abdominal pain

It is cruel and unnecessary to withhold analgesia from patients with acute abdominal pain. Adequate analgesia
allows the patient to give a clearer history and often facilitates examination and diagnosis: tenderness and rigidity
become more localised and masses more readily palpable. Good X-rays cannot be obtained if the patient is
distressed and restless because of renal colic or a perforated ulcer.

Morphine by slow IV injection (p268) is appropriate in severe pain, unless this is due to renal or biliary colic, in which
an NSAID (p267) or pethidine (p268) may be preferred.

Toothache

Toothache or pain after dental extractions can often be eased by aspirin, an NSAID or paracetamol. Do not give
opioids such as codeine or dihydrocodeine, which may make the pain worse. Drainage of a dental abscess may be
required to relieve toothache.
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Nasal diamorphine for analgesia in children

In the UK, diamorphine is licensed for use IV, IM, SC and PO. Nasal diamorphine is unlicensed, but clinical studies and
experience have shown that this is an effective and acceptable method of analgesia for children with limb fractures or
small burns who do not need immediate venous access. It should be given as soon as possible, prior to X-rays.

Contraindications: age <1lyr (or weight <10kg), nasal obstruction or injury, basal skull fracture, opioid sensitivity.

Verbal consent for nasal diamorphine needs to be obtained from the child's parents (and the child if appropriate),
since this is an unlicensed route of administration of this drug. Follow local protocols. The advice below is based on
the published studies.

The dose of nasal diamorphine is 0.1mg/kg, given in a syringe in a volume of 0.2mL. The child is weighed. The
appropriate concentration of solution for the weight of child is achieved by adding an appropriate volume of 0.9%
saline to a 10mg ampoule of diamorphine (and then 0.2mL of this solution is administered):

Weight Volume of saline Dose of diamorphine (mg)(kg) (mL) in 0.2mL

10 2.0 1.0

15 1.3 il
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20 1.0 2.0
25 0.8 2.5
30 0.7 2.9
35 0.6 3.3
40 0.5 4.0
50 0.4 5.0
60 0.3 6.7

0.2mL of this solution is drawn up into a syringe and administered drop by drop into one or both nostrils, whilst the
child's head is tilted back. The head should be turned to each side and then tilted forwards, each position being
maintained for several secs. The time of administration should be recorded. Conscious levels and SaO, should be

assessed frequently. Resuscitation facilities and naloxone must be available in case respiratory depression were to
occur, but this is unlikely. Nasal diamorphine provides rapid analgesia which lasts up to 4hrs.

References
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Local anaesthesia (LA)

Indications for LA in A&E:

LA is indicated in any situation in which it will provide satisfactory analgesia or safe and adequate conditions for
operations or procedures. These include the following:

e Insertion of venous cannulae (0.1mL of 1% lidocaine SC 30secs prior to cannulation &t“pain of cannulation
without affecting the success rate)

e Cleaning, exploration and suturing of many wounds

e Analgesia for some fractures, eg shaft of femur

e Minor operations/procedures, eg manipulation of some fractures and dislocations, insertion of chest drain,
peritoneal lavage, drainage of paronychia, removal of corneal FB.

Contraindications to LA:

e Refusal or poor co-operation by the patient

e Allergy to local anaesthetic Severe allergic reactions to LA are rare, but anaphylaxis can occur. If allergy to a LA
is alleged, obtain full details of the circumstances and the drug involved and check with a senior before giving
any LA. It may be possible to use a different drug. Some allergic reactions are caused by the preservative in
multi-dose vials rather than the drug itself, so single dose ampoules may not cause a problem. Some alleged
a€”allergiesa€™ are actually toxic effects due to overdosage, or faints due to fear and pain.

e Infection at the proposed injection site Injection into an inflamed area is painful and could spread infection. High
tissue acidity from inflammation &t effectiveness of LA drugs. Hyperaemia causes rapid removal of the drug
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and so a short duration of action and at'risk of toxicity. LA nerve block at a site away from the infected area
can provide good anaesthesia, eg digital nerve block for paronychia or nerve blocks at the ankle for an
abscess on the sole of the foot.

e Bleeding disorder Anticoagulant therapy and thrombocytopenia are contraindications for nerve blocks in which
there is a risk of inadvertent arterial puncture.

Special cautions (at'risk of toxicity):
e small children
e elderly or debilitated
e heart block
e |ow cardiac output
e epilepsy
e myasthenia gravis
e hepatic impairment
e porphyria
e anti-arrhythmic or AY-blocker therapy (41'risk of myocardial depression)

e cimetidine therapy (inhibits metabolism of lidocaine)
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Lidocaine (lignocaine)
Lidocaine is the LA used most frequently for local infiltration and for nerve blocks. It is available in 0.5%, 1% and 2%
solutions, both &€~ plaind€™ (without epinephrine/adrenaline) or with epinephrine/adrenaline 1:200,000. For routine
use the most suitable choice is 1% plain lidocaine.
Duration of action Lidocaine acts rapidly and the effects last about 30-60mins (for plain lidocaine) to 90mins (for
lidocaine with epinephrine/adrenaline). The duration of action varies with the dosage and the local circulation.
For plain lidocaine the max dose is 200mg (20mL of 1% solution) in a healthy adult or 3mg/kg in a child.
For lidocaine with epinephrine/adrenaline the max dose is 500mg (50mL of 1% solution) in a healthy adult or 7mg/kg in
a child.
These are the max total doses for one or more injections given together for local infiltration or nerve block (with care
to avoid intravascular injection). at“dose in debilitated or elderly patients, or if there is a particular risk of toxicity
(p274). Lidocaine can also be used for anaesthesia of the skin (with prilocaine in EMLA cream, p280), urethra and
cornea and also as a spray for anaesthetising mucous membranes in the mouth and throat.
Bupivacaine
Bupivacaine is particularly useful for nerve blocks since it has a long duration of action (3-8hrs), although its onset of
anaesthesia is slower than lidocaine. It may also be used for local infiltration, but not for IV regional anaesthesia
(Bier's block, p282). Bupivacaine is available in concentrations from 0.25-0.75% without epinephrine/adrenaline and
0.25-0.5% with epinephrine/adrenaline. The most appropriate is usually 0.5% bupivacaine without
epinephrine/adrenaline. The max dose of bupivacaine for a fit adult is 150mg (30mL of 0.5% or 60mL of 0.25%) and
for a child 2 mg/kg. The max dose is the same with or without epinephrine/adrenaline.
Prilocaine
Prilocaine has a similar duration of action to lidocaine. It can be used for local infiltration or nerve blocks, but is
particularly useful for Bier's block (IV regional anaesthesia, p282). High doses (usually >600mg) may cause
methaemoglobinaemia. The max dose of prilocaine for a healthy adult is 400mg (40mL of 1% solution) and for a child
is 6mg/kg.
Amethocaine
Amethocaine is used for topical local anaesthesia of the cornea and skin (p280).
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Local anaesthetic toxicity

