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Anatomy and Physiology

1. lobes:  pain referral patterns 

2. Airways

a. dead space: 50 ml of dead space- trachea to bronchioles

i. bronchus:  cartilage

-tracheobronchial glands:  acinar glands that produce mucous blanket over ciliated epithelium






chronic bronchitis:  disease of tracheobronchial glands as mucous chemistry change causing a hyperplasia of the 






glands and squamous metaplasia of the cilia.

-lung cancer:  site of metastasis
-bronchiectasis:  abnormal dilation and infection of the bronchus; complication of cystic fibrosis, pneumonia, abscesses

ii. bronchiole:  <1 mm in diameter, lacks cartilage ( modulates ventilation:  bronchoconstriction/dilation ( asthma
b. respiratory space:  terminal bronchiole + alveoli = lobule ( ~300,000 alveoli ( 70-100m2 of surface area

i. respiratory bronchiole:
lack mm, contain some air sacks

ii.
terminal bronchiole

iii.
alveolar ducts:  type 2 epithelial cells (produce surfactant) w/ septum containing capillaries:  emphysema



-blood air barrier:  basement membrane of capillary fuses w/ basement membrane of the alveolar cell ( no 



  tissue space which alters Starling’s forces 






-alveolar macrophage:
black lung disease, heart failure cells (hemosiderin)




Lung Volumes 

· Total Lung Capacity:  5.4-6 L ( ~ 10,000 L inhaled/day (6-7 L/min)

1. tidal volume (TV) ~ 500ml

2. residual volume (RV) ~1200ml d/t surfactant (infants born prematurely have no surfactant)

3. total lung capacity (TLC)  ~6000ml

4. forced vital capacity (FVC) = TLC – RV  ~4800ml

5. forced expiratory ventilation (Fev1)= ventilation/sec ~ 80% FVC ( normal compliance

a. Fev1 = 3, FVC = 3 ( increased elasticity  ( ( compliance ( restrictive airway disease d/t fibrosis (black lung disease)

b. Fev1 = 1, FVC = 3 ( decreased elasticity ( ( compliance ( emphysema

Pressures

1. PiO2 (inspiratory):  [21% x 760 mm Hg] -  pressure from water vapor = ~150 mm Hg at sea level

2. PA O2 (alveoloar):  100 mm Hg (decrease d/t ( water vapor as air is inhaled)

3. Pa O2 (arterial):  100 mm Hg (comes into equilibrium w/ alveolar O2)

4. A – a gradient (alveolar-arterial):  normal is ~5-15 mm Hg

a. respiratory failure is d/t  A-a  gradient change (  >30 mm Hg)

i.
problems w/ ventilation:  passage of air into and out of the lung 

         
ii.      problems w/ respiration (gas exchange/ diffusion)/ blockage of the blood air barrier

5. O2-Hb dissociation curve:

a. in the venous system blood is 75% sat. @ 40mm Hg

i. shifts curve to the right:  ( temp (fever), acidosis, ( P CO2,  anemia:  (O2 content ( ( 2,3DPG ( “stabilizes” deoxyHb to reduce its need for 02 allowing more 02 to be available to the tissues

b. in arterial blood ~100% sat. @100 mm Hg:  no  shift d/t above factors

Respiratory acidosis = ( CO2 in the blood ( ( pH ( renal compensation w/ HCO3  (see physiology text)

Purification of Air:  

A. Mechanical


1. particles > 5(m (asbestos, talc, berylium, silica, etc.) which may carry smaller particles are stopped by the nose

a. nose hairs

b. ( humidity causes particles to fall out of air

2. particles 2-5(m are removed in the lower respiratory tract through the mucociliary escalator

a. pseudostratified ciliated epithelium:  paralyzed and exfoliated by cigarette smoke

b. goblet cells

c. tracheobronchial mucous: ( by cigarette smoke

3.
particles 1-2(m in diameter reach the alveoli  and are the most dangerous (bacteria, asbestos diameter = 1(m)

a.
macrophages:  (-) by cigarette smoke

b.
disease occurs d/t overloading of the macrophages and are usually those that cause fibrosis (black lung disease, silicosis)

B. Chemical



1.
sIgA secreted by plasma cells (secretory component comes from epithelial cells)


2.
complement can enter from the bloodstream

3.
IgG can enter from the bloodstream

Cough

A cough that is productive needs to be differentiated from one that that is counterproductive.  

Cough Suppression

· Have a diagnosis before suppression of any symptom!

· Reserve for nighttime use if the cough is productive

· Use only for a limited amount of time (1-2 weeks)

· Detromthorphan is the most common OTC

· Codeine, hydrocodone, hycodin are more effective, but have a greater potential for side effects and abuse.  

Demulcents

· coat the pharynx to decrease URI symptoms

· no proven efficacy

· Home remedies are as good as any

Humidification

· Decreases viscosity of secretions
· steam or cool mist
· saline spray or gargle
·  added medicaments may or may not be useful depending upon the condition

Expectorant

· Decrease viscosity and increase amount of secretions

· Antihistamines increase the viscosity of secretions

· Hydration is the most effective:  push fluids to the point of colorless urine

· Potassium iodide (SSKI) effective, but bad taste and thyroid side effects

· Guaifenesin is the most commonly used but has unproven efficacy

Antihistamines

· Used in acute URI

· Most useful at bedtime for cough, rhinorrhea

· Side effects:  Decreases secretions, drowsiness with first generation antihistamines, insomnia if combined with a decongestant.

· Avoided as use may predispose to secondary infection in sinuses and lungs

Bronchodilators
· Provide the most effective decrease of symptoms, particularly if wheezing or “chest tightness”

· Poor patient acceptance for inhalers

· Expensive

· Side effects:  stimulants, short time of effectiveness (albuterol- 4 hrs)

· albuterol, ipatropium bromide (best?)

· need to distinguish etiology from asthma

Application of Botanical therapies in  progressive order from wet to dry cough 
Wet productive Cough

	Hyssopus
	relaxing expectorant; relieves asthmatic coughs; eases the soreness of chronic cough (e.g. chronic bronchitis, asthma); vasodilatory; anti-spasmodic

	Prunus
	cough sedative; indicated in irritated cough with profuse muco-purulent expectoration

	Plantago
	diffusely relaxant and stimulant; gentle tonic; mucous membrane astringent, contains Zn

	Ephedra
	anti-allergic bronchodilator through its sympathomimetic actions; heating and drying herb used short term only.

	Lobelia
	major diffusive relaxant; spasmolytic; stimulates cilia; indicated in conditions of boggy, full tissue with bronchial rigidity; best given in small doses repeated often

	Pimpinella
	relaxant nervine; spasmolytic, stimulates cilial function; indicated in persistent, irritated coughs

	Tussilago
	relaxing expectorant; demulcent; indicated in debilitated coughs and catarrhal trachea, e.g. bronchitis; contains Zn

	Pulmonaria
	stimulating, anti-inflammatory expectorant indicated in congested lungs, i.e. pneumonia, emphysema and chronic bronchitis

	Inula
	stimulating expectorant; warming and strengthening promoting the discharge of viscid mucous; slightly astringent; indicated in persistent productive cough

	Marrubium
	stimulating expectorant; for chronic bronchial irritation with cough and catarrh; tonic and astringent; amphoteric action in the lungs to create more efficient mucus removal

	Eriodictyon
	stimulating expectorant; paroxysmal cough with abundant and easy expectoration

	Angelica a.
	stimulating diaphoretic expectorant with bacteriostatic and fungistatic properties

	Drosera
	indicated in nervous cough and explosive spasmodic cough with dryness of the bronchioles

	Glycyrrhiza
	anti-inflammatory; soothing; anti-allergic; demulcent; indicated in tickling dry coughs

	Asclepias
	indicated for dry cough with decreased bronchial lubrication; lubricates and decreases pleuritic pain;  improves cilial function and fluid circulation

	Thymus
	diffusive aromatic; relaxing expectorant; disinfectant; anti-inflammatory; well indicated in initial stages of cough 

	Ligusticum porteri
	anti-viral, diaphoretic and gentle expectorant; most indicated in dry, persistent cough associated with viral infections

	Commiphora
	stimulating expectorant; antispasmodic, anti-inflammatory and astringent indicated in thick, copious discharge that is not in an acute stage of inflammation.

	Grindelia
	hoarseness, soreness and rawness; indicated for persistent URI with dry cough and asthmatic breathing

	Verbascum
	demulcent and slightly tonic; relaxant; indicated for hot, dry feeling in throat and chest, irritated dry cough

	Sanguinaria
	indicated for hard, dry cough with relaxed tissues; irritated coughs with dry throat and sharp pain (bronchial or pleural in origin) upon coughing

	Primula veris
	relaxes nervous tension; indicated in bronchitis


Dry, non-productive cough; thick mucous

Homeopathic Acute Cough Remedies

General Cough

	Remedy
	Generalities

	Carbo. veg
	low energy/ collapsed pt., poor appetite, cough w/ burning in chest, early whooping cough, likes to be fanned

	Causticum
	holds the chest, unsatisfactory cough:  cannot cough deep enough, deep congestion which they end up swallowing, lose urine w/ cough (as w/ laughing), racks entire body

	Kali. bich
	thick yellow discharges, hoarse in evening

	Phosphorous
	where cold goes to the chest; strong generals:  craves ice cream, ice cold water; better with w/ company (may not show it


Dry coughs

	Remedy
	Generalities

	Aconite
	sudden onset, worse with dry cold wind (east, north); grasp throat, barking cough; anxiety, hot and dry, worse w/ warm room

	Arsenicum alba
	restless, dry cough w/ little production, thirst, worse cold

	Belladonna
	dry tickling, better with night; as if foreign body in larynx; hot red bursting feeling especially head w/ coughing; sparks in vision w/ coughing;  

	Bryonia alba
	dry cough w/  stitching, shattering pains (Eup) causing HA

	Coccus cacti
	ropy, stringy, tough expectoration (Kali bic); difficult to expectorate; better with 11: 30 pm, warm food, warm drinks; worse with  cold air, cold drinks (Cupr met- spasmodic)

	Drosera 


	a main remedy for whooping cough:  paroxysmal in rapid cycling, may wretch or vomit; w/ cough:  blue face/lips, epistaxis, dyspnea, chest pain, hoarse voice; better withhold chest during cough (Bry, Caust);, worse: after midnight, after using voice a lot (singing, laughing), drinking

	Natrum muriaticum
	

	Rumex crispus
	incessant; starts w/ tickle in suprasternal notch; worse with  11 pm and 5 am;  prefers breathing warm air (resolves tickle); no expectoration

worse with  cold air, cold drinks  better with warm air, (covered mouth to warm breath); 

	Spongia toasta
	more severe than Rumex; like a saw through wood; hollow, barking, hard; worse with  cold, deep breath; suffocating (can’t breath when coughing), worse with  12am; dry tickling in chest causes cough; better with warm liquid, food, bending head forward; a main croup remedy; hoarse dry cough, worse inspiration and before midnight, better w/ food and drink, sense of suffocation


Loose Coughs With Expectoration

	Remedy
	Generalities

	Antimonium tart.
	rattling; yawn when coughing

	Hepar sulph
	thick, yellow expectoration, choking, bend head backwards w/ cough; chilling of a part elicits cough; ext. chilly; worse with  uncovering single parts; grasping throat; retching/ vomiting; vulnerable; worse in Am, over sensitive pts, intolerant of cold, “splinter pain”

	Ipecac
	epistaxis, blue face, copious phlegm, constant nausea; clean tongue (Ferrum phos); constant cough, unproductive, nausea relieved by vomiting, rattling cough


In treating croup,  Aconite can be followed by Hepar sulph, which is then followed by Spongia (all 200 c single dose, 1-2 hr apart then repeat)

Congenital Diseases of the Lung 

· Agenesis:  lack of production of a lung

· Hypogenesis:  incomplete development of a lobe (more common than hypogenesis of an entire lung)


-associated with hypogenesis/agenesis of the kidney ( detected by insufficient urine in the amniotic fluid (oligohydramnios)


-polyhydramnios can occur d/t blockage in fetal GI tract: esophageal, duodenal atresia:  the foregut is originally open ( cell proliferation 


blocks it ( recanalization normally occurs



-esophageal atresia is associated w/ a trachealesophageal fistula




-Type A: w/ the lower esophagus ( stomach inflates w/ inspiration, vomiting of food  




-Type B:  w/ the upper esophagus (  food enters the lung: 

· Dysgenesis:  these conditions may become apparent at childhood or not until later in adulthood


-bronchogenic cyst:
 foregut cells become dislodged and become part of lung wall.  Most cysts are centrally located (near the larger 


bronchi)( can become 


-peripheral abscess:  usually multiple, can rupture ( pleurisy, pleuritis, pneumothroax

Lung Expansion Alterations

· Atelectasis:  collapse of the lung


1( which is apparent at the time of birth ( the lungs never fill with air ( stillbirth (lungs sink in water) 



d/t lack of surfactant, brainstem lesion, phrenic nerve lesion


2( or acquired-



absorption (obstructive):  aspirated object, chronic bronchitis, asthma, cancer, bronchiectasis, after surgery




-mediastinum shifts toward affected lung as there is decreased volume in the affected side




-patchy:  obstruction of multiple small airways (1( d/t cystic fibrosis)



compression:  collection of fluid or air in the pleural cavity




-mediastinum shifts away from affected lung as there is increased volume on the affected side



-pneumothorax:  collection of air in the pleural cavity




-hydrothroax:  CHF, systemic edema




-metastatic cancer (ovarian or other aggressive abdominopelvic cancer): viscous, mixed blood and cells




-hemothorax:  hemorrhage into the pleural cavity (ruptured dissecting aneurysm)



contraction:  scar tissue causes the lung to contract inward d/t myofibroblasts ( lung collapses only in affected area 




-any fibrotic lung disease (black lung disease), lung cancer, tuberculosis




-mediastinum shifts toward the affected lung
Adult Respiratory Distress Syndrome

I. Features (any age):  also called Diffuse Alveolar Damage, Shock Lung

A. capillary-alveolar blockage:  ( [CO2], ( PA 02/Pa02 ​(gasses cannot diffuse across the alveolar/capillary membrane)

B. shock lung w/ respiratory acidosis

1. acute rapid onset

2. severely life threatening:  > 50% mortality d/t respiratory failure

3. tachycardia, dyspnea, cyanosis, hypoxemia


4. refractory to oxygen therapy

5. Histological changes: ( capillary permeability and severe interstitial and alveolar pulmonary edema 

C. Causes

1. 1( endotoxic shock, 2nd –possibly aspiration of stomach contents (anesthetic preparation for surgery, alcoholics)

2. trauma:  near drowning, burn patients, excessive diffuse pulmonary infection, oxygen toxicity, toxic gases (paraquat), narcotic overdose, HSR to organic solvents, following cardiac surgery, aspiration pneumonia, DIC

D. Endotoxic Shock

1. endotoxin activates complement( 

a. chemotaxis of neutrophils (1( mediators of damage in ARDS)
b. stimulates endothelial cells and monocytes to produce IL-1, TNF-( and leukocyte adhesion molecules

c. activation of coagulation

2. endothelial damage  (type 1 alveolar cells) ( outpouring of  damage  by products plasma proteins (fibrin, etc) ( hyaline membrane formation (dead type 1 cells, precipitated plasma proteins)

a. type 1 cells replaced by type 2 alveolar cells, but cannot produce surfactant ( atelectasis, often a permanent change  i.
also a pathogenic step in viral pneumonia, but lymphocytic rather than neutrophilic infiltration

b. these changes result in a thickening of the blood air barrier ( ( diffusion
c. essentially, enzymes and free radicals are the damaging chemicals

3. pulmonary edema ( ( compliance (( compliance (  ( VC)



*clinical pearl:  neonatal RDS:  ( w/ caesarian d/t lack of cortisol produced ( ( production of surfactant

Chronic Obstructive Pulmonary Disease

Alternative Names: emphysema, chronic bronchitis, cystic fibrosis, bronchiectasis, asthma (see below for separate section)
DESCRIPTION AND ETIOLOGY 

Chronic obstructive pulmonary disease refers to airway obstruction by emphysema or chronic bronchitis.  Emphysema refers to enlargement of air spaces distal to bronchioles with destructive changes in their walls. Chronic bronchitis refers to a productive cough for 3 months per year for at least two years.

Epidemiology:

At almost 20 million cases, COPD is the fourth most common cause of death in the U.S. (nearly 100,000 per year).  Most cases are in males over 40 y.o.  85% of cases are ascribed to cigarette smoking although occupational and air pollution are also causative factors.  


Smokers: 

20 pack years usually produce chronic cough in the 40’s or 50”s at which point patients visit their physician because of dyspnea on exertion (DOE).  Progressive DOE, more frequent and severe exacerbations typically develop to the point of progressive disability causing the patient to be homebound on oxygen therapy (see below for definition of disability).

Pathophysiology:

Emphysema can result from chronic bronchitis and asthma, chronic dust and toxin exposures as obstructive, compensatory changes.

Terminal bronchioles are the most sensitive to damage in regard to obstructive air flow.  Irritants cause bronchiolitis however, immune cells are not present.  Bronchospasm ensues and some smooth muscle spasm in bronchiolitis may be reversible.  Severity increases over time and with exacerbations causing terminal bronchiolitis and alveolar destruction.  

SIGNS AND SYMPTOMS

· Pulmonary:  
· cough
· dyspnea on exertion (DOE), later at rest.  
· decreased oxygen saturation:  disability is defined by <88% oxygen saturation, pO2 <55.
· exacerbations:  increased DOE, purulent sputum, fever, chills, fatigue
PE AND LAB

Essential: 

· Pulmonary:

· decreased breath sounds(earliest finding), hyper resonance, crackles or wheezes

· exacerbation:  rales, tachycardia and tachypnea associated with hypoxia

· late:  increased A-P diameter, lower diaphragm, use of accessory muscles and pursed lip breathing to increased end expiratory pressure 

Other systems: 

· Cardiovascular (late): cyanosis, clubbing

Lab: 
· Pulmonary function test (PFT):

· FEV1 decreased by 25%, in smokers decreases more rapidly in smokers after age 45.  Normal FEV1 is 3 seconds where as in COPD FEV1 is increased to as much as 15 s.

· Other PFT’s do not usually provide much other helpful information, although they may be a useful motivational tool.

· Labs:  hypoxemia, hypercapnea, respiratory acidosis (respiratory failure)

· CXR: poor correlation between radiologic signs and clinical signs/symptoms; usually no CXR findings are present in acute bronchitis.
· pulmonary hyperlucency, bullae

· compensatory thorax changes:  increased AP diameter of the chest, kyphosis, anterior bowing of the sternum, increased retrosternal space

· low flat diaphragm, visible phrenocostal attachments

· small vertical heart ("hanging drop" heart)

· prominent pulmonary arteries at the hila, with abrupt attenuation in caliber of the branches in the central pulmonary zones
· Bronchiectasis: 

· maybe negative
· maybe accentuation of markings in the area of disease, often with associated patchy pneumonic opacities in  which parallel linear or 

circular ring-like shadows can be outlined.  Band-like Y- or V-shaped opacities representing dilated bronchi filled with exudate or 


mucus may possibly be observed.  Cylindrical, saccular, cystic, varicose, and bronchiolar patterns occur, but are best visualized via 


bronchography or CT.
Diagnostic Criteria

ICD-9-CM 496.0 COPD, 492.8 Emphysema, 494 bronchiectasis

DDX:
TREATMENT

Exercise

Hydration

Good Nutrition

Emphysema/Chronic Bronchitis (COPD)

Lifestyle Therapeutics: 

· Discontinue smoking
· Avoid lateral recumbent position to maximize ventilation.
Dietary Therapeutics:  

· Identify and eliminate allergenic foods 

· The diet should minimize or avoid animal products, with the exception of fish, to reduce the intake of proinflammatory substrates such as arachidonic acid.

Botanical Therapeutics:

· Achillea millefolium:  Achillea is indicated for inflammation in acute bronchitis and the common cold as well as a supportive herb in chronic bronchitis.

· Althea officinalis:  Acute and chronic bronchitis respond well to Althea as mucilages are used to change an unproductive cough 

· to a productive one. 
  

· Angelica archangelica:  The Eclectics used Angelica in chronic bronchitis as a stimulant to the respiratory mucous surfaces, 

· Aspidosperma quebracho blanco: Felter described the use of Aspidosperma to relieve the distressing dyspnoea of capillary bronchitis, advanced bronchitis, asthmatic bronchitis, and simple asthma, secondary to a  functional disturbance of the heart.  Dr. Mary Bove describes Aspidosperma as the “Silybum of the lungs.”

· Ceanothus americanus:  In asthma and bronchitis, Cook considered Ceanothus a good alterative for milder cases while on 
· the contrary King employed it for more severe, chronic pulmonary conditions including chronic bronchitis and whooping-cough. 

· Cephaelis ipecacuanha It is most indicated in chronic bronchitis and in acute bronchitis with a relatively dry cough with moderate amounts of thick mucous that is difficult to expectorate.
· Chelidonium majus:  Chelidonium was given to bronchitis patients as an extract (equivalent to 30 mg of herb per day) and was 80% effective.

· Collinsonia canadensis:  Collinsonia is a specific in ministers’ sore throat (perhaps this is from over-speaking) and is beneficial in chronic laryngitis, chronic bronchitis and pthisis.  
· Commiphora molmol:  The specific indications for Commiphora include chronic bronchitis, with profuse secretion of mucus or muco-pus, with difficult expectoration
· Echinacea spp.:  King described the use of Echinacea for chronic catarrhal bronchitis, particularly in cases for which few remedies have been beneficial such as  pulmonary gangrene
· Eriodictyon californicum:  Some modern herbalists regard Yerba Santa as one of the most effective natural treatments for chronic respiratory problems such as bronchitis and asthma. Unfortunately, scientific studies of this herb have not been carried out. About the most that can be said is that one of its constituents, eriodictyol, appears to be a mild expectorant. 

· Foeniculum vulgaris: Foeniculum, via its volatile oils, will relax bronchial smooth muscle spasm and is thus a useful inclusion in bronchitis formulas.

· Hyoscyamus niger:  Hyoscyamus was used in spasmodic asthma and chronic cough, bronchitis with short, dry, explosive cough and as an important remedy in whooping-cough.
· Lobelia inflata:  All chronic forms of sore throat, especially when ulcerated, pneumonia, bronchitis, and laryngitis, 
asthenic laryngitis of children ; chronic catarrh; dry, hard, or barking coughs, colds, and all forms of irritation of the respiratory tract, with oppression were considered indications for Lobelia by the Eclectics.

· Lycopus virginicus:  King indicated Lycopus in pullmonary lesions with irritation, cough and tendency to hemorrhage. It was particularly valuable in chronic cases with copious secretion of mucus or mucopurulent discharge.  It lessens irritation, allays the distressing cough so frequently encountered in chronic bronchitis. He noted that Lycopus reduces the frequency and force of the heart's action, quieting vascular excitement. Cook also observed, that by equalizing the circulation and soothing the nerves, Lycopus could relieve harsh coughs and arrest bleeding of the lungs.

· Piscidia erythrina:  Piscidia can be used in the treatment of spasmodic cough and bronchitis.
Nutrient Therapeutics: 

· General nutritional support: Patients with chronic lung disease are often malnourished. A protein-energy supplement and a high-potency multiple vitamin/mineral formula may be indicated to improve overall nutritional status. The supplement should provide 2-3 mg/day of copper, as copper deficiency may contribute to the progression of emphysema. It is not clear whether even more copper is needed when N-acetylcysteine is being used.
· N-Acetylcysteine, 200-500 mg tid, has been reported to reduce the recurrence rate of bronchitis.  Consider aerosolized form. Balance with zinc (15-30 mg/day) and copper (2-3 mg/day)

· Magnesium, 300-600 mg/day: Magnesium deficiency is common in patients with chronic lung disease; supplementation may reduce susceptibility to bronchospasm and may increase the strength of skeletal muscles involved in breathing.

· Glutathione, 60 mg/ml; deliver 2 ml to the lungs by aerosol, bid to tid; reduce the frequency of administration as improvement occurs and continue as needed. This treatment has been found to improve breathing and overall well-being (clinical observation – Lampson D).

· Carnitine, 2 g tid in combination with physical therapy (Yarnell)
· Heparin, oral or aerosolized, 2000-3000 units qd (Yarnell)

· Omega 3 Fatty Acids, fish oil 5-15 ml qd or flax oil 15-30 ml qd. 

· Quercetin, as an addition to the oils to prevent rancidification or orally 500-1000 mg tid ic for mast cell stabilization
· Antioxidants
Intravenous Therapeutics

· "Myers' cocktail" once a week, or as needed: This treatment may relieve bronchospasm and shortness of breath. See "Intravenous Vitamin and Mineral Protocol."
Physical Medicine

· Respiratory therapy

· Constitutional hydrotherapy

Conventional Tx.: 

· Prevention:

· Remove irritants:  smoke, occupational inhalants

· annual flu shot

· Pneumococcal vaccine:  repeat in six years (?)

· Bronchodilators

· Aerobid:  anticholinergic, lasts longer than albuterol; used bid


Side effects:  bradycardia, dry mucous membranes, increased urination

· Albuterol

· Theophylline

· Antibiotics:  used for exacerbations; support with probiotics and bromelain to enhance absorption
· TMP/SMX, amoxicillin, tetracycline
· patient may use as purulent sputum develops
· used empirically even though 25% of patients have a viral infection as ABT has been demonstrated to be more effective than placebo.
· Amoxicillin and clavulanic acid combination w/ 100 mg Panax extract bid increased bacterial clearance from the lungs during acute attacks of chronic bronchitis more than the use of the medications alone.
· Oxygen: support with antioxidant regimen.
COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:

	
	Emphysema

	Description


	1. breakdown in interalveolar septa creating confluent alveoli 

2. destruction of elastic fibers reducing recoil ( lungs can expire

3. eventual ( in pulmonary capillaries
(“over-inflation conditions” are not really emphysema)  Defined by part of lobule (acinus) which is affected

	Sn/Sx


	-barrel chest w/ prolonged expiration, tachypnea: -dyspnea, cough,

-large lungs w/  “flat diaphragms”

-in later stages ( possible cor pulmonale

	
	“pink puffers” ( over ventilation ( respiratory alkalosis ( ability to compensate

-severe, early onset dyspnea

-terminal respiratory insufficiency
	“blue bloaters” ( development of respiratory acidosis indicates inability to compensate   (occurs in emphysema  w/ chronic bronchitis)

repeated respiratory insufficiency

	Pathogenesis


	Theories:

old:  obstruction to the airway (chronic bronchitis)( distal structures become over inflated

new:  cigarette smoke particles cause neutrophil chemotaxis ( as neutrophils die they release enzymes (elastase)

-normal people have (1-AT, but cigarette smoke inactivates (1-AT (chronic exposure) ( centrilobular emphysema

-born w/ (-) of (1-AT ( panacinar emphysema

	Morphology
	Lobule of the lung:  terminal bronchiole and all subdivisions (resp. bronchioles, alveolar ducts, alveoli)

	
	Centrilobular

-affects resp. bronchiole

-most associated w/ cigarette smoking

-everything distal to the respiratory bronchiole is normal

-1( affects the upper lobes
	Panacninar  

-entire lobule affected

-assoc. w/  a genetic        (-) (1-AT
-1( affects the lower lobes   

 
	Paraseptal (true emphysema)

-affects the alveolar ducts and alveoli , near visceral pleuritis ( possible pneumothroax 

-occurs in area of scarring:  Black lung dz, cancer, Tb
	Irregular 

-patchy involvement

-assoc. w/ granuloma forming diseases in the lung :  Tb, fungal disease

       coccidiomycosis, histoplasmosis, Cryptococcus, Blastomycosis 

   -Wegener’s granulomatosus

   -sarcoidosis

   -eosinophilic granuloma (a type of Histiocytosis-  see WBC dz’s):   

    chronic reaction to Langerhans (APC) cells that have taken up antigen  

    and proliferated 


 Over inflation Conditions (not true emphysema ( no loss of vessels, interalveolar septa, etc.)

1.
Compensatory emphysema:  pt. looses part of a lung, the rest of the lung over-inflates to compensate.  

2.
Senile emphysema:  over distension of alveolar ducts

3.
Obstructive emphysema:  condition prior to obstructive atelectasis as air is trapped in lobules by an obstruction.  As air dissipates the area collapses.

4. Bullous emphysema:  development of bulla on pleural surface

5. Interstitial emphysema:  multiple tears in the alveoli allowing air to enter the tissue space ( on exhalation the tear closes, trapping air ( ( compliance ( air leaks into the mediastinum (( air leaks into sub-Q (chronic violent coughing: Whooping cough- B. pertussis, Diphtheria)

	
	Chronic Bronchitis
	Bronchiectasis

	Description
	-clinical definition:  >3 months summation of a cough over 2 consecutive years.

-Reed Index (post mortem):  N: bc/ad = < .4 ;   >5 = chronic bronchitis  (thickness of tracheobronchial glands (bc)./ thickness of submucosa (ad))
	Immovable object in massively dilated bronchioles causing collapse of distal structures

	Sn/Sx


	productive cough
	

	Pathogenesis


	-proliferation of tracheobronchial glands ( hyper  secretion  

-( number of goblet cells

-abnormal mucous chemistry

-obstruction of small airways (physical obstruction)

2( infections:  Hib, Strep. pneumoniae, Strep. viridans
	-primary:  infection, obstruction

-congenital:    

   -manifestation of cystic fibrosis

-Kartagener’s Syndrome:  lack of microtubular structure of cilia ( insitus inversus

   -sterile males; prone to developing hydrocephalus as CSF cannot flow normally

   -severe bronchiectasis as bacteria cannot be cleared out of the lung

	Morphology
	-hyperplasia of tracheobronchial glands

-( viscosity of mucous
-squamous metaplasia and dysplasia of the pseudostratified epithelium (CA!)


	usually lower lobes, b/l, 

	
	Simple:  no infection
	Obstructive:  major blockage of large airways ( atelectasis
	Mucopurulent:  infection
	atelectasis, diffuse pneumonia

	Consequences
	-“blue bloaters”:  chronic bronchitis w/ emphysema

-COPD
	

	Lab Dx
	sputum production
	


Asthma
Alternative Names: 
DESCRIPTION AND ETIOLOGY 

Asthma is a pulmonary disease characterized by recurrent attacks of reversible airway obstruction, inflammation, increased airway sensitivity. Multiple factors contribute to obstruction including smooth mm spasm, mucosal edema, ( mucus, cellular infiltration of airway walls, epithelial injury

Asthma categories: (However, most cases are mixed intrinsic and extrinsic)
· Intrinsic:  triggered by URI, stress

· Extrinsic:  triggered by allergens such as animal dander, mold, dust or mites.  

· Exercise induced asthma is triggered by initiation of exercise and relieved by discontinuing exercise and is most common in adolescents. 

· Drug induced asthma may be due to NSAIDs, beta-blockers, sulfites and certain foods.

Epidemiology:

The prevalence of asthma is increasing.  In 1980, 35 per 1000, 1990, 49 per 1000 and in 2000, 68 per 1000 cases were reported.  Asthma affects 5% of adults and 10% of children.  

Pathophysiology:   


Asthma is essentially bronchiole constriction, primarily in the bronchioles ( highly irritable) with edema of the airway mucosa and increased mucous secretion (aggravating obstruction).  