Toxic effects

These result from overdosage of LA or inadvertent intravascular injection. The first symptoms and signs are usually
neurological, with numbness of the mouth and tongue, slurring of speech, lightheadedness, tinnitus, confusion and
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drowsiness. Muscle twitching, convulsions and coma can occur.

Cardiovascular toxicity may initially result in tachycardia and hypertension, but later there is hypotension with a
bradycardia and heart block. Ventricular arrhythmias and cardiac arrest occur occasionally, especially with
bupivacaine.

Early signs of toxicity

These may be detected if the doctor maintains a conversation with the patient while injecting LA. Toxic effects may
start immediately if an intravascular injection is given. However, peak blood levels usually occur %o " 10-25mins after
injectiona€”so if a relatively large dose has been given, do not leave the patient alone while anaesthesia develops.

Occasionally, patients initially agree to LA but become a€~hystericala€™ or faint (even while lying flat) when an
injection is given. In such circumstances it may be difficult to distinguish immediately between the effects of anxiety
and those of drug toxicity.

Treatment of LA toxicity

e stop the procedure

e call for help

e clear and maintain the airway

e give 100% O,

e obtain IV access

e monitor ECG

e record pulse, BP, respiratory rate and conscious level

e if convulsions occur ensure adequate oxygenation and give diazepam. Adult dose of diazepam is 5-10mg
slowly IV (child: 0.1-0.2mg/kg).

e treat hypotension by raising the foot of the trolley. If systolic BP remains <90mmHg in an adult, give IV fluids
(eg colloid 500mL). In a child give 20mL/kg if systolic BP <70mmHg.

e bradycardia usually resolves without treatment, but atropine and cardiac pacing could be used if bradycardia
and severe hypotension persist. Treat cardiac arrest with standard techniques (p45).
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Epinephrine/adrenaline in local anaesthesia

Most LA causes vasodilatation, so epinephrine/adrenaline is sometimes added as a vasoconstrictor. This at“blood
loss, at'duration of anaesthesia and at"“toxicity by delaying absorption of the LA. Lidocaine with epinephrine/
adrenaline is sometimes useful in scalp wounds, in which bleeding can be profuse but the bleeding point not visible.

Bupivacaine with epinephrine/adrenaline is recommended for intercostal nerve block to at“risk of toxicity from rapid
absorption in a relatively vascular area.

Lidocaine with epinephrine/adrenaline can be used in some situations (see below for contraindications) if a relatively
large volume of LA is needed, since the max dose for a healthy adult is 500mg (50mL of 1% solution) compared to
200mg (20mL of 1%) for plain lidocaine. Other possibilities in such circumstances include 0.5% lidocaine, prilocaine
(max dose: 40mL of 1% solution) or GA.

The max concentration of epinephrine/adrenaline in LA is 1 in 200,000, except for dental anaesthesia in which 1 in
80,000 may be used. The max total dose of epinephrine/adrenaline in a healthy adult is 500micrograms.

Contraindications and cautions

Never use epinephrine/adrenaline for injections in fingers, toes, nose, ears or penis, nor in IV regional anaesthesia
(Bier's block, p282). Avoid epinephrine/adrenaline for injections in or near flap lacerations, since vasoconstriction
could cause ischaemic necrosis.

Avoid epinephrine/adrenaline in:

e IHD

e hypertension

e peripheral vascular disease
e thyrotoxicosis

e phaeochromocytoma

e patients on AY-blockers.
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The BNF states that LA with epinephrine/adrenaline appears to be safe in patients on tricyclic antidepressants.

Storage Keep ampoules and vials of LA with epinephrine/adrenaline in a locked cupboard separate from those
without epinephrine/adrenaline, so that they are only available by special request and are not used inadvertently or
inappropriately.

P.278
General principles of local anaesthesia
Obtain a brief medical history and record drug treatment and allergies. Think about possible contraindications and
cautions for LA (p277). Obtain expert advice if you have any query.
Consent for LA
Explain to the patient what is planned. Verbal consent is adequate for most LA procedures in A&E.
Written consent is nheeded:
e if there is a significant risk of a toxic reaction or complication, including procedures needing large doses of LA
e IV regional anesthesia (Bier's blocka€”p282)
e intercostal nerve block (risk of pneumothorax)
Safety
Ensure that resuscitation equipment and drugs for possible toxic reactions are readily available. Monitoring and IV
access are not needed for routine simple LA, but are essential if there is a risk of complications or toxicity. Calculate
the max dose of LA that could be used (p275) and think how much might be needed. Check the drug label carefully
before drawing up any LA, especially if epinephrine/adrenaline is contraindicated.
Giving LA
e Lie the patient down in a comfortable position with the site of injection accessible and supported. Some
patients faint if local is injected while they are sitting up.
e Warm the LA to body temperature prior to use.
e Wash your hands, use gloves and clean the skin.
e Use a thin needle if possible. Before inserting the needle warn the patient and hold the relevant part firmly to
prevent movement.
e Aspirate and check for blood in the syringe before injecting any LA. If the needle moves, aspirate again.
e Inject LA slowly to 4t“pain. Do not use force if there is resistance to injection.
e Maintain a conversation with the patient, to allay anxieties and also to detect any early signs of toxicity (p276).
Further details of techniques and precautions are listed on other pages:
Topical anaesthesia: p280.
Local infiltration and field blocks: p281.
Haematoma block for fractures: p281.
Bier's block (IV regional anaesthesia): p282.
Nerve blocks: pp284-99.
Recording the LA
Write clearly in the notes to record the time and site of injection and the type and quantity of LA given.
P.279

LA in children

The general principles are the same as for adults. LA is very useful in children, but requires experienced staff. Many
children tolerate LA without any problem, but in some sedation with midazolam (p300) or ketamine (p301) can be
helpful.