In the lungs and GI tract, the tissue is loaded with many millions of mast cells. Mast cells contribute to acute bronchospasm in reaction to allergens and exercise. Because these cells predominate in both places, inflammatory atypia of both places can have a similar pathogenesis, namely mast cell degeneration. 

· immediate response (extrinsic, minutes): Type 1 HSR ( mast cell degranulation( leukotrienes (1( bronchoconstrictor)

· delayed response (intrinsic, late extrinsic, hours):  stress, cold, chemical irritants ( no mast cell degranulation, but neural mediation 


Ig E also binds to the cell stimulating Phospholipase A2 to cleave out arachidonic acid to fuel the COX and LOX pathways.


Arachidonic acid is synthesized from linoleic acid by delta desaturases and elongases: 


 GLA (18:2 w6)(((6 desaturase) DGLA (18:3w6 ( (elongase) DHGLA 20:  w 6(((5 desaturase) ( arachidonic acid 20:  w6


Arachidonic is acted on by lipoxygenase (LOX) to form a variety HPETE’s which are quite toxic.  HPETE has a positive feedback stimulant of PL-A2.  HPETE is converted into series 4 leukotrienes (series 3 and 5 LT’s are less important in inflammation, LT’s are a 1000 times more bronchoconstrictive than any other substances in the body (LT A4, B4, C4, D4)). If LOX is blocked, AA will be shuttled to cyclooxygenase.  This pathway will lead to PGG2 ( PGH2, PGI2, PGF2a, TXA2.  In naturopathic theory, blockage of a physiologic process will drive the pathology deeper in order to carry forward the momentum of the process as can be seen with the blockage of LOX.


HPETE can be converted by GSH peroxidase (which requires Se) to HETE, a much less active metabolite.  Induction of glutathione peroxidase requires reducing agents which are created from carbohydrates. Tartrazine, an aspirin analog, or other NSAIDs can promote asthma by blocking COX and stimulating LOX function. 


Occlusion of airways w/ thick mucus leading to the formation of formations viewed with histologic preparation:

· Charcot-Leyden crystals:  contain eosinophil proteins/ debris

· Curschmann’s spirals:  concentric spiral of necrotic epithelium in airways

Finally, areas of over inflation/atelectasis may occur leading to bronchiectasis, abnormal dilation of bronchus or bronchioles containing a 

little bag of severely infected pus (copious, putrid expectoration)

SIGNS AND SYMPTOMS

· chest tightness dyspnea at rest
· inability to speak normally
· cyanosis
· pulsus paradoxus ( a drop of >20-30 mm Hg)
· paroxysmal wheezing (inspiratory or expiratory), SOB, tight dry cough (<night, exercise), chest pressure followed by tenacious mucus, often exhaling is more difficulty than inhaling.
· in pediatric patients, a  prodromal itch on anterior neck/upper chest may occur

· improved respiratory function with sitting upright or leaning forward to use accessory mm
· a quiet chest during attack may indicate a severe respiratory problem

· non-pulmonary symptoms include anxiety, fatigue and confusion

Onset and Course:  An insidious onset of symptoms can occur. 

PE AND LAB

Essential: pulmonary, cardiac, EENT

· tachypnea (>16/min), tachycardia >100/min), wheezes, especially on expiration; use of accessory respiratory muscles; prolonged respiratory phase

· severe asthma:  mental status changes, shallow respiration, inability to speak, fatigue, cyanosis, decreased breath sounds

Other systems: peripheral vascular:  cyanosis

Lab:  Labs tend to be normal during the stable period
· oximetry:  saturation <90%

· arterial blood gasses:  any level may develop within minutes.

· mild:  decreased pO2, pCO2, increased pH (hyperventilation)

· moderate: decreased pO2, normal pCO2, normal pH

· severe: decreased pO2, increased pCO2, decreased pH (respiratory failure)

· pulmonary function tests

· peak expiratory flow rate 80 L/min

· FEV1 1L

· chest x-ray:  usually normal

· sputum:  Charcot-Leyden crystals 

· ECG:  usually normal

· Skin patch testing:  if negative suggests mechanism other than extrinsic; if positive, potential extrinsic cause but not definitive
· RAST (IgE in vitro testing):  expensive, unreliable

Diagnostic Criteria: Demonstration of obstruction (FEV1 )

DDX: (ICD-9-CM 

In pediatric patients:

· aspiration/ foreign body obstruction (sudden onset of wheezing)

· viral URI involving epiglottitis, glotitis, subglotitis (inspiratory stridor, high pitched cough, hoarseness)

· Infants:  RSV

Adults: 

· COPD

· CHF

· anxiety reaction

· pulmonary embolism

TREATMENT


Mast cell membrane stabilization is a therapeutic target.  Membrane stabilization can be achieved with flavonoids such as anthocyanins from blueberries, blackberries, red currant and raspberries.  Freezing and cooking break down the cell wall structure allowing enhanced absorption. 


Irritants can be airborne or food borne.  Thus, stabilizing the environment in regard to irritants is a therapeutic target. Eosinophils and lymphocytes infiltrate the pulmonary mucosa as part of the inflammatory response. 


Arachidonic acid is prevalent in many animal foods as well.  Consumption of such foods increases the membrane composition to include larger amounts of arachidonic acid.  Arachidonic acid function in prostaglandin synthesis has implications in any inflammatory process.  Thus dietary fatty acid reconstruction is a therapeutic target.

The blockage of lipoxygenase is a therapeutic target.  Such agents are Boswellia, Quercetin and possibly Tanacetum.  Lipoxygenase will obviously only be minimally blocked, such as 1-2%.


HPETE can be converted by GSH peroxidase (which requires Se) to HETE, a much less active metabolite.  Induction of glutathione peroxidase requires reducing agents which are created from carbohydrates.  Thus avoiding fats as much as possible while having high percentage of vegetables and complex carbohydrates for dinner will promote GSH production.  Having a cold piece of pizza is an example of a dinner with severely negative implications.  Selenium, 200 (g, should be taken in the evening as well.  Tartrazine, an aspirin analog, or other NSAIDs can promote asthma by blocking COX and stimulating LOX function. 

Lifestyle/Environment: 

· Educate patient about warning sign, monitoring, medication options and use.

· Identify and eliminate/desensitize inhalant allergens: Eliminate rugs, wall hangings, cats, feather pillows and clean air filters for heating and cooling systems. Use environmentally sound cleaning solutions. Wet mop walls, floors, ceilings and use special high quality vacuum. Consider using an ionizer and/or ozone generator to remove airborne particulate matter. Consider a formaldehyde bomb or shots. (Marz, 1997; Spurlock, B., Daily, Thomas. NEJM, 323(26): 1845-46, Dec 27 1990.)

· Eliminate tobacco smoke.  Smoking induces respiratory burst activity.  The release of reactive oxygen stimulates the eicosanoid cascade resulting in chemotaxis and the formation of proinflammatory mediators.
· Encourage regular aerobic exercise, particularly swimming as humid environments tend to be helpful.  
· Psychoemotional considerations:  Asthma and hypersensitivity conditions often flare during emotional crises.  
Dietary Therapeutics: 

· Identify and eliminate allergenic foods. 

· Decrease consumption of foods with arachidonic acid (red meats and dairy products). Amino acids are the major substrate for lipoxygenase which results in increased levels of leukotrienes. It should be noted that safflower, sunflower, and other oils contain high levels of linoleic acid and small amounts can get converted to arachidonic acid (via D 5 desaturase in the presence of stress) after their conversion to DHGLA. (Marz, p. 321, 1997)  Therefore, flax oil is an excellent choice to provide less linoleic acid and more (-linolenic acid.  

· Increase consumption of foods containing flavonoids and carotenes. Both inhibit the action of lipoxygenase. Yellow vegetables and other leafy vegetables contain abundant amounts of these important nutrients. (Marz, p. 321, 1997)  Onion soup (Mitchell)

· Increase consumption of EPA and linolenic acid sources such as flax oil, canola oil, walnuts, cold water fish, herring, sardines, and salmon. EPA selectively inhibits lipoxygenase by binding onto the enzyme and forming the 5 series of leukotrienes which have little broncho-constricting properties. (Marz, p. 321, 1997)

· Onions and grape skins contain quercetin which has the effect of stabilizing mast cells, inhibiting lipoxygenase, and increasing cAMP levels. (Marz, p. 321, 1997)

· Avoid sulfite preservatives  and food dyes (Mitchell).  Tartrazine is similar in structure to salicylic acid and inhibits cyclooxygenase, pushing the eicosanoid cascade toward the lipoxygenase pathway.  

· Vegan diet: No meat, fish, eggs, dairy products, coffee, ordinary tea, chocolate, sugar, salt, tap water, apples, citrus, soybeans and peas. Grains and potatoes either very restricted or eliminated. (Lindahl. J. Asthma 22:45-55,1985)

Nutritional Therapeutics

· Avoid tryptophan which is converted to serotonin, a bronchoconstrictor (Marz, p. 321, 1997)

· Avoid sulfite exposure 

· Magnesium, 300-600 mg/day orally, for long-term relief of symptoms and possible prevention of exacerbations. 

Intravenous magnesium, either alone or as a component of the "Myers' cocktail" (see "Intravenous Vitamin and Mineral Protocol"), may be 

used to relieve acute attacks. In controlled studies, IV magnesium has been reported to relieve acute asthma attacks, particularly the more 

severe attacks.  The "Myers' cocktail" will usually resolve or greatly relieve acute asthma attacks in 1-2 minutes. Use preservative-free 
injectable when possible, although injectable containing preservatives are usually effective and well-tolerated. 

Magnesium chloride (18% solution) has also been used as an aerosol, although published data are conflicting.
· Vitamin B6, 50- 200 mg/day, 20-50 mg/day  in children. Controlled and uncontrolled trials: May help prevent asthma attacks.

· Vitamin C, 1-3 g/day: Some controlled studies, but not all, have demonstrated reduction in airway reactivity.  Epidemiologically, increased intake is associated with lower risk of asthma.  Vitamin C inhibits phosphodiesterase and destroys histamine both in vivo, although no strong research demonstrates its efficacy alone in the treatment of asthma.  Therefore, use w/ other remedies. For some patients, sodium ascorbate is said to be more effective than ascorbic acid against allergic conditions.  

· Cod liver oil, 5-15 ml/day, or fish-oil concentrate, 3-6 g/day: Supplementation with fish oil increased FEV1 by 23% after 9 months in a double-blind study. No effect was seen prior to 9 months. Other studies of shorter duration showed no benefit.

· Vitamin B12, 1,000 mcg intramuscularly, 1-3 times per week; taper according to response. Studies showed benefit in 56% of 85 asthmatics. Children typically respond better than adults.  Oral administration of vitamin B12 (1.5 mg, single dose) has been shown to prevent reactions to acute sulfite exposure. Presumably, long-term oral administration of lower doses might also help prevent reactions to sulfites.

· Molybdenum has been used empirically (clinical observation – Wright JV), when sulfites are present in the urine. Molybdenum has been given intravenously in doses of 250-500 mcg per infusion. Typical oral doses are 500-1,000 mcg/day. Treatment is tapered as clinical improvement occurs, or as lab values improve. Take 2 mg/day of copper (separated from molybdenum by at least 2 hours), to prevent molybdenum-induced copper deficiency.

· DHEA, 5-15 mg/day for women, 10-30 mg/day for men, if level is low: DHEA levels tend to be somewhat low in asthmatics, particularly in those receiving oral or inhaled glucocorticoids.

· Hydrochloric acid may increase digestion of potential protein or protein linked antigens.

· (-carotene 64 mg qd for 1 week: reduced severity of exercise induced asthma
Botanical Therapeutics:

Asthma Formulations:

· Glycyrrhiza (1:1), Grindelia (1:5) aa.  These herbs walk hand in hand when used for respiratory conditions and should be regularly combined for such conditions. (Mitchell)

· Symplocarpus with Pulmonaria, 1:1 (Mitchell)
· Acute Asthma (Alschuler):  Lobelia: Zingiber: Symplocarpus*: Ephedra/ 2:1:1:3  (Symplocarpus is also known as Dracontium)   Dose: 1 tsp. every 15 minutes followed by water chasers.  Watch for signs of Lobelia toxicity: N/V, pupil dilation, emesis, excess salivation and Symplocarpus toxicity: N/V, dizziness, headache, impaired vision.

· Lobelia:  relaxing expectorant; indicated in conditions of heavy catarrh, fullness of tissue, reduces congestion and inflammation of mucous membranes and muscle.

· Zingiber:  circulatory stimulant; brings herbs to the area of treatment; also diaphoretic and expectorant and visceral relaxant and pulmonary antiseptic due to its volatile oils.

· Symplocarpus:   stimulant, expectorant, and anti-spasmodic.  Relieves nervous irritability, therefore especially indicated in acute asthmatic attack. 

· Ephedra: warming, stimulating expectorant.  Increases sympathetic innervation thereby causing bronchiole dilation. 

· Chronic Asthma (Alschuler): Grindelia: Capsicum: Eriodictyon: Ginkgo/ 3:.5:2.5:2

· Grindelia: relaxing expectorant, decreases bronchial spasm especially in chronic asthma; also flavonoids inhibit histamine release from mast cells/ basophils and are anti-inflammatory and anti-spasmodic. 

· Capsicum:  contains capsaicin which short-term activates release of substance P from tracheobronchial C fibers causing bronchoconstriction, mucous secretion and congestion.  However, long-term therapy depletes substance P creating a desensitization to irritants and less reactive bronchial airways.

· Eriodictyon contains a resin which inhibit histamine mediated bronchial reactivity, and is anti-inflammatory and anti-spasmodic.

· Ginkgo contains the ginkgo heterosides which over long-term therapy and decrease platelet activating factor which in turn decreases bronchoreactivity.

Asthma Materia Medica

Allium cepa: Contains quercetin.

Aloe spp.: oral administration of Aloe over a six month period can be effective in the treatment of chronic bronchial asthma; the extract must first be kept refrigerated (4° C) and in the dark for seven days before administration in order to produce a change in the glycoproteins and polysaccharides (Shida, T, et al. 1980, pp. 47-51; Shih, T, et al. Plant Medica. 273-275, 1985)

Ammi visnaga: (Weiss, p. 221)

Aspidosperma quebracho-blanco: The specific indications for Quebracho are:  dyspnea, pale face, anxiety, cyanotic lips, feeble irregular pulse, cardiac palpitations with cough.  The alkaloids are hypotensive overall, however are arterially hypertensive, spasmolytic, diuretic, peripherally vasoconstrictive, and respiratory stimulating.  Quebracho is most indicated when dyspnea results from impaired pulmonary circulation secondary to a functional disturbance of the heart.  Quebracho increases the rate and depth of respiration and thus relieves dyspnea associated with emphysema and asthma.  It is best indicated long-term to reduce the frequency and severity of asthmatic events.  Quebracho will not generally stop an asthmatic attack.  Dr. Mary Bove calls Quebracho the "Silybum of the lungs".  Yohimbine is an alpha-adrenergic blocker [Clark, J.R. et al., Science, 225:847] and thus may increase libido and cause lipolysis in the trunkal region.

Camellia sinensis:
There is theoretical grounds for using green tea in the treatment of asthma.  Green tea contains theophylline which is a smooth muscle relaxant.  However, green tea contains 0.02% theophylline.  A typical dose of 3 gm of green tea therefore contains 0.06 gm of theophylline.  The allopathic theophylline is administered at 10 mg/kg/day.  For a 150 pound person (68 kg), a daily dose of theophylline would be 680 mg theophylline.  To achieve this dosage would require consuming  approximately 33 gm of green tea per day.  This is certainly possible in some individuals if they love green tea!

Ceanothus americanus:  It is of most value in hepatic congestion  accompanied by splenomegaly and congestion.  It is also useful in portal hypertension with constipation, and dough, sallow skin.  Ceanothus is a stimulating tonic to mucous membranes, especially of the respiratory tract causing expectoration, sedation of paroxysmal cough, and reduction of bronchial spasms .  Thus, Ceanothus is useful in bronchitis, whooping-cough, and asthma.

Cimicifuga racemosa: It is anti-spasmodic, thus in the respiratory system it is useful in relaxing spasms of bronchial smooth mm. as in the treatment of asthma (acute and chronic) or any paroxysmal condition of the respiratory tract.  Cimicifuga will allay a spasmodic, reflexive cough by increasing bronchial secretions and sedating the nervous influence on the bronchial smooth muscle. (Alschuler)

It is soothing to the nervous excitement associated with whooping-cough and spasmodic asthma.  It has been used in the treatment of tuberculosis (consumption) as a valuable agent to soothe the cough and impart tone to the lungs (Cook)

Commiphora molmol: profuse secretion expelled with difficulty, restrains mucus discharge (Felter and Lloyd, p. 1300)

Datura stramonium: If ingested Datura may reduce bronchial spasms of asthma, although it was more commonly smoked for this purpose.  (note:  smoking anything is generally not indicated for asthma). (Alschuler)

Indications for respiratory spasmolytics include tight, breathless, non-productive coughing as well asthmatic symptoms such as wheezing. (Mills and Bone)

Drosera rotundifolia: with dry, irritable, persistent cough or spasmodic, hoarse, explosive cough. Combines well with Euphorbia hirta, Grindelia robusta, Polygala senega Ellingwood, p. 251)

Ephedra sinica:  The sympathomimetic effect can be utilized for respiratory conditions such as asthma. mild/moderate cases w/ peak effect in 1 hr, lasting 5 hr; ( effect  w/ chronic use d/t adrenal fatigue d/t ephedrine. -long term use:  Glycyrrhiza glabra, Panax ginseng, vit. C, B6, B5, Mg, Zn to support adrenals

-w/ expectorants:  Glycyrrhiza glabra, Grindelia camporum, Euphorbia hirta, Drosera rotundifolia, Polygala senega. DH: 500-1000 mg (12.5-25 mg ephedrine) 2-3x/day (THE TEXTBOOK OF NATURAL MEDICINE)

Eriodictyon californicum: Eriodictyon is a stimulating, soothing expectorant, primarily due to the resins.  The flavonoids lend this plant anti-inflammatory action as well.  Eriodictyon is most indicated in chronic, productive, hacking, persistent coughs.  Eriodictyon is best suited for chronic lung afflictions such as asthma, chronic bronchitis, chronic laryngitis.  Eriodictyon is a lung tonic.  It was traditionally used to mask the taste of quinine in syrups.  Eriodictyon can be used singly, or combines well.  For its stimulating expectoration, it combines well with Grindelia robusta, i.e. for asthma.  For its tonifying action, it combines well with Inula helenium.  Eriodictyon may also be used for chronic inflammation of the urinary system.

Gingko biloba:  Extrapolation from studies may indicate use in anti-PAF activity (asthma, allergic reactions, immunological reactions). Ginkgolides inhibit the effect of PAF on eosinophils.  Gingko has improved peak flow rates in asthmatic children and caused significant clinical improvements in adults. 

Grindelia spp.:  Grindelia is a relaxing expectorant.  It is most useful in spasmodic coughs productive of thick sputum or in dry, irritated, non-productive coughs.  Grindelia relaxes smooth muscles of the bronchi and also relaxes heart muscles.  Thus if bronchial and asthmatic conditions are associated with palpitations and nervousness, Grindelia is an excellent remedy.  Grindelia may be used chronically or acutely, although it is better suited for short-term use.  Upon first taking Grindelia, there is a stimulatory effect on the CNS, which is followed shortly by a relaxing effect on smooth muscles throughout the body (most pronounced in the lungs and heart) and a general sedating effect.  Grindelia combines well with Lobelia in the treatment of asthma.  

Hyssop

Lobelia inflata:  Lobelia is used primarily for its relaxant effects in the bronchioles.  Its ability to relax the smooth muscle of the bronchioles make it an invaluable part of an acute or chronic asthma formula.  The alkaloids in Lobelia exert paradoxical effects.  Lobeline is a powerful respiratory stimulant by stimulating the respiratory centers and exerts this effect even in relatively small doses.  Isolobeline is an emetic and respiratory relaxant (relaxes smooth muscle) that most powerfully exerts its action at higher doses.  The combined action of both of these alkaloids make Lobelia a stimulating relaxant.  The net effect in the lungs will be a promotion of mucous secretion, expectoration and a reduction in bronchial spasm.

Marrubium vulgare

Matircaria recutita:  Because the azulenes are released with distillation, a steam inhalation of Matricaria is an excellent treatment for asthma and U.R.I.s.  Likewise, using Matricaria in the bath is an ideal way to treat asthma, colds, eczema, hay fever, and generalized stress.

Passiflora incarnata:  Passiflora is well-indicated in states of nervous tension and anxiety (nervous restlessness).  It has anti-

spasmodic effects on smooth muscles making is especially useful for anxiety induced intestinal spasm (diarrhea), vascular constriction (hypertension), and bronchial constriction (asthmatic wheezing).  It is especially useful for insomnia accompanied with or due to excessive muscular tension and spasm.  It acts as a spasmolytic, sedative and anodyne.  


Passiflora works best to ease both restlessness and exhaustion from overwork and anxiety. Passiflora is a good herb for children and the elderly because it is so gentle.  However, if used chronically, it can exert mild toxic effects due to the accumulation of alkaloids in the nerve and muscle tissue causing irritability of that tissue.

Piccorhiza korrua

Sambucus spp.: Sambucus flowers are anti-spasmodic and are therefore useful in someone who has asthma, or to decrease their cough in order that they may sleep.

Sanguinaria canadensis: Sanguinaria is most indicated in the treatment of bronchitis, emphysema, bronchiectasis, asthma, croup, and laryngitis.  This plant exerts smooth muscle relaxing and antimicrobial properties while also causing expectoration.  Sanguinaria is most indicated in chronic, congestive lung conditions.  The cough is irritated and may be dry, and respiration is difficult.  Overall, the person may describe itchy mucous membranes (ears, pharynx, larynx, trachea, rectum, vagina).  

Scutellaria bicalensis:  contains baicalein
Thymus vulgaris: For asthma, Thymus combines well with Tussilago, Ephedra, and Lobelia.  The taste is bitter so with glycerol added, kids tolerate the herb better.

Tussilago farfara: For spasmodic coughs, such as that of asthma, chronic or acute bronchitis, and whooping cough, Tussilago combines well with Lobelia, Amni visnaga (khellin), and Viburnum.  In general, Tussilago combines well with other lung tonics such as Inula, Eriodictyon, and Verbascum.  However, its chronic use is limited in some people due to the presence of pyrrolizidine alkaloids.  Even though the amount of these alkaloids is so small, their presence suggests caution in certain individuals.  Persons with elevated liver enzymes or known liver disease should not be taking Tussilago.  Tussilago is relatively contraindicated in children who are more susceptible to the effects of pyrrolizidine alkaloids, but if prescribed in small medicinal doses, it should not be a problem.   

Urtica dioica

Verbascum thapsus

Verbena spp.

Viburnum spp.

Botanical Contraindications:

· Panax quinqefolium in acute asthma

· Salix spp. in those w/ salicylate sensitivity

Physical Medicine:

· Adjustment of  T7-9

· Trichanasana (triangle pose)

· Pressure points along the costochondral margin lateral to the sternum and on the upper back just lateral to the spine from T2-T5 correspond to acupuncture points that have been used for this condition.  

· Balneotherapy:  baths with a warming, vaprous rub dissolved in the water.

Homeopathic Therapeutics (view in normal view, not page view, for entire chart)
	Antimonium tartaricum
	child wants to be held
	
	-asthma:  chest full of mucous, RATTLING and wheezing

-D/C minimal:  white, thick, stringy
	
	
	
	
	< 3 am, warmth

> cold open air, sitting up, eructations (carbo veg), expectorations

	Aralia racemosa

American Spikenard
	pt is weak, relaxed and exhausted

drenching night sweats

feels as if a foreign body were in the throat
	
	-hay fever, asthma 

-attacks w/in 1 hr of sleep w/ wheezing 

-inspiration harder that expiration

-drafts cause sneezing/ coughing w/ ++ watery, salty burning nasal dc
	
	
	
	
	< short naps, drafts, 11 pm 

>  lying w/ head high, sitting up (gen Sx)

	Ars album
	-Insecure, restless/ anxious, wants company

-tidy

-sensitive to surroundings:  smell, touch, sound

-PERIODICITY:  1-2 am and pm

-alternating states

-INFLAMMATIONS: tissue destruction

-CHILLY:  (Hep, Nit ac, Nux v, Sil) cadaverous
	MIND

MUCUS MEMBRANES   

  very dry

LUNGS/RESP

SPLEEN

SKIN

Rside
	-asthma:  see mod.

D/C:  intense, burning, putrid, scanty or abundant, white and frothy

-colds easily caught


	-intense, burning:  yet > heat (SRP)

-HA:  burning, throbbing in forehead, recurring
	-self-occupied         

-collectors

-demanding

-fear:  knives, alone,  

 robbers, incurable

-sad/hopeless
	-diarrhea from food poisoning w/ vomiting, agg. w/ least food or drink

-hemorrhoids:  like red hot needles
	cystitis w/ ineffectual desire and unfinished feeling
	< cold anything, 1-3 am, lying on affected side, physical exertion, sea side

> warm anything except HA (SRP), fresh air, sitting up/forward, elevating head
craves:  fats, sour, bread, alcohol, hot drinks

intense thirst for  sips (for ice cold drinks which are vomited immediately)

averse:  starches, beans/peas

	Blatta orientalis
	use if Ars. doesn’t work

robust pts. may be overweight
	
	-asthma: d/t allergens esp. mold, mildew

-bronchial obstructions assoc. w/ bronchitis
	
	
	
	
	< sl. exertion (calc. carb)

no strong modalities

	Bromium
	-warm blooded, easily over-heated

-blondes w/ blue eyes, fair hair, red cheeks, pink delicate skin
	
	-asthma:  allergies to dust, can’t inhale sufficiently, inhalation causes cough, sensation of lungs filled w/ smoke
	
	
	
	
	< evening to midnight, warm room

> motion, seashore

	Carbo veg.
	Lips, tongue, nasal passages bluish
	
	-asthma:  shallow, dyspnea w/ cyanosis

-tickling spasmodic cough w/ raw throat
	
	
	
	
	< warmth, warm wet weather

> eructations (ant. tart), being fanned, sit up

craves open air

	Dulcamara
	-domineering, strong willed, possessive
	
	asthma:  hay fever in Aug. or when temp. changes hot to cold, allergies: mowed grass
	
	
	
	
	< damp cold weather, night, after exercise

> dry warm weather, motion

	Ipecac
	-follows or is followed by Ant. tart well

-covered w/ cold perspiration

-thirst less
	
	-asthma:  sudden onset, dry spasmodic violent suffocating cough ending w/ gagging, retching or vomiting which is unrelieving
	
	
	
	
	< damp warmth, overeating

> open air

	Kali carbonicum
	-Similar to Ars w/ less restlessness, anxiety

-desires people but then is not welcoming

-conservative, proper, moral

-pt. tired, pale and chilly
	
	-all colds lead to asthma

-difficult expectoration

-LBP or sciatica w/ attack
	stitching pains

sciatica, back pain
	
	
	
	< 2-4 am (vs. Ars), cold

> bending forward, leaning on elbows or knees

	Nat. sulph.
	Hx of head injuries, depressed since head injury
	
	rattling in chest (see ant. tart), sits up and grabs chest during attack
	
	
	diarrhea w/ asthma
	
	

	Sambucus nigra
	less fearful than Ars
	
	-asthma: wakes suddenly w/ attack ( combined Sx of asthma and perspiration
-nose can be congested d/t coughing fits

-bronchial asthma in babies
	
	
	
	
	


· bending forward:  Ars, Chin-a, Kali-b, Kali-s, Lach, Puls

· bending backwards:  Hep, Spong, Verat

· bending head backward:  Seneg, Spong, Verat

· sitting:  Acon, Ant-t, Carb-v, Hep, Iod, Kali-b, Lach, Nat-s, Puls, Spong, Sulph

· rocking:  Kali-c, Sec

· walking:  Puls (slow), Ars and Lob (fast)

· knee to chest:  Ambr, Med

· dust:  Blatta, Brom, Sil

· inspiration:  Ars, Brom, Calad, Iod

· expiration:  Ip, Med, Meph, Samb, Seneg

Conventional Tx.: 


Treatment Classification of Severity

· Step 1:  Mild intermittent asthma:  no daily medication required, (-agonist inhaler as needed
· Step 2:  Mild persistent asthma:  daily treatment required; if more than 2 bouts (-agonist use per day, add steroid inhaler
· Step 3:  Moderate persistent asthma:  daily inhaled steroid and long acting (-2 agonist
· Bronchodilators:

· use 15 min. prior exercise 
· Steroid:

· Inhaled: apply with a spacer (available at pharmacy)  to avoid direct application to the pharynx.  Long-term use of inhaled steroids have been found to be unsafe at doses of 200(g/day or more.  

· Systemic steroids should be avoided long-term (> 2 weeks).  Usually, steroids are started at 60 mg qd and tapered over 6 days without any effect on morbidity or mortality.  

Pharmaceutical Contraindications: 

NSAIDS should be avoided as these medications block cyclooxygenase, pushing the eicosanoid pathway into the lipoxygenase enzyme producing leukotrienes that aggravate the asthmatic pathophysiology.

COMPLICATIONS/REFERRAL GUIDELINES

· COPD:  recurrent bouts until no periods of intervening remission

· Infection such as bronchiectasis in areas of over inflation
REFERENCES:


Class Notes:  Cardiopulmonary II.  April 21, 2002. Richard Baker MD, Eric Yarn ell ND.

Bronchitis

Acute Bronchitis: Marrubium vulgare: Thymus: Verbascum: Althea: Usnea/ 3:2:2:1:2; if viral use Ligusticum instead of Usnea

*Marrubium: use if appetite is weak and digestion sluggish along with lung congestion. Supports the removal of excess mucous and also decreases discharge where secretions are too copious.

*Thymus: Spasmolytic, secretolytic, expectorant, anti-septic.  A gentle expectorant, especially useful in children.

*Verbascum: expectorant, anti-septic, mildly anti-tussive, anti-spasmodic and addresses the emotional component to respiratory infections.  Indicated when the cough worsens when lying down (mucous pools in the upper respiratory tract) or if there is a dry, irritated cough all day. Can also be used as a poultice by steaming the young leaves and placing them on the chest or by doing a steam inhalation of the leaves (effect lasts 1 - 2 hours).

*Althea: demulcent, soothing to mucous membranes

*Usnea: contains usnic acid which is immunostimulatory; anti-bacterial. 

*Ligusticum: anti-viral; some individuals are allergic to Ligusticum.

Chronic Bronchitis:  Sanguinaria: Plantago lanceolata: Pimpinella: Tilia/= parts

*Sanguinaria: potent expectorant, antiseptic, spasmolytic, also emetic and cathartic at high doses; top dose is 6-9 ml./ day watch for N/V, dilated pupils, increased pulse, increase pain.

*Plantago lanc.: astringent on mucous membranes to dry up over production of mucous, loosens catarrh, anti-inflammatory to respiratory tracts and to the digestive tracts; nutritive to lung tissue due to high mineral, enzyme and vitamin content.

*Pimpinella: respiratory relaxant, relaxes and decreases bronchial spasms and the volatile oil is anti-microbial in lungs.  This also tastes good.

*Tilia: relaxes the respiratory tract and the cardiovascular system and increases overall immunity.