Weigh the child if possible and calculate the max dose of LA carefully (p275). A simple estimate of the max dose of
1% plain lidocaine in an average size child is 1mL per year of age (ie 3mL for a 3yr old). If a larger volume may be

176 / 460



needed, consider using 0.5% solution or lidocaine with epinephrine/adrenaline (p277), or possibly a GA instead.

Prepare everything before bringing the child into the room: rattling equipment and drawing up LA within sight of a
patient cause unnecessary anxiety. Most parents prefer to stay with their child during the procedure and this is often
helpful. Position the child and parent comfortably. Explain simply and honestly what is going to happen. Have
adequate help to keep the child still. Use a small needle if possible and inject slowly to &t“pain from the injection.

P.280
Topical anaesthesia
LA applied directly to mucous membranes of the mouth, throat or urethra will diffuse through and block sensory
nerve endings. Development of anaesthesia may take several mins and the duration is relatively short because of
the good blood supply. Overdosage is dangerously easy because most topical preparations contain high
concentrations of lidocaine (2% in lidocaine gel, 5% in ointment and 4% or 10% in lidocaine spray).
Lidocaine gel has been used to allow cleaning of gravel burns, but this is not advisable: absorption of lidocaine can
easily cause toxicity and the degree of anaesthesia is rarely satisfactory. Scrubbing is often necessary to remove
embedded gravel, so proper anaesthesia is essential. Field block may be adequate for a small area, but GA is often
necessary for cleaning large or multiple gravel burns, in order to avoid tattooing (p389).
Topical anaesthesia
EMLA cream
a€"~ Eutectic Mixture of Local Anaestheticsa€™ cream contains lidocaine 2.5% and prilocaine 2.5% and is used for
topical anaesthesia of the skin. EMLA is of limited value in A&E because it must only be applied to intact skin (not
wounds) and the onset of anaesthesia is slow, usually &%o "~ 1h. EMLA must not be used in children aged <1lyr and
caution is needed in patients with anaemia or methaemoglobinaemia.
EMLA can usefully &t“pain of an injection or cannulation (eg for aspiration of a hip effusion, venography or GA). Apply
a thick layer of EMLA cream to the skin and cover it with an occlusive dressing, which must be left undisturbed for 1h.
Amethocaine gel (Ametop)
This is similar to EMLA, but acts more quickly and causes vasodilatation, which aids venous cannulation. It must not
be used in wounds because of the risk of rapid absorption and toxicity.
Topical agents such as TAC (tetracaine, adrenaline and cocaine) or LET (lidocaine, epinephrine and tetracaine) are
sometimes used to provide anaesthesia for wound repair. These preparations can provide effective anaesthesia, but
toxic effects may occur from excessive absorption (especially of cocaine) and they are not licenced in the UK.
Ethyl chloride
Ethyl chloride is a clear fluid which boils at 12.5A°C. Spraying the liquid on the skin causes rapid cooling and freezing
of the surface. In the past ethyl chloride was used for incision of paronychias and small abscesses, but it rarely
provides adequate anaesthesia and cannot be recommended. Ethyl chloride is highly inflammable and is a GA, so it
must be handled with care if it is used at all.
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Local anaesthetic administration

Local infiltration anaesthesia

Local infiltration is the technique used most often in A&E. The LA injected subcutaneously in the immediate area of
the wound acts within 1-2mins. Anaesthesia lasts &%o "~ 30-60mins with plain lidocaine or a%o " 90mins with lidocaine
and epinephrine/adrenaline (see p277 for contraindications).

In clean wounds the pain of injection can often be &1" by inserting the needle through the cut surface of the wound.
Do not do this in dirty or old wounds, because of the risk of spreading infection. Less pain is produced by injecting
slowly through a thin needle, injecting in a fan-shaped area from a single injection site and by inserting the needle in
an area already numbed by an earlier injection. Rapid injection of LA, especially in scalp wounds, can cause spraying
of solution from the tip of the needle or from separation of the needle from the syringe. Slow injection and the use of
goggles should &t"“risk of infection.

Field block

This involves infiltration of LA subcutaneously around the operative field. Sometimes it is only necessary to block one
side of the area, depending on the direction of the nerve supply. Field block can be useful for ragged and dirty
wounds and for cleaning gravel abrasions. Check the max safe dose before starting a field block. If relatively large
volumes of anaesthetic might be needed, consider 0.5% lidocaine or lidocaine with epinephrine/adrenaline (p277).

Haematoma block

A Colles' fracture (p426) can be manipulated after infiltration of LA into the fracture haematoma and around the ulnar
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styloid. This often provides less effective anaesthesia than Bier's block (p282). It converts a closed fracture into an
open one and so there is a theoretical risk of infection, but in practice this is rare.

Contraindications and warnings

e fractures >24h old (since organization of the haematoma would prevent spread of the LA).

e infection of the skin over the fracture.

e methaemoglobinaemia (avoid prilocaine)
Drug and dosage 15mL of 1% plain prilocaine. Lidocaine can be used, but there is a lower margin of safety. Never
use solutions containing epinephrine/ adrenaline.