Bronchitis in Children:  Thymus: Primula vera: Plantago lanceolata: Glycyrrhiza/ = parts 

*Thymus: Spasmolytic, secretolytic, expectorant, anti-septic.  A gentle expectorant, especially useful in children.

*Primula: relaxing expectorant; reduces nervous tension and induces overall relaxation.

*Plantago lanc.: astringent on mucous membranes to dry up over production of mucous, loosens catarrh, anti-inflammatory to respiratory tracts and to the digestive tracts; nutritive to lung tissue due to high mineral, enzyme and vitamin content.

*Glycyrrhiza: contains saponins thereby thinning mucosal secretions helping them to flow more freely and thus be more easily expectorated; also contains mucilages which hydrate mucosal surfaces helping to thin mucosal secretions and soothe inflamed tissue.  Avoid in conditions with copius freely expectorated mucous.  Also tastes good.

Pulmonary Infections

Upper Respiratory Tract Infections

· Viral

1. Rhinoviruses:  >50% of common cold; >100 serotypes; grow best in URT conditions

2. Influenza viruses:  grow in conditions of URT and LRT

Bronchitis, Acute

Alternative Names: 
DESCRIPTION AND ETIOLOGY 

· infectious:  bacterial, viral

Immunocompromised patients including HIV+ and diabetics

· irritants:  cigarette smoke, ozone, air pollution

· allergens:  seasonal, no fever, hay fever syndrome

Pathophysiology:

infectious organisms same as pneumonia moraxella, Hib (children)

viral is the primary form

· adenovirus

· RSV:  common in infants

· influenza A, B:  rapid onset, myalgia, high fever, headache

SIGNS AND SYMPTOMS

· fever:  101-102( F in children and adults (generally not seen in infants).  Fever in viral infections usually lasts no longer than 3 days in healthy individuals.  Bacterial induced fevers may last longer.  
· sputum: If purulent sputum is present within three days of illness, consider a viral etiology.  If purulent sputum is present longer than a week consider bacterial etiology.
· constitutional symptoms:  fatigue, malaise
· prolonged illness
PE AND LAB

   Essential: 

   Other systems: 

   Lab: 
Diagnostic Criteria

DDX: (ICD-9-CM 

TREATMENT

Dietary Therapeutics

· Hydration

Botanical Therapeutics: botanical applications for acute conditions require frequent dosing.  

· Expectoration
· Bronchodilation

· Antimicrobial

· Immune stimulation
Nutrient Therapeutics

· N-Acetylcysteine, can use larger doses such as 500-1000 mg tid (Yarn ell). Consider aerosolized form.
· Heparin, 3000 units po qd (Yarn ell)
Intravenous Therapeutics

· HCL, 1:500 for immunostimulation
· Echinacea

Conventional Tx.: 

· antipyretics:  in children if temperature is over 101.5(
· cough suppressant if sleep is disturbed

· antibiotics:

· amoxicillin:  first line

· tetracycline

· trimethoprim 

· macrolide (erythromycin)
· antiviral:  rimantadine

COMPLICATIONS/REFERRAL GUIDELINES

· refer if concurrent emphysema, diabetes or compromised cardiac function.

REFERENCES:

Influenza

Alternate names: La Grippe


DESCRIPTION AND ETIOLOGY
Influenza is a leading cause of death worldwide particularly affecting children, the elderly, those with compromised respiratory systems and those with compromised immunity.  Old descriptions of cases indicate viral pheumonia, bacterial superinfections, etc.

The influenza virus is the Orthomyxo virus (A, B, C- new strain yearly as RNA viruses lack endonucleases)
Pathophysiology: 

· 2 day incubation

· usually self-limiting in 1-3 wk.

SIGNS AND SYMPTOMS

· The severity of illness is proportional to the amount of exposure-

· abrupt onset of myalgia, HA, fever, scratchy sore throat, erythematous palate w/o exudate, non-productive cough, possible chills

PE AND LAB

Essential: pulmonary, lymphatic, EENT
Additional: abdominal
Other systems: 

Lab:   CBC, CXR

Diagnostic Criteria

ICD-9-CM 

DDX 

TREATMENT 

Prevention

· Control through general vaccination

· Influenzinum and Oscilloccocinum can be used prophylactically.

General Measures 

Stay with treatment even after improvement to avoid relapse.

· Let patient regulate own temperature.

· Increase fluids whether thirsty or not. 

· Never give aspirin to children with influenza to  avoid Reye’s syndrome.

Conventional Therapeutics: 
· Rimantidine, amantidine 80% effective; only for highly susceptible- elderly, predisposed resp. cond.) Side effects w/ GI Sx, dizziness

Homeopathy has worked brilliantly during epidemics.

· If cough is a major symptom, consider carefully remedies for which cough is a major feature.

· Patient under constitutional treatment and mildly ill– resist giving an acute remedy; give fluids, bedrest, Echinacea, vitamin C, garlic, zinc lozenges; severely ill, then prescribe; consider repeating constitutional temedy.

· Wait for full picture to develop.

· 30C TID until symptoms improve.

· No improvement in 24 hours => wrong remedy.

· Improvement followed by relapse ( retake case; consider 200C and complementary remedy.

	
	Aconite
	Arsenicum
	Baptisia
	Byronia
	Camphor
	Eupatorium perfoliatum
	Gelsemium
	Rhus Tox

	Etiology
	Sudden onset after exposure to dry cold, wind, or shock
	Flu with gastro-enteritis, vomiting, diarrhea; prodrome of 2-3 days
	Rapid onset; sinks quickly into advanced influenza with prostration, mental dullness, stupor
	Slow onset
	Spring onset; sudden great sinking of strength; 
	
	Slow insidious onset over 1-3 days
	Getting chilled In damp conditions; perspiring during cold damp weather

	Specific Symptoms
	Flushed face during fever; one cheek red, other pale (Cham, Chin); ear hot, red; palpitation during fever; perspiration on forehead  during chill; constricted pupils during fever; photophobia during chill; 
	Face hot; tongue with thin white coating; 
	“Stomach flu” with sudden violent; putrid diarrhea and eructations plus vomiting; Throat dry, painless but offensive with suppurative coating; dull red face; mastoiditis post influenza; 
	Tongue coated white or dirty brown in center; oral mucosa feel dry; coryza with burning; chest and back pains (pleura) > pressure; HA --occipital or left forehead < coughing
	Asthmatic symptoms;  mucus in air passages with suffocative dyspnea; lips blue; 
	Aching of muscles and especially bones, as if bones would break; HA as fever peaks; heavy, aching head, must be lifted from pillow with hands; watery coryza; cough, hoarseness; nausea and vomiting < before chill, < motion; severe low back pain; bursting HA
	Chills up and down back, tremulous weakness and heaviness of limbs, eyelids, head; can hardly lift head from pillow; eyelids droopy, half shut; flushed face; tongue—yellow coating; HA radiating from neck over head to eyes and forehead < urination;
	Aching of muscles and jorints, worse cold, better heat;Muscle stiffness that makes patient want to stretch; red triangle at tip of tongue; herpes on lips during fever; sore throat better warm drinks, constant swallowing; aching In bones

	Generals and Modalities
	Alternating fever & chills; High fever (> 104 degrees F.); restless; desires cold drinks during heat & chills;  craves beer during fever;

Chills < drafts, < warm room, > motion; heat during first sleep, ascending body; fever < evening, night; hypersensitive to pain during fever; < exposure, touch, Motion (although restless); uncovers during fever
	Fever 102-104 degrees; craves open air but body chilled; < MN to 1 AM, noon to 1 PM; fever, then chills & rigor; 

Chills < eating, drinking, motion, exertion, before stool; thirsty for small sips; restlessness alternating with collapse, weakness; 
	High temperature; Falls asleep in mid-sentence; body sore, bed feels too hard, cannot get comfortable; 
	Heat with perspiration; attack of dry heat < noise

Chills beginning in fingertips, toes, lips < anger; < right side;

Warm < warmth, < warm room;

Thirst large gulps of cold fluids at intervals;

< 9 PM; < motion, jarring (feels restless but < moving); < right side (except HA)
	Extreme cfop in chilliness (with desire to be uncovered); feels like a cold wind is blowing over body; death-like paleness of face; body feels cold to the touch; alternating fever and drop in body temperature with feeble pulse and prostration; cold clammy sweat; < cold air, < night; > open air, proguse sweat; Pains > thinking of them.
	High fever > 102 F.; chills from 7-9 AM preceded by great thirst and aching in bones; chills begin in lumbars, with violent rigors; chills < after drinking; < cold air; thirsty for cold drinks, even during chills; desires cold food, ice cream; < 7-9 AM; restless with pains but no improvement from motion; dare not move due to pain; < perspiration--except HA
	Chills alternating with flashes of heat; chills with fine tremors; worse 10 AM; little thirst; 
	Chills < uncovering, drafts; chills as if splashed with water; aching through whole body, < rest, > motion until must stop from weakness; pain > constant motion; > warm baths, warm drinks, warm applications; thirsty for sips of warm ( or cold) drinks; 

	Emotional Symptoms
	Anxiety, fear, restless; sadness, weeping during fever
	Anxiety;  fears he may die; needs company continually
	“dissociation of parts” –feels parts of body are scattered and cannot be reassembled
	Irritable, dull, averse answering; wants to left alone; talks of home or business during delirium; onset –financial stress.
	Anxiety, restlessness
	Feeling of desperation; moans with pain
	Mind dull
	Anxiety, restlessness < night; weeps without knowing why; fear of poison


COMPLICATIONS/REFERRAL GUIDELINES 

· Major sequellae of asthma, CFS

· Mortality is usually due to complications from 2( bacterial infection (1( Staph.)

· Reyes syndrome- severe hepatitis and encephalitis, usually in children, 10-40% mortality (also assoc. w/ Rubella, Rubeola, Poliovirus, Adenovirus)

REFERENCES:

Morrison R, Desktop Companion to Physical Pathology. Nevada City, CA: Hahnemann Clinic Publishing, 1998

Pneumonia

Alternative Names: 
DESCRIPTION AND ETIOLOGY 

Pneumonia refers to infection at the alveolar level.  Community Acquired Pneumonia is the most likely as opposed to nocicomial. 

Viral pneumonia:

Incidence is unknown.  Common in children with pneumonia

Etiology:  many agents

· children:  RSV, adenovirus

· Varicella:  16% of adults with chickenpox

· Measles:  if  incomplete immunity, 90% of viral pneumonia occurs prior to vaccine

Symptoms:  fever, dry cough, rhinorrhea

Physical exam:  diffuse crackles, wheeze, red mucous membranes, rash with measles/ other viral exanthems
Treat as in-patient for Varicella and RSV

Bacterial Pneumonia:  Klebsiella, Staph, Strep, Tularemia, Brucellosis, Pertussis, Pseudomonas, Anaerobic, Legionnaires', Nosocomial, Mycoplasmal,  Rickettsial (Q fever, Rocky Mtn spotted fever, typhus)
· Rheumatic pneumonia: secondary pulmonary congestion and edema occurring with rheumatic fever

Aspiration pneumonia:

Accounts for maybe 20% of pneumonias in the U.S.  Most common in post-operative patients although other at risk populations include the elderly, alcoholics.  Symptoms include dyspnea, dysphagia and physical exam reveals diffuse crackles.

Etiology is acid usually with an infection.  May be caused by anaerobic bacterium from the nasopharynx.  E. coli and other drug resistant bacteria may be hospital acquired.

Atypical pneumonia:


Atypical pneumonia is an old term that is being replaced by Mycoplasma pneumonia although some cases may be due to Chlamydia.  Mycoplasma is a frequent cause of community acquired pneumonia in young adults (possibly up to 40% in rural areas).  It occurs more often in the fall and early winter.  


Symptoms include long paroxysms of spasmodic cough that may be prolonged or cause vomiting.  Sputum is usually scanty and white or clear. Non-exudative pharyngitis is common, which may be followed by a non-specific rash and myalgia may occur.  Fever is usually not present.  Physical exam reveals crackles without consolidation.   Course is usually 2- 4 weeks.

Labs:  

· WBC normal

· cold agglutinin: >1:64 in 50% on days 5-20

· complement fixation rise x 4 is diagnostic in patients with Sx 

· culture if available(expensive)

· CXR:  patchy lower lobe infiltrates, perhaps hilar adenopathy

Treatment:  only macrolides (erythromycin family, particularly doxicycline) or tetracyclines.  No cell wall so other antibiotics are not effective.

Pneumocystic Pneumonia
Common in AIDS patients with CD4 counts <100/mm3.  Other immunosuppressed patients include those on high dosed steroids.  

Symptoms:  cyanosis on day 2, dyspnea, fever

physical exam:  few if any breath sounds

lab:  sputum for PCP cysts,  HIV if unknown, CXR:  streaky infiltrates or normal

Treatment:  in patient IV, SMX/TMP (Bactrim)

Fungal Pneumonia

Unusual complication in immunosuppressed patients or post antibiotic treatment.  

Etiology:  
· Blastomyces (primary cause)
· Histoplasmosis (endemic in Mississippi and Ohio valleys and along the Appalachian mountains) 

· Coccidioidomycosis (endemic in southwest United States: "San Joaquin fever")

· others: Actinomycosis, Nocardiosis, Cryptococcosis, Aspergillosis, Moniliasis (Candidiasis), Geotrichosis, Sporotrichosis, Penicilliosis, Mucormycosis, 
Symptoms:  chronic, may be asymptomatic, like a cold (so unrecognized); or may be a serious acute pneumonia
Labs:  sputum smear, culture for fungus


CXR:  “mass” especially in the upper lobes; diffuse calcifications following histoplasmosis that are persistent, benign. May look very much like TB.  Very commonly discovered only retrospectively as calcified pulmonary nodules or calcified lymph nodes..
Lung Abscess

Description:  A unilateral interstitial abscess vs. bronchiectasis which is in the larger airways and is usually bilateral.

Pathogenesis:  Erosion into a bronchiole leading to bacteremia/septicemia (high risk of meningitis and brain abscesses.  Pleural involvement may cause pneumothorax. Progression may result in bronchopleural fistula, pleurisy or empyema (pus drainage into pleural cavity)

Etiology


· aspiration of foreign material:  stomach contents; pyogenic gram negative organisms

· upper lung:  2( tuberculosis infection from a caseating lesion, tuberculous pneumonia

· severe periodontal disease

· 2( to bronchopneumonia:  usually multiple organisms, multiple abscesses

· 2( to bronchiectasis

· bronchial obstruction:   lung cancer

Sn/Sx: constitutional Sx, pain, dyspnea

Physical Exam:  localized dullness, crackles

CXR:  single mass/infiltrate with air-fluid level, often superior segment of lower lobe

Tx:  IV ABT

Epidemiology:  Primary care physicians see an average of 10 cases per year.  15-20% of cases become hospitalized and 10% mortality, usually elderly.  

Predisposition for pneumonia includes 

· elderly
· poor nutrition:  alcoholics
· viral infection
· stress
· cardiopulmonary disease
· immunosuppressed
Pathophysiology:  

· Bacterial inhaled or aspirated into bronchioles

· Proliferation, inflammation and exudate into alveoli

· Protein-rich exudate as culture medium allows spread.

· Anatomy and body defenses limit spread.

SIGNS AND SYMPTOMS

Symptoms

· cough

· fever, chills (low-grade fever in the elderly)

· sputum, usually purulent: clear ( white, creamy ( yellow ( green or rusty (Pneumococcal sputum is grey)

· malaise

· confusion (particularly in the elderly)

Signs

· Fever

· Tachycardia:  secondary to AV shunting

· crackles (rales old term), localized

· Signs of consolidation:  decreased breath sounds, dullness, increased fremitus

PE AND LAB

   Essential: pulmonary, cardiovascular

   Other systems: 

   Lab: 

· CBC:  elevated WBC’s, neutrophils bands 

· chest x-ray:  segmental or lobar infiltrate or patchy, scattered bronchopneumonia; two week follow-up should be clear.  If a patient can 



only afford one x-ray, perform after 2 weeks of treatment to evaluate Tx progress and rule-out other etiologies.

· sputum for Gram stain (poor specificity for outpatient use)

· sputum culture:  50% false negatives.  However, sputum culture can be used for sensitivity.  Have the patient rinse mouth thoroughly 


then take three deep breaths and cough as deeply as possible at the end of the third breath.  Retrieve at least 5 ml.

General radiologic findings for pneumonias:

· Poorly defined, homogeneous density of lung parenchyma.

· Causes increased density of lung but no decrease in volume.

· May be lobar in distribution

· moderately-sharply demarcated (lobar pneumonia: streptococcus or diplococcus pneumoniae
· even this form often fails to involve an entire lobe; better called alveolar or air-space pneumonia.

· All of the diseased segments in the diseased lobe except the larger bronchi may be affected, resulting in complete airlessness.

· crosses septal lines

· Air in large bronchi may be seen:  "air bronchogram."

· may be segmental (lobular) in distribution

· moderately-sharply demarcated (bronchopneumonia: Staph and many other bacteria).

· often occurs as a complication of various debilitating diseases, often very young or very old pts.

· disease originates in numerous adjacent areas of the lung, resulting in scattered foci that vary in size and shape

· does not cross septal lines = patchy

· may be scattered, poorly-defined, irregular, acinar (often viral) - may be very difficult to see

· may have a tendency for apices or subapical regions (reinfection TB)

· may have a tendency for basilar distribution

· may even be migrating

Pneumonias are often hard to differentiate from pleural effusion, pulmonary edema, or even malignancy.  Pneumonia may mask an underlying 
malignancy; pneumonia may respond to treatment and then return.  Requires careful investigation.
Diagnostic Criteria

· signs of consolidation with cough

· establish risk class

DDX: (ICD-9-CM) 

· pulmonary embolus:  severe illness

· pulmonary edema:  cardiovascular symptoms

· atypical pneumonia
· chronic infection

TREATMENT

Prophylaxis:  Pneumovax:  effective for 23 serotypes (out of 80+) of Pneumococcus, questionable duration of effectiveness, repeat every 5-10 years in most vulnerable population.  Indicated for at-risk people > 2 years old:  lung disease, adults > 65, CVD, DM, sickle cell disease, splenectomy.
Hydration:  push fluids until urine is clear and colorless.
Diet:  Consider a modified fast as fever induces increased permeability in the gut.  However, the patient still requires nutrients to support the fever.  Limit diet to vegetables and broths and avoid grains (most immunogenic).  Do not limit breast feeding.

Antibiotics:  Generally, antibiotic therapy is indicated for all but the most vital adults in the early stage of disease.  A purely naturopathic approach may be used by the experienced practitioner for patients in risk factor 1.

If antibiotics are not to be used initially, then 48 hours is the maximum amount of time to allow an alternative treatment to show alteration of disease progression.   If the patient is worse in 24 hours, begin ABT.  You are going outside of the conventional standard of care by not using ABT, which may have legal repercussion with treatment failure.  

Penicillin:  first line treatment until resistance is established (48 hours).

· oral phenoxymethyl PCN 250-500 mg q 6 hr

· 25% resistance in U.S.

Macrolides (enteric coated erythromycin)

Quinolones:  newer, gram positive coverage

Cephalosporin
· Questionable antibiotics:  Cabsil, oxyquinolone sulfate, colloidal silver (of unknown value in bacterial pneumonia- Yarn ell)
Probiotics:  

· effective for reducing side-effects of diarrhea
· continue for at least two weeks after discontinuation of ABT, depending on the drug
Bromelain:  

· Increases absorption and penetration of ABT drugs into the lungs.  

· take between meals with antibiotic.  Less effective if ABT is with food (still take bromelain away from food)

· 1 g tid, ic (3200 mcu)

Botanicals:

When choosing botanical remedies for treatment of pneumonia differentiation of the type of cough and stage of the disease process are important.

· physiologic cough: stimulating expectorant + lung tonic
· nonphysiologic cough:  relaxing expectorant + demulcent

· early stage:  immune Stimulation with 5 ml Echinacea q hr.
· convalescence:  immune modulation with  Lentinus edodes, Ganoderma Lucidum, Astragalus membranaceous, etc. These herbs are considered contraindicated in acute inflammatory conditions according to traditional Chinese medicine.  Rather, these herbs are reserved for convalescence.

Mary Bove’s Pneumonia Formula:

Hyssop ½: Thymus 1: Lobelia ½: Tillia 1: Amaraceae ½:  Inula;  use with Lobelia vinegar compress

Bacterial Pneumonia: Hydrastis: Lobelia: Inula: Hyssopus/4:2:1:1 (Alschuler)

*Hydrastis:  toning and trophorestorative action on mucous membranes; anti-microbial alkaloids berberine and hydrastine.

*Lobelia:  relaxing expectorant; indicated in conditions of heavy catarrh, fullness of tissue, reduces congestion and inflammation of mucous membranes and muscle.

*Inula: indicated for chronic productive cough and acute infections; contains resins which are warming and stimulating and increase expectoration by promoting secretions thus helping with expectorating thick ropey mucous; resins are also anti-bacterial.  Generally, resins are irritating long-term and therefore their use should be limited to a few days, however Inula also contains mucilage which hydrates the mucosa and soothes the inflamed respiratory passages.

*Hyssopus: indicated in wet productive coughs; is a relaxing expectorant which calms the bronchioles and thins the mucous.

Viral Pneumonia:  Echinacea: Baptisia: Lomatium: Asclepias/ 4:2:2:2 (Alschuler)

*Echinacea: immunostimulatory; increases waste removal (alterative)

*Baptisia: synergistic with Echinacea in the anti-viral (immunostimulatory) effects; also indicated in conditions of sluggish circulation leading to cyanotic tissues

*Lomatium: anti-viral; can cause a dermatitis in sensitive individuals.

*Asclepias: improves cilial function and fluid circulation; indicated in broncho-pulmonic inflammations where it controls cough, pain, temperature, and favors expectoration; when the cough is dry, it stimulates bronchial secretion thus relieving the irritation.

Topical applications:

· Vapour rubs

· Botanical poultice:  Mustard, Garlic or Onion.  Can also be applied to the back.  Generally use 5 min. max for a child and 10 min. for an adult.  Check the skin half-way through the allotted time.  
Hydrotherapy:  Diaphoretic + Hyperthermia

This is particularly indicated in patients who are not mounting an immune response as evidenced by low-grade fever, normal WBC counts.

Eupatorium perfoliatum is also immune stimulating.  Limit use to two weeks, due to pyrrolizidine alkaloid content.  

· Home treatment:  

· Hyperthermia bath:  maintain bath temperature by adding hot water throughout the bath (45 min – 1hour per day).  Follow bath by a sheet wrap.

· Contrast to the chest.

· Percussion after hydrotherapy.

Diathermy

Specific for thick and sticky secretions.

COMPLICATIONS/REFERRAL GUIDELINES

· if other signs/ symptoms are present with low or no immune response, refer for hospitalization

REFERENCES:

Yarn ell, Eric.  Class Notes Naturopathic Pulmonology, 2002

	
	Bacterial Pneumonia
	Viral Pneumonia

	
	Lobar pneumonia
	Bronchopneumonia
	

	
	-was more common before 1950 years ago
	more common today
	

	
	lobar configuration w/ confluent consolidation (solidification)
	-lobular configuration w/ patchy consolidation

-often bilateral and  basal

-firm grayish-yellow areas
	no consolidation 

	Course of Progression
	
	

	Etiological agents
	1( Strep pneumoniae (90%):  capsule difficult to phagocytose
	pyogenic org’s:  Staph., Strep., Kleb. (esp. chronic alcoholics), Hib, Pneumococcus, Pseudomonas (esp. cystic fibrosis)
	


	
	Airspace Pneumonia

Bacterial Pneumonia
	Interstitial Pneumonia

1( atypical pneumonia

	Description


	
	

	Sn/Sx


	-egophony

-( tactile fremitus

-( lung sounds
	

	Onset


	-1( hospital acquired:  frequent cause of death of severely ill patients with other conditions (2( pneumonia)

-community acquired are d/t highly virulent org’s affecting normal, healthy people (1( pneumonia)
	-high density of people (community acquired)



	Course
	congestion/edema:  capillaries become engorged w/ neutro’s which enter the alveolar space

red hepatization d/t inflammatory infiltrate of neutro’s, RBC’s and bacteria

gray hepatization:  neutro’s remove RBCs, macro’s replace neutro’s, fibrin deposition ( (diffusion 

resolution: No damage to the alveolar wall 
	Intracellular organisms  enter Type 1 alveolar cells and kill them, alveolus remains clear

Type II hyperplasia results in a thicker diffusion distance and development of a hyaline membrane (similar to ARDS) 

Interstitium becomes inflamed as macrophages and plasma cells infect the intra-alveolar septa and fibrin deposition ( hyaline membrane (ARDS)

resolution by degradation of interstitial fibrin

	Etiology
	
	-40% unknown

-Mycoplasma pneumoniae (extracellular)

-obligate intracellular organisms:  Chlamydia spp, Rickettsia of Q fever, , viruses:  RSV, Influenza

	Morphology
	see chart on lobar vs. lobular 
	clear open alveoli, no consolidation

	Pathology
	-loss of cough reflex:  coma, CVA, anesthesia

-injury to mucociliary elevator:  smoking, viral infections, toxic fumes, genetic

-breakdown of alveolar macrophages d/t overload:  Black lung disease, silicosis, asbestosis  

-pulmonary congestion/edema:  CHF esp. LHF, VSD:  ( pulmonary flow

-obstruction by secretions ( ( airflow:  cystic fibrosis

-( ventilation:  phrenic nerve damage, Pickwicken syndrome, Myasthenia Gravis, post surgery

-immune compromised:  AIDS, immunosuppressive therapy, neutrophil dysfunction (see table on p 65)
	

	Complications
	
	-bacterial pneumonia

	Lab Dx
	
	S-ray:  interstitial pattern


Tuberculosis

Alternative Names: Consumption, Scrofula

DESCRIPTION AND ETIOLOGY 

Tuberculosis is an infectious disease due to infection by Mycobacterium tuberculosis, which causes lung infection in 99% of the cases worldwide.  Although other Mycobacterium spp. do exist and can cause disease, only rarely do they cause tuberculosis.

Pathophysiology:


Initial infection is pulmonary and the infection may spread to bone, meninges, lymph nodes and other organs or tissues.  In the primary infection, inhaled tubercle bacteria are phagocytosed by macrophages and thrive as lysosomes do not fuse with the phagosome.  Macrophages are transported to peripheral lymph nodes.  (-IFN is then secreted by CD4+ cells stimulating increased macro-phagocytosis.  Because macrophages cannot effectively destroy the bacteria, granulomas form as the infected macrophages are surrounded by a cuff of lymphocytes (epithelioid macrophages).  CD-8+ (cytotoxic T cells) then kill infected macrophages (Type 4 HSR).

The granuloma in tuberculosis is called a Ghon complex (primary  tuberculosis). The Gohn complex usually heals by fibrosis.

After the initial pulmonary infection, the organism becomes latent. Generally, no specific symptoms occur with this infection.  10% develop progressive primary TB (no latent period) particularly malnourished and immunocompromised patients (In immunocompromised patients, the lack of CD4+  activity results in lack of granuloma formation allowing immediate dissemination).  


90% of infected patients become reactive one to two years after the primary infection (secondary tuberculosis).  In reactivation, the infection spreads like pneumonia although usually does not become virulent.  Reaction occurs in the upper lobes where there is the greatest oxygen content and lesions are the same as in the primary infection, but spread by erosion.

· pulmonary veins:  systemic spread throughout the body (miliary)

· pulmonary arteries:  arteries become plugged, massive diffuse spread throughout the lung (miliary)

· erosion into the bronchi (consumption)

· cervical nodes:  scrofula 

· spine:  Pott’s disease

· meninges:  tuberculous meningitis( around base of brain ( destruction of circle of Willis ( CVA

· spleen, liver, adrenal glands, intestines

Epidemiology:  One third of world’s population is infected Mycobacterium tuberculosis.  In the U.S., two thirds of cases are minorities and one third of cases are new immigrants.  However, many in US that are asymptomatic.  Exposure is usually in childhood. This disease is more common in prisons and nursing homes, in those with poor nutrition or decreased immunity from various causes.

Incidence of tuberculosis in higher in the HIV-positive population.  Disease virulence is increased as 8% reactivation occurs in converters where as only 1-2% in the general population.  Multidrug resistance is more common in this population.  Thus, complicated multidrug complications are common.
Course:



Primary pulmonary TB occurs usually in children, or in compromised adults and is usually undetected with few symptoms.  Primary pulmonary TB may look like pneumonia, may cause adenopathy, which may be a single nodule. Slow resolution occurs over 3-9 months.

Post primary (reinfection, reactivation, secondary) TB occurs after the individual has been previously sensitized to tuberculin.  Unlike

primary form, this form tends to be progressive, leading to symptomatic disease unless treated.

SIGNS AND SYMPTOMS

· cough

· low grade fever

· night sweats:  drenching sweats

· sputum, hemoptysis

· weight loss:  quickly in the disease process 

· fatigue

PE AND LAB

Essential: no specific physical findings 

· pulmonary:  upper lobe crackles are suspicious

Other systems:  abdominal

Lab: 

· PPD converts in 2-12 weeks after the primary infection; positive if induration is greater than 15 mm in most patients, 10 mm in high risk patients, 5 mm in HIV.  If no wheal formation then check for anergy by a second test with coadministration of another sensitized agent such as mumps or Candida.  Do not repeat within three weeks as the first test will cause sensitivity.

· false positives are a concern so do not screen people in an at risk population

· Screen:  health workers, immigrants, homeless, 

· sputum for acid fast bacterium and culture x 5 (culture takes 2 weeks; gold standard for identifying the contagion)

· sputum PCR:  faster than culture and accurate
· CBC:  anemia, low normal WBC

· increased ESR

· Chest x ray:  Radiologic signs may precede symptoms. Predilection for upper lobe infiltrates (apical and superior segments), superior segment of left lower lobe, cavities, calcified hilar, peripheral lymph nodes. The Gohn focus is the first and often the only lesion, and  usually occurs in the fissure  between the upper an lower lobes on the left side.  Mediastinal lymph node involvement often occurs.



Radiologically, TB is the "great imitator" of pulmonary diseases:

· hazy pneumonic exudates

· single hazy nodule

· well-defined nodule: "tuberculoma"

· multiple pneumonic patches, with bronchogenic spread 

· cavitation: distinct round or oval radiolucency with a moderately thick wall

· endobronchial involvement leading to bronchiectasis

· pleural effusion and empyema

· fibrosis and contracture

· miliary: many small parenchymal lesions recognized as nodules finely scattered throughout both lungs.

DDX: (ICD-9-CM 

· pneumonia

· fungal lung infection

· sarcoid

· tumor, cancer

TREATMENT

bed rest

increase calories, protein

supervise drug regimen: isoniazid (INH), rifampin

· Stop prescriptions, particularly INH, if nausea, RUQ pain, anorexia or malaise develop as INH is hepatotoxic.

· add pyridoxine 25-50 mg to INH

· monitor LFT’s on INH

Conventional Tx.: 

Isoniazid and other drugs over a long period.

Occasionally cavities fail to close or a bronchiectatic pattern will not heal; surgical resection of the involved segment then becomes necessary. In the 

past, thoracoplasty (extensive resection, including ribs, to collapse the affected lung) or plombage (collapsing the lung with material like ping-pong 

balls) were used.  Although no longer used, patients on whom these procedures were utilized may still be living and thus present themselves with 

these dramatic radiologic signs.
COMPLICATIONS/REFERRAL GUIDELINES

In reactive tuberculosis, patients are contagious until at a minimum of two weeks after the initiation of treatment.