Technique Full asepsis is essential. Use a 20mL syringe and a 0.6 A— 25mm needle. Insert the needle into the
fracture haematoma and aspirate blood to confirm this. Inject very slowly to &t“pain and the risk of high blood levels
and toxicity. Anaesthesia develops in 5mins and lasts for 30-60mins. Sometimes anaesthesia is inadequate for
proper manipulation and so an alternative anaesthetic is needed.

P.282

Bier's block
Bier's block (IV regional anaesthesia) is often used to provide anaesthesia for reduction of Colles' fractures or for
minor surgery below the elbow. Bier's block uses a large dose of LA and so there is a risk of a toxic reaction,
although this is minimised by proper technique. Ensure that the patient has fasted for 4h before the procedure. Pre-
operative assessment is necessary, including recording of BP. Obtain written consent for the operation. Bier's block
should only be performed by doctors who are competent to deal with severe toxic reactions. At least two trained
medical staff must be present throughout the procedure.
Contraindications

e severe hypertension or obesity

e severe peripheral vascular disease

e Raynaud's syndrome

e sickle cell disease or trait

e methaemoglobinaemia

e children aged <7yrs

e unco-operative or confused patient

e procedures needed in both arms

e surgery which may last >30mins

e surgery which may need the tourniquet to be released
Proceed with caution in epileptic patients because of the risk of a fit from LA toxicity.
Drug and dose
The drug of choice is 0.5% plain prilocaine from a single dose vial without preservative. Never use solutions with
epinephrine/adrenaline. Do not use lidocaine or bupivacaine, which are more likely than prilocaine to cause toxic
effects. The dose of 0.5% plain prilocaine for most adults is 40mL. Use 30mL for elderly, frail or debilitated patients.
Bier's block is rarely used in children, but appropriate doses are: 14-17yrs: 30mL; 11-13yrs: 20mL; 7-10yrs: 15mL. If
0.5% prilocaine is not available, use 20mL of 1% (for an adult) and dilute it with 0.9% saline up to 40mL.
Equipment
Special tourniquet apparatus is essential, with a 15cm wide cuff for adults.
Check the tourniquet apparatus and cuff regularly.
Ordinary BP cuffs and sphygmomanometers are not reliable enough and should not be used for Bier's blocks.
Check that resuscitation equipment and drugs are available immediately.
Ensure that the patient is on a tipping trolley.
Monitor the ECG, BP and SaO; throughout.

P.283

Technique for Bier's block
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e Insert a small IV cannula in the dorsum of the hand on the side ofoperation (ready for injection of prilocaine)
and another IV cannula in the opposite arm (for emergency use if needed).

e Check the radial pulse. Place the tourniquet high on the arm over padding, but do not inflate it yet.

e Elevate the arm for 3mins while pressing over the brachial artery, to try to exsanguinate the limb. (Do not use
an Esmarch bandage for this purpose, because of pain).

e While the arm is elevated inflate the tourniquet to 300mmHg, or at least 100mmHg above the systolic BP.
Lower the arm on to a pillow and check that the tourniquet is not leaking.

e Record the tourniquet time. A trained person must observe thetourniquet pressure constantly during the
procedure.

e Slowly inject the correct volume of 0.5% plain prilocaine into theisolated limb, which will become mottled. If the
operation is on the hand, squeeze the forearm during injection to direct LA peripherally. Test for anaesthesia
after 5mins. If anaesthesia is inadequate inject 10-15mL 0.9% saline to flush the prilocaine into the arm.
Occasionally, no adequate anaesthesia is achieved and GA is needed instead.

e Complete the manipulation or operation. Before applying a POP backslab remove the cannula from the injured
arm.

e The tourniquet cuff must remain inflated for at least 20mins, even if surgery is completed before then. Deflate
the tourniquet slowly and record the time. Maintain a conversation with the patient and watch carefully for any
sign of toxicity. If any toxic effects occur reinflate the tourniquet and give any necessary treatment (p276).
After release of the tourniquet the arm becomes warm and flushed. Sensation returns after a few mins.

e Observe the patient carefully for at least 30mins after a Bier's block in case of delayed toxicity. Check the
circulation of the limb before the patient is discharged home. Reactive swelling can occur: elevate the limb in a
sling and give POP instructions.
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Local anaesthetic nerve blocks

LA nerve blocks are very useful in A&E for many minor operations and to provide analgesia. Several nerve blocks are
described on pp286-299. Many other nerve blocks and regional blocks are possible, but are not normally appropriate
in A&E. Some should only be performed by doctors with anaesthetic training, or in a few cases dental training.

Equipment for nerve blocks

Ordinary injection needles can be used for most local blocks in A&E. Anaesthetists sometimes use special pencil-point
or short bevel needles when blocking large nerve trunks and plexuses. They may also use peripheral nerve
stimulators to locate nerves.

General procedure for nerve blocks

e Follow the general principles of LA (p274).

e Review the relevant anatomy for the block. Determine the site of injection by feeling for local structures such
as arteries or tendons.

e When performing a nerve block hold the needle with the bevel in the line of the nerve (rather than across it),
to 41" the risk of cutting nerve fibres.

e Ask the patient about tingling in the area supplied by the nerve. Do not try to elicit paraesthesiae. If
paraesthesiae occur withdraw the needle 2-3mm before injecting.

e Wait for the nerve block to work, but do not leave the patient alone during this time. Tell the nurse when to call
you back, in case you are busy with other patients. Estimate when a nerve block should be effective and do
not test sensation before then. Small nerves may be blocked in 5mins, but large nerves may take up to
40mins.

Failed nerve block

If a nerve block does not work, consider waiting longer or giving another injection. Before giving any more LA, review
the relevant anatomy and check that the maximum safe dose of the drug will not be exceeded. Entonox can be
helpful as a supplement to LA for some short procedures, such as reduction of dislocations. Alternatively, sedation
(p300) may be useful in some cases. However, it is occasionally necessary to abandon LA and arrange GA instead.