Patients who are HIV positive require more complex drug regimens and should be referred to a specialist. 

REFERENCES:

Interstitial Lung Disease

Interstitial lung disease is also called fibrotic lung disease or restrictive lung disease which causes ( compliance of the lungs ( ( vol.(VC, TLC)
-Affects the  interalveolar septum and scars the interstitium


-no airway obstruction, but rather cannot get air (dyspnea, tachypnea, cyanosis in advanced cases)

Etiology:  


-25% exposure to inorganic dust particles or organic antigens such as spores or animal proteins (1-2(m can get into alveoli)


-25% of cases are d/t sarcoidosis, 15% idiopathic, 8% form collagen vascular disease, amyloidosis
Progression:  


-First Stage:  alveolitis caused by inflammatory cells releasing cytokines that stimulate fibroblasts


-macrophages and other cells stimulate fibrosis

Interstitial lung diseases include pneumoconiosis, sarcoidosis, Goodpasture’s syndrome and Hammon-Rich Syndrome.
Pulmonary cysts are sharply outlined lesions containing fluid or air or both.  On x-ray a cyst appears as a round to oval, very thin margin. A pneumatoceles is a check-valve obstruction of a small bronchus results in marked over inflation of the lung distal to that site.  Air is allowed in 
but not out. A pneumocele may result from laceration of small bronchi, bronchioles, or alveoli, with dissection of air into interstitial tissues.

Hammon-Rich Syndrome is a condition of unknown etiology occurring predominantly in males age 30-50 yrs.  Extensive fibrosis of the lungs occurs causing cyanosis.  Inflammation causing amputation of alveolar ducts results in a honeycomb lung due to dilated airspaces. Hyperplasia of type II cells and hyaline membranes occurs.

Chronic interstitial pneumonias (diffuse fibrosing alveolitis)

1.
types

a.
undifferentiated interstitial pneumonia (UIP)


b.
diffuse alveolar damage and bronchiolitis obliterans (BIP)


c.
desquamative interstitial pneumonia (DIP)


d.
lymphoid interstitial pneumonia (LIP)


e.
giant cell interstitial pneumonia (GIP)
2.
as a group, these represent chronic interstitial lung disease from a wide variety of causes, ranging from high oxygen concentration, other 


irritative inhalants, viruses, altered immunity, or idiopathic

3.
early manifestation is a fine nodularity followed by or associated with a fine reticular or reticulonodular patterns

4.
may progress to a coarse reticular or reticulonodular pattern with cystic areas

5.
chronic form results in interstitial fibrosis, the "honeycomb" lung

Pneumoconioses

Description:  a group of conditions in which solid foreign substances, usually inorganic dusts, are inhaled and stored in the lung.

These are diseases of considerable clinical and economic importance. 

Etiologies:  
· Inhalation and storage of inorganic dusts cause fibrosis and resultant decrease in pulmonary function.  Some other common dusts do not cause significant fibrosis, although they are dense enough to see on x-ray; i.e., x-ray findings without clinical symptoms:  coal dust (anthracosis) [the severe "coal-miner's lung" is actually anthrasilicosis], iron oxide (siderosis), barium sulfate (baritosis), tin (stannosis)

· silicosis


1)
initially: scattered small, round nodules, tendency to spare lung bases


2)
increase in size of nodules, coalescence, conglomeration


3)
retraction toward hilum, peripheral emphysema


4)
enlarged hilar lymph nodes, which may show peripheral calcification: "eggshell calcification"


5)
poor correlation between severity of x-ray findings and severity of symptoms.


6)
increased incidence of TB: "silicotuberculosis"

· asbestosis


1)
requires lengthy exposure; but once established, the fibrosis continues even if the exposure is terminated


2)
progressive dyspnea out of proportion to the x-ray changes.


3)
not as high of incidence of TB as silicosis


4)
increased incidence of carcinoma:



a)
insulation workers in building trades 6-7x



b)
esp. if smoke = 70x!


5)
initially: small irregular opacities, primarily at the lung bases


6)
increasing basal fibrotic changes: stringy & irregular


7)
central conglomeration and peripheral emphysema (as seen in silicosis) does not occur.


8)
calcific pleural plaquing

· others: talcosis, berylliosis, hard-metal (cobalt)

· Hypersensitivity can also occur due to numerous precipitators: 

Etiology:  byssinosis ("cotton-mill fever"), bagassosis (sugar cane), farmer's lung (moldy hay, grain, silage), bird-handlers' lung (antigens in 

feathers, serum, droppings), maple-bark disease (fungal spores), many more.  Some fungal contamination factors may also be present.
Pathogenesis: Lung disease from inhalation of organic dusts, spores causing a type 3 HSR and type 1 HSR (bronchial asthma).  Repeated outs can lead to chronic scar tissue, fibrosis,  and granulomas (T4 HSR).


Signs and Symptoms:  Occupational setting, usually acute sneezing, coughing, bronchospasm, asthma signs and symptoms, ( compliance


in chronic cases.
        X-ray may show no findings at first, chronic exposure may result in varying x-ray findings including increased bronchovascular markings (like 

chronic asthma), consolidation, masses, or nodules, extensive fibrosis
· Chemical exposure

Etiology

· hydrocarbons (kerosene, gasoline, furniture polish, lighter fluid, cleaning fluid, turpentine, insecticides, etc.

· industrial and war gases
· silo-filler's disease



1)
nitrogen dioxide begins forming within a few hrs of filling, max at 2 days, continues to 2 weeks



2)
very dangerous, may become better and then relapse

· carbon monoxide

· others: paraquat (herbicide), vinyl and polyvinyl chloride (plastics), smoke

X-ray: pulmonary edema, flocculent or diffuse opacity, esp. perihilar and lower lobes, hazy, poorly-defined mottled opacities, clearing of x-ray 

signs usually lags behind clinical improvement.

· Drug Induced:  This is a huge category beyond our scope here.  Various prescription drugs are well known to cause various types of pulmonary disease and patterns of pulmonary changes, such as reticulonodular, diffuse or localized airspace patterns, pleural effusion, pleural fibrosis, hilar enlargement, mediastinal widening.  In addition, illegal drugs can cause pulmonary reactions.

· Exogenous lipids


1.
ex: mineral oil, oily nose drops, cod liver oil, even milk fat in infants



2.
often looks like pneumonia, but persists with little change over time



3.
may even produce a mass requiring biopsy to differentiate from bronchogenic carcinoma.



4.
esp. lung bases and RML



5.
usually produces fewer symptoms than comparable involvement by an infection.

· Irradiation



1.
radiation therapy for breast, lung, and mediastinal tumors



2.
not necessarily a direct relationship between amount of dose and severity of changes; may be some hypersensitivity reaction because 



corticosteroids help.



3.
may be considerable x-ray change with little clinical symptomatology.



4.
findings do not develop until 1 to 4-6 months following completion of radiation.



5.
early: pulmonary edema confined to the port area



6.
later: opacity becomes more irregular and patchy, with fibrotic strands radiating from hilum to periphery.



7.
findings may clear gradually over a year or more; more severe injury may cause sufficient fibrosis to result in retraction and mediastinal 



shift, pleural thickening, elevation of diaphragm

Treatment:

anti-fibrotics:

Bromelain

PABA

IV hydrogen peroxide

DMSO:  oral or IV

EFA’s

Botanicals:  Bupleurum, Silybum marianum, Centella asiatica, Colchicine (oral, IV), Curcuma longa

Sarcoidosis

Description: A granulomatous disease of unknown etiology, affecting many organs and tissues, possibly an autoimmune reaction to various 

infective agents

Etiology and Pathogenesis: Type 4 hypersensitivity reaction, but the etiological agent(s) is unknown.
Granulomas occur in multiple organs:  

· skin:  vs. histiocytosis

· iris:  fuses to lens (uveitis) ( lenses don’t respond (seen also in UC, Crohn’s, RA)

· noncaseating granulomas in the lung , spleen, liver, bone marrow

· ( ACE (lung)

Progression

4 stages:



1.  hilar and paratracheal adenopathy without parenchymal involvement -looks like Hodgkin's!




a. may be uniquely bilateral hilar and right paratracheal




b. may be asymptomatic or nearly so




c. may complete resolve; helped by corticosteroids - or may go on to advanced stages.



2.
adenopathy with parenchymal involvement




a. diffuse accentuation of interstitial markings





1)
reticular pattern





2)
miliary nodular pattern





3)
reticulonodular pattern



3.
parenchymal involvement without adenopathy



4.
fibrotic change progressing to pulmonary insufficiency with cor pulmonale [right heart enlargement/failure due to back-pressure]

Pneumothorax

Description and Etiology

Pneumothorax is defined as the presence of gas is in the pleural space.  

· Spontaneous pneumothorax occurs without antecedent trauma to the thorax.  Air enters pleural cavity through an opening in the visceral pleura from some obscure cause.  The opening may spontaneous heal, and air is resorbed in a few days.  However, if defect persists and entering air continues to enter the pleural space and enlarge the pneumothorax, tube drainage is usually instituted.
· Primary spontaneous pneumothorax occurs in the absence of underlying lung disease and are usually due to rupture of  apical plural blebs, small cystic spaces that lie within or immediately under the visceral pleura.  




Primary spontaneous pneumothoraces occur almost exclu​sively in smokers, which suggests that these patients have 



subclinical lung disease with emphysema-like changes. Approximately one-half of patients with an initial pri​mary spontaneous 



pneumothorax will have a recurrence. 

· Secondary spontaneous pneumothorax in the presence of underlying lung disease.




Most secondary spon​taneous pneumothoraces are due to chronic obstructive pulmonary dis​ease, but pneumothoraces 



have been reported with virtually every lung disease. Pneumothorax in patients with lung disease is more life-threat​ening than 



it is in normal individuals because of the lack of pulmonary reserve in these patients. Nearly all patients with secondary spon-



taneous pneumothorax should be treated with tube thoracostomy and the instillation of a sclerosing agent such as doxycycline 



or talc. Patients with secondary spontaneous pneumothoraces who have a persistent air leak, an unexpanded lung after 3 



days of tube thoracostomy, or a recurrent pneumothorax should be subjected to thoracoscopy with bleb resection and pleural 



abrasion.

· Traumatic pneumothorax results from penetrating or nonpenetrating injuries.


Traumatic pneumothoraces can re​sult from both penetrating and nonpenetrating chest trauma (i.e. upper abdominal surgery, needle procedures, 

bronchoscopy, rib fractures) or secondary to mechanical esophageal trauma. Iatrogenic pneumothorax is a type of traumatic pneumothorax which is becoming more common. The leading causes are transthoracic needle aspiration, thoracocentesis, and the insertion of central intravenous catheters. In patients on mechanical ventilators ARDS, pneumothroax may develop subtly. 

Pneumothorax can result from acupuncture if the needle is thrust too deeply or in an incorrect direction into the points of the chest, back or supraclavicular fossa, 


traumatic pneumothorax may result.

· Tension pneumothorax is a pneumothorax in which the pressure in the pleural space is positive throughout the respiratory cycle due to the presence of a check-valve or one-way valve defect through which air can enter the pleural space but cannot  leave it.  This conditions is much more serious than spontaneous type as it keeps getting bigger causing the lung to collapse.


Tension pneumothorax usually occurs during mechanical ventilation or resuscitative efforts. The positive pleural pressure is 


life-threatening both because ventilation is severely com​promised and because the positive pressure is transmitted to the me​dia-


stinum, which results in decreased venous return to the heart and reduced cardiac output. Thus, pneumothorax and pneumomediastinum 


may be complications of resuscitation efforts of drowning victims.


Difficulty in ventilation during resuscitation or high peak inspir​atory pressures during mechanical ventilation strongly suggest 


the di​agnosis. The diagnosis is made by the finding of an enlarged hemi​thorax with no breath sounds and shift of the mediastinum to 


the contralateral side. 

Epidemiology: 

· Pneumothorax occurs in about 10% of cystic fibrosis patients.  Pneumothoraces involving 10% or less of the lung can be observed without intervention.
· Smoking is related to a nine fold increase of RR of contracting a pneumothroax among females and a 22 fold increase of relative risk in males, with a dose-response relationship between the number of cigarettes smoked per day and the occurrence of primary spontaneous pneumothorax.

· Fighter pilots and divers have increased incidence of pneumothorax due to changes in transpulmonary pressure.

· Primary spontaneous pneumothroax has an estimated annual incidence of between 7.4 to 18 cases per 100,000 young men and 6 cases per 100,000 per young women.  It typically occurs in tall, thin boys and men between 10-30 years, rarely occurring over age 40.
  

· Secondary spontaneous pneumothorax has an estimated annual incidence of 6.3 cases per 100,000 young men and 2 cases per 100,000 per young women.  The peak incidence occurs later in life (age 60-65 years) that primary spontaneous pneumothroax, paralleling the peak incidence of chronic lung disease in the general population.  In COPD patients, the annual incidence is 26 per 100,000 patients.

Pathophysiology: 

Emphysema-like changes are associated to primary spontaneous pneumothorax.  Degradation of elastic fibers is caused by the imbalance between proteases and antiproteases and between oxidants and antioxidants, in which neutrophils and macrophages play and important role.  Increased macrophages in the small airways of smokers release potent chemotactic factors resulting in accumulation of neutrophils in the small airways.  The influx of neutrophils is also enhanced by loss of functional activity of chemotactic factor inactivator directly due to cigarette smoke.


Endobronchial obstruction due to accumulation of inflammatory cells between the pulmonary parenchyma and bronchial tree can induce over-pressure in the alveolar tissue causing a rupture of the pulmonary parenchyma.  More importantly, obstruction and stenosis of the distal airways due to bronchial wall inflammation and peribronchial fibrosis.  Consequently  an obstruction check-valve mechanism may induce spontaneous pneumothorax.


In immunocompromised patients, spontaneous secondary pneumothorax may result secondary to necrosis of the lung caused by P. carinii pneumonia.

Signs and Symptoms

Symptoms tend to be less severe in a slowly developing pneumothorax and usually subside as accommodation to the altered physiologic state occurs.

Early: 

· Symptoms range from minimal pain in the chest and occasionally a dry, hacking cough occur at onset to dyspnea, pallor, cyanosis sharp chest pain.   

· Pain may refer to the corresponding shoulder, across the chest, or over the abdomen, simulating an acute MI or an acute abdomen. 

Late: 

· Severe dyspnea, shock, respiratory failure and circulatory collapse leading to coma or fatality may occur in very severe cases or if the case is not managed.  

PE AND LAB

Essential: Pulmonary


A small collection of air may produce no detectable physical signs or only diminution of voice and breath sounds. 

· A large or tension pneumothorax produces diminished chest wall motion on the affected side.

· Hyper resonance with percussion in the affected side. Mediastinal shift may be detectable as displacement of cardiac dullness and apex beat away from the affected side.

· Decreased fremitus, breath sounds and voice transmission.  

· Absent adventitious sounds.

· Hypoxemia is minimal or absent in simple spontaneous pneumothorax but may be severe and associated with hypercapnea in complicated pneumothorax.

Other systems: cardiovascular:  decreased oxygen saturation; cyanosis

Lab:   

· Chest x ray: Space present (which is abnormal) between the visceral and parietal pleura; may be very subtle if small.  No bronchovascular markings outside the visceral pleura. More easily seen in expiration because lung is then more dense.  Mediastinum shifts to the contralateral side

· Pulmonary Function Tests are not currently used to diagnose pneumothorax.

Diagnostic Criteria:  based on history and CXR.