P.285
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Digital nerve block

Digital nerve block is used frequently for simple operations on the fingers and toes. (The term 4€7ring blocka€™ is
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often used, but is incorrect since it implies that LA is injected in a ring around the finger, which is unnecessary and
might cause ischaemia due to vascular compression).

A dorsal and a palmar digital nerve run along each side of the finger and thumb. Similarly, there are dorsal and
plantar nerves in the toes.

Drug and dosage

1% plain lidocaine is usually the most suitable drug. Bupivacaine (0.5% plain) is useful if prolonged anaesthesia or
analgesia are needed. Never use epinephrine/adrenaline or any other vasoconstrictor. In an adult use 1-2mL on each
side of the finger, thumb or great toe. Use smaller volumes in the other toes or in children.

Technique

e Use a 0.6 A— 25mm (23G) needle (0.5 A— 16mm, 25G needle, in smallchildren).

e Insert the needle from the dorsum on the lateral side of the base of the digit, angled slightly inwards towards
the midline of the digit, until the needle can be felt under the skin on the flexor aspect.

e Aspirate to check the needle is not in a blood vessel.
e Slowly inject 0.5-1mL and then continue injecting as the needle iswithdrawn.
e Repeat on the medial side of the digit.

e If anaesthesia is needed for the nail bed of the great toe give anadditional injection of LA subcutaneously
across the dorsum of the base of the proximal phalanx, to block the dorsal digital nerves and their branches.
This is also required for anaesthesia of the dorsum of the digit proximal to the middle phalanx. This
a€~additionala€™ injection may render the injection on the medial side of the digit less painful, so if possible,
give it before the medial side injection.

Anaesthesia develops after 8%o " 5mins. The autonomic nerve fibres are blocked as well as sensory nerve fibres, so
when the block is working the skin feels dry and warm. Occasionally, anaesthesia remains inadequate and another
injection is needed. The max volume which can be used at the base of a finger, thumb or great toe is 5mL. Use less in
the other toes orin children.

Digital nerve block at metacarpal level

Digital nerves can be blocked where they run in the interspaces between the metacarpals. Insert a thin needle in the
palm through the distal palmar crease, between the flexor tendons of adjacent fingers. Injection of 3-4mL of 1%
plain lidocaine will block the adjacent sides of these two fingers. Anaesthesia develops after 5-10mins. Alternatively,
a dorsal approach can be used: this is often preferred because it is less painful, but there is a at'risk of inadvertent
venepuncture and the digital nerves are further from the dorsal surface, so a deep injection is needed.

p.287
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Figure. Digital nerve block
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Nerve blocks at the wrist 1

The median nerve supplies sensation to the radial half of the palm, the thumb, index and middle finger and the radial
side of the ring finger. The ulnar nerve supplies the ulnar side of the hand, the little finger and the ulnar side of the
ring finger. The radial nerve supplies the dorsum of the radial side of the hand. The different nerve distributions
overlap. In some people, the radial side of the ring finger and the ulnar side of the middle finger are supplied by the
ulnar rather than median nerve. LA block of one or more nerves at the wrist provides good anaesthesia for minor
surgery on the hand and fingers.

Median nerve block

At the wrist the median nerve lies under the flexor retinaculum on the anterior aspect of the wrist, under or
immediately radial to the tendon of palmaris longus and 5-10mm medial to the tendon of flexor carpi radialis. Just
proximal to the flexor retinaculum, the median nerve gives off the palmar cutaneous branch which travels superficially
to supply the skin of the thenar eminence and the central palm.
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Carpal tunnel syndrome is a contraindication to median nerve block.

Technique

e Use a 0.6mm (23G) needle and a%o"5-10mL of 1% lidocaine.

e Ask the patient to flex the wrist slightly and bend the thumb to touch the little finger, in order to identify
palmaris longus.

e Insert the needle vertically at the proximal wrist skin crease, between palmaris longus and flexor carpi radialis,
angled slightly towardspalmaris longus, to a depth of 1cm. If paraesthesiae occur withdraw the needle by 2-
3mm.

e Inject 8%o"5mL of LA slowly.
e If necessary, block the palmar cutaneous branch by injecting another 1-2mL SC while withdrawing the needle.

e A small but significant proportion of individuals do not have palmaris longusa€”in this case, identify flexor carpi
radialis and insert the needle on its ulnar side.

Ulnar nerve block

In the distal forearm the ulnar nerve divides into a palmar branch (which travels with the ulnar artery to supply the
hypothenar eminence and palm) and a dorsal branch (which passes under flexor carpi ulnaris to supply the ulnar side
of the dorsum of the hand).

Technique

e Use a 0.6mm (23G) needle and 5-10mL of 1% lidocaine. Avoidepinephrine/adrenaline in peripheral vascular
disease.

e Check the radial pulse before blocking the ulnar nerve.

e Feel the ulnar artery and flexor carpi ulnaris tendon and insert the needle between them at the level of the
ulnar styloid process.

e Aspirate and look for blood in the syringe. Withdraw the needle 2-3mm if paraesthesiae occur.
e Inject 5mL of LA.

e Block the dorsal branch of the ulnar nerve by SC infiltration of 3-5mL of LA from flexor carpi ulnaris around the
ulnar border of the wrist.

P.289
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Nerve blocks at the wrist 2

Radial nerve block

In the distal part of the forearm the radial nerve passes under the tendon of brachioradialis and lies subcutaneously
on the dorsum of the radial side of the wrist, where it separates into several branches and supplies the radial side of
the dorsum of the hand.

Technique

e Use a 0.6mm (23G) needle and 5mL of 1% lidocaine, with or without epinephrine/adrenaline.
e Infiltrate LA subcutaneously around the radial side and dorsum of the wrist from the tendon of flexor carpi

radialis to the radio-ulnar joint. Beware of inadvertent IV injection.

Radial nerve block involves an infiltration technique and often has a more rapid onset and shorter duration of action
than median nerve and ulnar nerve blocks. In combined blocks, experts may use lidocaine with
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epinephrine/adrenaline in order to prolong the anaesthetic and at" the risk of lidocaine toxicity.