ICD-9-CM 512.0 spontaneous tension pneumothorax, 521.1 Iatrogenic pneumothorax, 512.8 other spontaneous pneumothorax

DDX:
· emphysematous bullae

· large lung abscess

· herniation of the stomach, colon or small bowel (much less common) through the diaphragm. 

Prophylaxis/ Prevention:

TREATMENT
The average rate of absorption of air from the pleural cavity is approximately 1.8% per day.  Therefore, only patients with a pneumothorax <15% of the hemithorax can be successfully treated without intervention.  

Spontaneous Pneumothorax

· The initial recommended treatment for primary spontaneous pneumothorax is simple aspiration. If the lung does not  expand with aspiration, or if the patient has a recurrent pneumothorax, thoracoscopy with stapling of blebs and pleural abrasion is indicated. Thoracoscopy or thoracotomy with pleural abrasion is almost 100% successful in preventing recur​rences.
· In AIDS patients with P. carinii pneumonia, prognosis is poor due to the late stage of their HIV infection.  Most patients die of AIDS-related complications within three to six months after pneumothorax develops.  Resection of parenchymal sources of air leaks and necrotic lung tissue is beneficial.  

Traumatic Pneumothorax

· In the case of acupuncture: 
1. Carefully withdraw the needle immediately.  The worst damage is tearing of tissue caused by breathing or coughing with the needle still in.  

2. Encourage the patient to lie calmly.

3. The patient should be taken to the hospital.  If the symptoms are severe, call for emergency help.

· The treatment differs according to the degree of distress and can be observation, supplemental oxygen, as​piration, or tube thoracostomy.  If a hemopneumothorax is present, one chest tube should be placed in the superior part of the hemithorax to evacuate the air, and another should be placed in the inferior part of the hemithorax to remove the blood.
Tension Pneumothroax:

Tension pneumothorax must be treated as a medical emergency. If the tension in the pleural space is not relieved, the pa​tient is likely to die from inadequate cardiac output or marked hypox​emia. A large-bore needle should be inserted into the pleural space through the second anterior intercostal space. If large amounts of gas escape from the needle after insertion, the diagnosis is confirmed.  The needle should be left in place until a thoracostomy tube can be inserted.
COMPLICATIONS/REFERRAL GUIDELINES

· All pneumothroax cases should be referred to a hospital. Tension pneumothorax is a medical emergency.

· Rapid evacuation of a large pneumothroax can result in increased negativity of interstitial pressure causing unilateral pulmonary edema.
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Circulatory Conditions of the Lungs


Normally,  a constant flow of fluid and proteins from microvascular spaces (arterioles, capillaries, venules) in the lung into  the interstitial spaces.  Flow can increase 8-10 times without causing pulmonary edema.  Lymphatic flow is enhanced by respiratory pumping.  Pulmonary lymphatics carry excess fluid in the systemic venous system.  

Pulmonary edema is the abnormal accumulation of fluid in the extravascular pulmonary tissues. When the capacity of lymphatics is exceeded, pulmonary edema results.  Pulmonary edema is the abnormal accumulation of fluid in the extravascular pulmonary tissues. Excess fluid enters interstitial spaces first and then spills over and fills the alveoli

Causes:




a.
elevated capillary hydrostatic pressure "hemodynamic pulmonary edema"





1)
the most common form





2)
left heart failure (congestive heart failure), mitral valve disease, pulmonary venous obstruction, etc.




b.
permeability pulmonary edema - chemical poisoning, smoke inhalation, near drowning, etc.




c.
combined hemodynamic and permeability edema - septic shock, adult respiratory distress syndrome, etc.




d.
renal disease edema - hypervolemia, hypoproteinemia, increased hydrostatic pressure




e.
lymphatic obstruction edema - mechanical, anatomic, neurogenic




f.
idiopathic pulmonary edema


Patterns:



Clinically, when edema is extensive and acute, usually severe respiratory distress occurs.  When onset is insidious, (particularly in uremia), 


may be few respiratory symptoms.  Notable discrepancy between x-ray and physical findings occur in chronic pulmonary edema.



Interstitial edema precedes alveolar edema.





x-ray:






a)
perivascular blurring or cuffing - margins of vessels become indistinct and widened in the parahilar region, extending 







out into the parenchyma






b)
peribronchial blurring or cuffing - loss of definition of outer bronchial wall as seen in cross-section






c)
"hilar haze" - loss of definition of large central pulmonary vessels with slight increase in opacity






d)
septal lines - secondary interlobular septa thickened by fluid







[1]
Kerley's B lines - dense horizontal lines 1.5-2.0cm in length, best seen in lower lung







[2]
Kerley's A lines - longer, 5-10cm, straight or slightly curved, extending from the hila toward the periphery, seen in 








upper lobes, tend to appear in acute interstitial edema






e)
diffuse, reticular pattern






f)
subpleural edema




Alveolar edema follows interstitial edema.





x-ray:






a)
some or all of the signs of interstitial edema may be observed






b)
bilateral opacities that extend outward in a fan-shaped manner from the hilum






c)
peripheral lungs relatively clear






d)
serial films often show rapid changes in the amount and distribution of edema from day-to-day






e)
pulmonary edema due to permeability (chemicals, etc.) tends to be more widespread and extends farther to the 







periphery, also tending to be more basal

Radiographic Findings in Pulmonary Complications of Rheumatologic Conditions

(See Collagen Vascular Disease for further information)

X-ray findings, incidence, and severity vary somewhat among types, but some common features:

  

1.
pulmonary edema (soft, patchy, hazy opacities), esp. in acutely-ill patients



2.
pleural effusion, usually bilateral and small, but possibly massive



3.
pleural fibrosis follows repeated episodes of effusion



4.
increased interstitial markings



5.
diaphragm may move poorly and basal lung volumes may decrease



6.
possibly pericardial effusion



7.  may even progress to end-stage pulmonary fibrosis, the "honeycomb lung"

Pulmonary Tumors

Metastatic Tumors of the lung

Metastatic cancer is the most common form of pulmonary cancer.


1.
hematogenous pulmonary mets




a.
usually multiple and consist of smoothly-rounded nodules scattered throughout both lungs, uniform or varying considerably in 





size




b.
occasionally a solitary metastasis may be present and cannot be differentiated from the solitary primary tumor




c.
source can be a malignant lesion anywhere in the body





1)
especially frequent: all of the sarcomas, malignant melanoma





2)
common:  breast, kidney, ovary, testis, colon, thyroid





3)
infrequent:  stomach, respiratory tract, prostate



2.
lymphangitic pulmonary mets




a.
in contrast to the nodular hematogenous mets, lymphangitic mets tend to cause respiratory dysfunction leading to dyspnea, 





which may be severe




b.
source:  stomach, breast, thyroid, pancreas, larynx, cervix, lung




c.
radiologic:





1)
early findings are often minimal and difficult to detect





2)
tumor cells expand into the CT adjacent to the lymphatics, sometimes producing a nodularity





3)
irregular strand-like network of interstitial-type density extending outward from the hila well into the parenchyma




d.
both hematogenous and lymphangitic mets may be seen in the same patient.

Benign tumors of the lung

Unfortunately, benign tumors are much less common than malignant tumors of the lung. 

· Hamartoma is the most common benign lung tumor.  It is a cell-rest tumor which may contain cartilage, muscle, CT, fat, and epithelial elements. It usually peripheral and found near a pleural surface as a well-circumscribed nodule, usually <4cm with calcification present in 25-30%: "popcorn ball" appearance.  If no calcification or fat is present, cannot be differentiated from peripheral bronchogenic carcinoma or solitary mets, so biopsy is needed

· Lipoma

· Fibroma

· Others (rare)

Primary tumors of the lung include
· Bronchogenic Carcinoma (see below)

· Pulmonary Adenoma is a low-order malignancy with clinical course and prognosis entirely different than bronchogenic carcinoma.  Patients should expect a 10 year survival >90%, even with the 20% that show lymph node metastases.

Two types of pulmonary adenoma occur:  carcinoid (85-90%, 5% of all primary pulmonary tumors), and cylindroid  and occurrence is higher in younger persons than bronchogenic carcinoma, between 20-50, esp.  30s-40s


On x-ray:



1)
usually arises in a large bronchus and is therefore near the hilum



2)
usually tumor is not visible because of its small size



3)
diagnosis rests on manifestations of bronchial obstruction


Fiberoptic endoscopy and CT are used for diagnosis

Carcinoids are derived from APUD cells, which develop from Kulchitsky cells.  Carcinoid metastasis to the liver leads to carcinoid heart disease as excessive 5-HT is secreted from the liver, passes through the heart and is metabolized in the lungs so further downstream damage does not occur.

· Pulmonary sarcoma are very rare to be primary tumors as sarcomas from other sites metastasize commonly to the lung.  Variants include leiomyosarcoma, neurogenic sarcoma, angiosarcoma, carcinosarcoma, chondrosarcoma, fibrosarcoma, rhabdomyosarcoma, teratoma.  X-ray is  not characteristic but usually a large, sharply-defined, somewhat lobulated mass
· Leukemia and lymphomas primarily involve the hilar and mediastinal nodes, but parenchymal involvement may possibly occur, usually late
Bronchogenic Carcinoma

Alternative Names: 
DESCRIPTION AND ETIOLOGY 

· absolute and relative increase over the past 40 years

· smokers 15-30x

· of all carcinomas, this carries the highest mortality rate and is the leading cause of cancer-related deaths in the United

· States.  Despite advances in surgery, radiation therapy, and chemotherapy, the overall 5-year survival rate remains 5-12%  Bronchogenic carcinoma comprises 90% of primary pulmonary tumors causing 50% of all deaths in males.  
· cigarette smoking (10-20x ( risk):  depends on usage (heavy > 40/day); >1200 compounds, most are carcinogenic, many are radioactive, polycyclic aromatic hydrocarbons (PAH):  initiators of carcinogenesis ( paralysis and loss of cilia ( hyperplasia of basal cells ( loss of goblet cells ( squamous metaplasia and dysplasia of respiratory epithelium (resembles chronic bronchitis) ( rupture of BM, cells develop laminin receptors, secrete digestive enzymes ( metastasis

· smokers w/ occupational exposure ( risk even further:  asbestos (40x risk)( pleura:  mesothelioma (compresses but does not invade, nickel, chromium

· other possible factors:  viruses, other environmental causes, genetic defects, scarring of the lung tissue

Pathophysiology:

Decreased production of glutathione-s-transferase (M1, T1 forms) which breaks down isothiocyantes.  If patients eat a diet low in cruciferous vegetables and smoke have an increased risk of bronchogenic carcinoma.  

Forms

· large cell carcinoma:  poorly differentiated, very aggressive (variants: giant cell carcinoma and clear cell carcinoma)
· small-cell carcinoma (always non-resectable) (variant oat cell carcinoma:  cells appear benign, little anaplasia but extremely aggressive, derived from APUD cell (Kulchisky cell); will most likely cause hormone imbalances:  ACTH (Cushing’s), PTH (lithiasis, calcification), ADH (edema).)  

· squamous cell carcinoma (variant: spindle cell carcinoma):  arise from a mainstem (2(, 3() bronchus

· adenocarcinoma (variant: bronchioloalveolar carcinoma):  from a tracheobronchial gland or from alveolar epithelium/terminal bronchiole:  Clara cell, type II alveolar

SIGNS AND SYMPTOMS

· compression of local structures:  

· esophagus

· apical carcinoma:  invasion of sympathetic chain of the neck ( Horner’s syndrome 

· spinal roots of brachial plexus, esp. T1-2 ( Pancoast’s syndrome (wasting of upper ext. mm)

· bronchiectasis, obstructive atelectasis

· recurrent laryngeal nerve ( difficulty speaking

· tracheoesophageal fistula

· 2(:  paraneoplastic Sx and Sx of spread

PE AND LAB

   Essential: 

   Other systems: 

   Lab: 
x-ray:

Findings vary widely and the tumor itself may or may not be visible; findings may be related to compression of a bronchus (consolidation and/or atelectasis).  Patterns may include

a)
atelectasis, segmental or lobar

b)
unilateral hilar enlargement

c)
mediastinal mass

d)
apical opacity, with or without rib destruction (superior sulcus tumor, aka Pancoast tumor)


[1]
mass in apex


[2]
destruction of an adjacent rib or vertebra


[3]
Horner's syndrome


[4]
pain radiating down the arm

e)
cavitation in a solitary mass

f)
segmental consolidation, resembling pneumonia, which does not clear or which clears incompletely

g)
parenchymal mass


[1]
the solitary mass or nodule >4cm is usually malignant


[2]
usually poorly defined and irregular, but may possibly be sharply defined


[3]
when peripheral, may reach very large size before causing symptoms


[4]
often associated hilar node enlargement

h)
mucoid impaction: persistent round or fusiform shadow, often with branching

i)
very poorly-defined irregular, non-homogenous density, may be linear and resemble a fibrotic scar

j)
obstructive over inflation (very rare)

Therefore, it is necessary to be suspicious of nearly every opacity in the lung that does not clear, or that appears in a patient with previously normal lungs, particularly if the patient is a male smoker >40 years of age.

Regarding solitary nodules:


1)
the nodules may range from a few mm up to 4cm


2)
when larger than 2.5cm, and containing no calcium, it is highly probable that they are bronchogenic carcinomas


3)
solitary nodules have the best prognosis of any bronchogenic carcinoma, with local resection being quite successful


4)
calcification is important to detect; it is quite a good indicator of benignity, but not 100%.  Many times calcification cannot be seen on the 



basis of plain films, but it can be seen on CT, which is the test of choice for the investigation of chest nodules and masses.


5)
aspiration or/and needle biopsies are also helpful; diagnostic thoracotomy is rarely needed.

Obviously, bronchogenic carcinoma complicating previous disease such as TB or pneumoconiosis provides added difficulty in diagnosis.

Diagnostic Criteria

DDX: (ICD-9-CM 

TREATMENT

· Synthetic (-carotene (all trans) was shown to have no benefit or cause harm in smokers.  Natural (-carotene is 50% 9-cis-(- carotene and 50% trans.  While (-carotene converts to the trans form in the blood stream, this conversion may have a role to play in the antioxidant activity of (-carotene.  

· Vitamin E was shown to have no benefit in these two studies.  

· Folic Acid:  20 mg folic acid per day demonstrated regression of metaplasia in lung tissue.  Vitamin B12 was also provided in this supplement.  

· Vitamin A:  300,000 IU vitamin A qd after tumor resection.  75% developed hypertriglyceridemia and elevated liver enzymes. 

· Selected Vegetables (Sun Farm, Millford, CT) is a freeze dried commercial soup preparation.  30 g/qd in the daily diet with stage 3 or 4 non-small cell lung cancer was associated with improved weight maintenance, Karnofsky performance status and survival.
  
Conventional Tx.: 

COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:

Histiocystosis X / eosinophilic granuloma

1.
an idiopathic disorder of the R-E system characterized by an abnormal proliferation of histiocytes



2.
reasonably characteristic pulmonary findings




a.
fine reticulonodular pattern, with nodules 1-3mm in size




b.
nodules may be poorly defined with hazy borders

c.
nodules are scattered generally throughout the lungs but tend to be more pronounced in the upper lungs

3.
in equal thirds, the disease may regress, persist without progression, or progress

4.
increased interstitial involvement, the "honeycomb" lung



Near-drowning

1.
"dry" near-drowning (sufficient laryngospasm to prevent inhalation of water; recovery rate is highest in this group)

2.
"wet" near-drowning (water aspirated in varying amounts)


a.
pulmonary edema and hemorrhage:  bilateral poorly-defined alveolar opacities, which may be very extensive and confluent, sparing the 



periphery


b.
clearing is usually rapid and is complete in 2-6 days


c.
concomitant aspiration of foreign material may complicate the picture by causing atelectasis and/or pulmonary infection


d.
pneumothorax and pneumomediastinum may be complications of resuscitation efforts
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