Other blocks

Nerve blocks at the elbow
The median, ulnar and radial nerves can be blocked at the level of the elbow, but this is rarely necessary. The onset
of anaesthesia is slower than with blocks at the wrist.

Brachial plexus blocks

These should only be used by doctors with anaesthetic training. Brachial plexus blocks can provide good anaesthesia
for operations on the arm but the onset of anaesthesia is often slow (30-45mins) and there is a risk of LA toxicity
because of the large dose required. The axillary approach can be used in outpatients. If the supraclavicular approach
is used, admission to hospital is necessary, because of the risk of a pneumothorax.
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Figure. Radial nerve block at the wrist
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Nerve blocks of forehead and ear

Nerve blocks of the forehead
Many wounds of the forehead and frontal region of the scalp can be explored and repaired conveniently under LA
block of the supraorbital and supratrochlear nerves.

The supraorbital nerve divides into medial and lateral branches and leaves the orbit through two holes or notches
in the superior orbital margin, &%eo " 2.5 cm from the midline. The branches of the supraorbital nerve supply sensation
to most of the forehead and the frontal region of the scalp.

The supratrochlear nerve emerges from the upper medial corner of the orbit and supplies sensation to the medial
part of the forehead.

Technique

e Use 5-10mL of 1% lidocaine, with or without epinephrine/adrenaline.
e Insert the needle in the midline between the eyebrows and direct itlaterally.
e Inject LA subcutaneously from the point of insertion along the upper margin of the eyebrow.

e If the wound extends into the lateral part of the forehead SCinfiltration of LA may be needed lateral to the
eyebrow to block the zygomaticotemporal and auriculotemporal nerves.

Possible complications

e Injury to the eye can occur if the patient moves during the injection.

e It is possible to block the supraorbital nerve at the supraorbital foramen, but this is not advisable since
inadvertent injection into the orbit may cause temporary blindness if the LA reaches the optic nerve.
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Nerve blocks of the ear

The auricle (pinna) of the earis supplied by branches of the greater auricular nerve (from inferiorly), lesser occipital
nerve (posteriorly) and the auriculotemporal nerve (anteriorly/superiorly). These nerves can be blocked by SC
infiltration of up to 10mL of 1% plain lidocaine) in the appropriate area, orin a ring around the ear.

To block the greater auricular nerve infiltrate 1cm below the ear lobe from the posterior border of the sternomastoid
muscle to the angle of the mandible.

Block the lesser occipital nerve by infiltration just behind the ear.

When blocking the auriculotemporal nerve by infiltration just anterior to the external auditory meatus, aspirate
carefully to avoid inadvertent injection into the superficial temporal artery.
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Figure. Nerve blocks: forehead and ear
P.294

Dental anaesthesia

Intraoral injections of local anaesthetic are used frequently for dental procedures, but can also be useful for cleaning
and repair of wounds of the lips, cheeks and chin. Instruction by a dentist or oral surgeon is required. Give dental
anaesthetics with dental syringes and cartridges of LA. An appropriate drug for most purposes is lidocaine 2% with
epinephrine/ adrenaline 1 in 80,000. Some dental syringes do not allow aspiration prior to injection. Disposable
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dental syringes are preferable to reusable syringes, to at“risk of needlestick injury from resheathing of needles.

Infraorbital nerve block

The infraorbital nerve supplies the skin and mucous membrane of the cheek and upper lip and also the lower eyelid
and the side of the nose. The nerve emerges from the infraorbital foramen, which is 0.5cm below the infraorbital
margin and vertically below the pupil when the eyes are looking forwards. The nerve can be blocked at the
infraorbital foramen by injection through the skin, but the intraoral approach is preferable, because it is less
unpleasant for the patient. Insert the needle into the buccogingival fold between the first and second premolars and
direct it up towards the infraorbital foramen.

Mental nerve block

The mental nerve supplies sensation to the lower lip and the chin. It emerges from the mental foramen, which is
palpable on the mandible on a line between the first and second premolar teeth. The nerve can be blocked at the
mental foramen with 1-2mL of LA, using either an intraoral or an extraoral approach. Avoid injecting into the mental
canal, since this may damage the nerve. If the wound to be repaired extends across the midline bilateral mental
nerve blocks will be needed.

The nerves to a single lower incisor may be blocked by submucous infiltration of LA in the buccal sulcus adjacent to
the tooth.

P.295
Intercostal nerve block
Intercostal nerve blocks can give useful analgesia for patients with ribfractures who are admitted to hospital, but it is
not a routine procedure and requires training and experience. These blocks must not be used in outpatients and
should not be performed bilaterally because of the risk of pneumothorax. Patients with obesity or severe obstructive
airways disease have at'risk of complications. Alternative procedures used in ITU are interpleural analgesia and
thoracic epidurals, but these are not appropriate in A&E.
P.296
Femoral nerve block
Femoral nerve block is a simple technique and provides good analgesia within a few mins for pain from a fractured
shaft of femur. It may be used in children as well as in adults. Perform femoral block on the clinical diagnosis of a
fractured shaft of femur, before X-ray or the application of a traction splint.
Femoral nerve block can be used with a block of the lateral cutaneous nerve of the thigh for anaesthetizing a skin
donor site.
Anatomy
The femoral nerve passes under the inguinal ligament, where it lies lateral to the femoral artery. The femoral nerve
supplies the hip and knee joints, the skin of the medial and anterior aspects of the thigh and the quadriceps,
sartorius and pectineus muscles in the anterior compartment of the thigh.
Technique
e In an adult use 10mL of 1% lidocaine or 10mL of 0.5% bupivacaine (child 0.2mL/kg of plain bupivicaine). Check
the max dose carefully, especially in children or if bilateral femoral nerve blocks are needed.
e Use a 0.8 A— 40 mm (21G) needle in adults and a 0.6 A— 25 mm (23G) needle in children.
e Blocking the right femoral nerve is best performed from the patient's left side (and vice versa).
e Feelthe femoral artery just below the inguinal ligament.
e Clean the skin.
e Insert the needle perpendicular to the skin and 1cm lateral to the artery to a depth of %o " 3cm. If
paraesthesiae occur withdraw the needle by 2-3mm.
e Aspirate and check for blood.
e Inject LA while moving the needle up and down and fanning outlaterally to 3%o "~ 3cm from the artery. (The
distances quoted refer to adults).
e If the femoral artery is punctured compress it for 5-10mins. If no bleeding is apparent, continue with the
femoral nerve block.
P.297
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Figure. Femoral nerve block
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Nerve blocks at the ankle

Indications

e cleaning, exploration and suturing of wounds of the foot
e removal of FB. Drainage of small abscesses on the sole of the foot
e analgesia for crush injuries of the forefoot

e LA blocks at the ankle are particularly useful for anaesthetising the sole of the foot, where local infiltration is
very painful and unsatisfactory

Anatomy

Sensation in the ankle and foot is supplied by 5 main nerves:

e saphenous nerve (medial side of ankle)

e superficial peroneal nerve (front of ankle and dorsum of foot)

e deep peroneal nerve (lateral side of great toe and medial side of 2nd toe)

e sural nerve (heel and lateral side of hind foot)

e tibial nerve (which forms the medial and lateral plantar nerves, supplying the anterior half of the sole)
There are individual variations and significant overlap between the areas supplied by different nerves, especially on
the sole of the foot. It is often necessary to block more than one nerve.

For each of these blocks use a 0.6mm (23G) needle and 5mL of 1% lidocaine (with or without
epinephrine/adrenaline) or 0.5% bupivacaine. Check the max dose (p275), especially for multiple blocks.

Do not use epinephrine/adrenaline in patients with peripheral vascular disease.

Saphenous nerve

Infiltrate LA subcutaneously around the great saphenous vein, anterior to and just above the medial malleolus.
Aspirate carefully because of the risk of IV injection.

Superficial peroneal nerve

Infiltrate LA subcutaneously above the ankle joint from the anterior border of the tibia to the lateral malleolus.

Deep peroneal nerve

Insert the needle above the ankle joint between the tendons of tibialis anterior and extensor hallucis longus. Inject
5mL of LA.

Sural nerve

Lie the patient prone. Insert the needle lateral to the Achilles tendon and infiltrate subcutaneously to the lateral
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malleolus.

Tibial nerve

Lie the patient prone. Palpate the posterior tibial artery. Insert the needle medial to the Achilles tendon and level
with the upper border of the medial malleolus, so the needle tip is just lateral to the artery. Withdraw slightly if
paraesthesiae occur. Aspirate. Inject 5-10mL.
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Figure. Nerve blocks at the ankle
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Sedation

Sedation is often used in A&E to help patients tolerate distressing procedures, such as reduction of dislocations, but
carries the same risks and complications as GA. When appropriate, sedation may be used with an analgesic or LA,
but do not use sedation as a substitute for adequate analgesia or anaesthesia. Sedative drugs may be given PO, IM,
IV or by inhalation. Oral sedation may be helpful in children. Inhalational sedation and analgesia with nitrous oxide
(Entonox, p270) is rapidly reversible, relatively risk-free and can be used when appropriate in adults and some
children. IV sedation of children is particularly hazardous because of the narrow margin between sedation and
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anaesthesia, so it should not be performed in A&E, except by staff with paediatric anaesthetic training.

Risk assessment

The main risks of sedation are depression of respiration, 4t“cardiac output and inhalation of gastric contents.
Patients at particular risk of respiratory or cardiac complications include the elderly, the obese and those with pre-
existing heart or lung disease. Patients with renal or hepatic conditions may require at“drug dosage. Ideally,
patients should be fasted before IV sedation. Before giving sedation ask about and record pre-existing medical
conditions, drug therapy, allergies and the time of the last food and drink. Record the pulse and BP. If there is any
uncertainty postpone the procedure or get expert help.

Equipment
Place the patient on a trolley which can be tilted head-down. Ensure suction, resuscitation equipment and drugs are
immediately available.

Staff

Sedation should only be given by doctors trained in resuscitation. A second person (doctor or nurse) must be present
throughout to assist. Some sedatives cause amnesia and transient confusiond€”the presence of a chaperone may
avoid difficulties if there is any allegation of impropriety.

Drugs for IV sedation

All sedative drugs will produce anaesthesia if given in excessive dosage. Use the minimum amount that will give
adequate sedation and allow the procedure to be completed satisfactorily.

Midazolam is the most suitable benzodiazepine drug, since it is short acting. Midazolam has a plasma half-life of
about 2h in young adults (longer in elderly or obese) and the metabolites are relatively inactive. It is available in 2
concentrations: 10mg in 2mL and 10mg in 5mL, of which the latter is preferable. In fit adults the initial dose of
midazolam is 2mg IV over 30secs. If sedation is inadequate after 2mins, give incremental doses of 0.5-1mg (0.25-
0.5mL of the 10mg/5mL solution). When fully sedated the patient will be drowsy with slurred speech, but will obey
commands. The usual dose range is 2.5-7.5mg. Elderly patients are more susceptible to benzodiazepines and require
smaller doses. Give 1mg as an initial dose. The total dose needed is usually 8%o0"1-2mg.

Diazepam is not suitable for IV sedation of outpatients, since it has a prolonged action and an active metabolite with
a plasma half-life of 8%o0 " 3-5days.

Opioids such as morphine (p268) may be used IV combined with midazolam, but there may be a synergistic effect
with at'risk of respiratory depression. Give the opioid first in at“dosage, followed by careful titration of midazolam.

Other drugs The anaesthetic drug propofol can provide sedation for short painful procedures with rapid recovery, but
it should only be used by staff with anaesthetic training. Ketamine may be given IV or IM, but also requires special
training.
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Monitoring during IV sedation

Ensure patients given IV sedation receive O, pulse oximetry monitoring and have a venous cannula. Monitor ECG.

Antagonists

The specific antagonists flumazenil (for benzodiazepines) and naloxone (for opioids) must be available immediately,
but should be needed very rarely. If respiratory depression occurs, standard techniques to maintain the airway and
breathing are more important than giving antagonists. Flumazenil and naloxone have shorter durations of action
than the drugs they antagonize, so careful observation is essential if either drug is used.

Recovery and discharge after sedation*

If IV sedation is used, monitor the patient carefully until recovery is complete.
Monitoring and resuscitation equipment and drugs must be available.

Minimum criteria for discharging a patient are:

e stable vital signs

e ability to walk without support

e toleration of oral fluids and minimal nausea
e adequate analgesia

e adequate supervision at home by a responsible adult

Instruct the patient (verbally and in writing) not to drive, operate machinery, make any important decision or drink
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alcohol for 24h. Arrange appropriate follow-up. Ensure the adult accompanying the patient knows who to contact if
there is any problem.

Sedation in children

Many children (and their parents and staff) are distressed by procedures such as suturing of minor wounds under LA.
Sedation is helpful to prevent distress and allows procedures to take place with minimal physical restraint. Sedation
may be given by oral or nasal routes, IM or IV. Paediatric IV sedation requires anaesthetic experience because of the
narrow therapeutic margin between sedation and anaesthesia.

Ketamine given IM in a dose of 2-2.5mg/kg is currently the method of choice for paediatric sedation in A&E by
doctors with appropriate training. This dose of ketamine does not provide anaesthesia and so local anaesthesia is
required for cleaning and suturing of wounds.

Oral midazolam is unlicenced but has been advocated by some specialists.

Oral sedation with promethazine or trimethazine is not advisable, since it is often ineffective.

Footnote
1 Roy Coll Surg Engl 1993 Guidelines for Sedation by Non-anaesthetists.
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General anaesthesia in A&E

GA may be needed in A&E for many different conditions:

e minor surgery (eg drainage of abscesses, manipulation of fractures)

e cardioversion

e airway problems (eg facial trauma, burns, epiglottitis)

e respiratory failure (eg asthma, chronic obstructive airways disease, pulmonary oedema, chest injuries)

e to protect the airway and control ventilation after head injuries and to keep the patient immobile for a CT scan
e to protect the airway and maintain ventilation in status epilepticus unresponsive to standard drug therapy

e immediate major surgery (eg ruptured ectopic pregnancy, aortic aneurysm, thoracotomy or laparotomy for
trauma): in extreme emergencies it may be necessary to anaesthetize the patient before transfer to the
operating theatre, or to operate in A&E

GA in A&E tends to be stressful for the anaesthetist and potentially hazardous for the patient, who is often
unprepared for anaesthesia with a full stomach and particular risk of aspiration. GA should only be given by doctors
with anaesthetic training, but other staff should know what is required so they can help when necessary.

Pre-operative assessment

This is essential for safe anaesthesia. If time allows, assess the patient before contacting the anaesthetist to
arrange the anaesthetic. However, if emergency anaesthesia is needed, call the anaesthetist immediately so that
he/she can come and assess the patient and get senior help if necessary. A checklist of questions to ask before GA is
shown below.

Fitness for GA

The American Society of Anaesthesiologists (ASA) classification of pre-operative fitness is widely used by
anaesthetists:

1. Healthy patient with no systemic disease.

2. Patient with a mild to moderate systemic disease process which does not limit the patient's activity in any way
(eg mild diabetes, treated hypertension, heavy smoker).

3. Patient with a severe systemic disturbance from any cause which limits activity (eg IHD with at“exercise
tolerance, severe COPD).

4. Patient with a severe systemic disease which is a constant threat to life, (eg severe chronic bronchitis,
advanced liver disease).

5. Moribund patient who is unlikely to survive 24h with or without treatment.
The risk of complications from GA correlates well with ASA group. Only patients in ASA groups 1 and 2 should be given

an elective anaesthetic by a junior anaesthetist in A&E. Children aged <7yrs should not usually have an elective GA
in A&E.
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Pre-operative investigations

No investigation except a€~dipsticka€™ urinalysis is needed, unless pre-operative assessment reveals a problem.
Measure Hb in any patient who appears anaemic. Check the Sickledex test for sickle cell disease in any patient of
Afro-Caribbean, Cypriot or Indian origin. Measure U&E in patients on diuretics and blood glucose in diabetics. ECG
and CXR are not needed, unless clinically indicated. Perform a pregnancy test if pregnancy is possible.
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Checklist for pre-operative assessment in A&E:

Age Airway problem?

Weight Dentures/crowns/loose teeth?
Time of last drink Chest disease?

Time of last food Smoker?

Drugs Cardiac disease?

Drugs given in A&E Blood pressure

Time of last analgesia GI problem?

Allergies Other illness?

Sickle cell risk? Possibility of pregnancy?
Infection risk? Previous GA? (problems?)
Family history of GA problems? Consent form signed?

Is the patient expected to go home after recovery from anaesthetic?
Is there a responsible adult who can look after the patient at home?

Preparation for GA

Ideally, the patient should have nothing to drink for 4h and no food for 6h before anaesthesia. Explain why this is
necessary. Fasting does not guarantee an empty stomach. Trauma, pregnancy and opioids delay gastric emptying.

If the patient is in pain, give analgesia and an antiemetic after discussion with the anaesthetist. Discuss any other
drug treatment that is required. Patients with a hiatus hernia or gastro-oesophageal reflux need antacid prophylaxis
(eg ranitidine 50mg IV and an antacid).

Explain the proposed operation and anaesthetic to the patient (and relatives if appropriate) and ensure valid
consent is obtained. The patient must be clearly labelled with a wrist-band. Remove contact lenses, false teeth and
dental plates.

Recovery and discharge after anaesthesia

When the operation has finished, place the patient in the recovery position and ensure continuous observation by
trained staff until recovery is complete. The anaesthetist should stay with the patient until consciousness is regained
and the airway is controlled. Monit