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Workup for Environmental Toxicities:  History, Examination and Laboratory Testing
The History and Examination
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Laboratory Testing for Toxins


Serum testing

Adipose Testing

Urine Testing
Workup:  The History and Examination

The clinicians role is to find the etiological factors through history taking (1(), laboratory testing for toxin levels and laboratory testing for toxin damage. When taking the history, begin with the last point when the patient felt well and a chronological Sx history.  Acquire a residential and occupational Hx with type and age of dwelling, age of carpeting, heat source, attached garage, age of furnishings, chemical use in and around home.  Determine potential risk from occupational exposure as well as that from hobbies. Determine exposure in the patient’s parents and grandparents.  Evaluate the patient’s dietary history.  Common sources of harmful chemicals includes tobacco smoke, recreational drug use, mercury fillings, tissue implants (silicon, mesh, rods, joints, etc).


Conditions that predispose to chemical overload include asthma as it associated with deficiencies of Mg, Se, GSH, HCL; cannot 

breathe out thus patients have increased retention of gaseous toxins.  


Age is another predisposing state.  Children have slower hepatic metabolism.  Infants also reside on the floor of homes during the day where toxins settle. Geriatrics often suffer from bioaccumulation and hypo/achlorhydria. 


Other predisposing conditions include eczema and liver damage. 


Conditions that a patient may present with and are associated with environmental chemical overload include chemical sensitivity, sick building syndrome, chronic fatigue/CFS/CFIDS, gulf war syndrome. 


Some people retain toxins more readily than others due to phase on and two polymorphisms, nutrient deficiencies (especially Mg, Se, vitamin B5), diet (high sugar, low protein), stress, emotional suffering, trauma, heavy metal presence (especially Hg), increased exposure. 


Classic presentations in the history suggesting environmental chemical overload include progressive immune problems such as allergies, infections and autoimmunity and neurological symptoms followed by endocrine problems.  The history may demonstrate a description of chemical exposure such as a new home or office during times of high stress.  


Red flags in a patient’s history include adverse physical or mental reactions from exposure to ambient levels of chemicals or medications (increased sensitivity to medications), inability to handle caffeine (cannot ingest caffeine after noon without insomnia), non-responsiveness to therapies that have a high degree of effectiveness for their diagnosis, history of asthma and obvious occupational, hobby-related or residential exposure prior to illness.

The Immune System


The immune system is often the first site of exposure being the primary target of environmental toxins.  Reductions of cell-mediated immunity, NK cell function, lymphocyte proliferation and function and an increase in the humoral response result in allergies, chronic infections, autoimmunity and cancer.  


The immunotoxicity history may demonstrate an initial complaint of allergies, both food or environmental, followed by chemical sensitivity then developing into chronic viral or fungal infections due to decreased diminished CMI.  Occasionally, low CMI is revealed with frequent colds or flu.  CMI response tests can be ordered for evaluation or skin patch testing can be utilized to assess the capacity for cell mediated immunity.


Autoimmune conditions may include ( in order of prevalence) anti-thyroid (Grave’s disease, Hashimoto’s), anti-myelin (MS), anti-parietal (hypochlorhydria ( decreased AA and mineral: Ca, Mg, Se absorption ( ( biotransformation and toxin clearance), anti-brush border, anti-striated muscle, anti-smooth muscle and anti-cardiac states.  


Diminished NK activity may present as specific cancers, particularly lymphomas and other B-cell malignancies.  

The Nervous System


Typically, immune signs develop primarily followed by neurological signs and symptoms however, this pattern can be reversed. Chronic neurologic and psychological problems can result from toxic encephalopathy (the diagnostic code for neurological toxicity, ether acute or chronic, selective or diffuse- whole brain; acute diffuse example would be alcohol intoxication; chronic diffuse example would be multiple chemical sensitivity syndrome ( brain fog), neuronopathies, axonopathies, myelinopathies, vasculopathies (lead). 

When taking a neurotoxicity history assess for alteration in:

· cognitive ability (brain fog)

· sensory changes (paresthesias)

· pseudomotor cerebri

· tremor (Sn/Sx of space occupying lesion in the CNS w/o findings on MRI)

· clonus, fine motor difficulty difficulties, coordination changes

· mood alterations (depression, anger, etc.)

· ability to sweat 
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The lowest levels of neurotoxicity resulted in  impaired short-term verbal memory.  The next highest level of neurotoxicity resulted in impaired verbal learning. The highest level of neurotoxicity resulted in impaired logical memory, impaired visualmotor and visualconstructive ability.  
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Endocrine System

The endocrine system is impacted after immune and neurological function.  Effects the production, transport, acceptance, activity and metabolism of hormones and hormonal mimicry resulting in multi-endocrine difficulties.


In the endocrine toxicity history, assess for

· sleep disturbances or changes in energy level or mood

· alterations  in weight, appetite and bowel function changes in sexual interest and function

· changes in menstrual cycle

· changes in temperature perception, sweating or flushing

· alteration of hair growth and skin texture

Workup:  Laboratory Testing for Toxins


Unfortunately, testing is available for only <100 of the 70,000 known synthetic chemicals registered with the FDA.  We test “where the light is,” therefore, negative tests do not mean that one is not toxic.


Types of laboratory testing include serum or adipose testing for pesticide and solvent residue, serum testing for effects of toxins, urine tests for toxin metabolites and blood, hair, stool or urine analysis for heavy metals.  Lab values tend to have a wide range of within the “normal” values, likely due to ubiquitous exposure.

Serum testing



Serum testing for toxins are provided by Accu Chem Labs (800-4510116), Pacific Toxicology (800-328-69-42) and National Medical Services, a national reference lab.  Comparison’s based on split samples sent by Dr. Walter Crinnion have demonstrated that NMS samples tend to be less precise and should be reserved for gross exposure testing.  Serum testing may include panels for chlorinated pesticide, PCBs as well as aromatic and aliphatic solvents.  


Serum testing may or may not require fasting.  Fat-soluble xenobiotics are present in the lipid portion of blood. Also, cholesterol and triglycerides should be run with every toxin test where fasting is indicated.  When measured “per g lipid” no difference is noted between fasting and non-fasting samples.  However, on a serum weight basis, one study has demonstrated nonfasting serum samples had significantly higher mean concentrations of PCBs, HCG and p,p’-DDE than did fasting samples.
  Overall, the non-fasting samples had mean concentrations that were higher than the corresponding fasting sample means by 29% for PCBs, 22% for HCB and 26% for p,p’-DDE.  When your lipids increase after eating, fat -soluble toxins are mobilized to move to an area of higher lipid concentration.  Measuring triglycerides and cholesterol does not need to be with fasting as these values are used as an indicator for the capacity for toxin transfer and is evaluated with total toxic burden.  For example, if these values are high and toxic burden is high then the adipose tissue likely has high toxin saturation.


Interpretation of serum toxin tests are difficult as there are no acceptable levels as established by the FDA.  Laboratory averages are from databases, not US averages.  Also, no test can demonstrate total body burden.


Dr. Crinnion runs serum tests yearly for tracking progress.  


Chlorinated Pesticides in Serum and Adipose Samples from a single patient demonstrated the following
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In patients with only DDE toxicity, 95% of chlorinated pesticide panels will be below laboratory average.  Another way to put this is that in chlorinated pesticide panels, 95% of patients will only have DDE, and in levels below laboratory average.  Thus, most people have a low grade toxicity as the lab value of DDE is based on a standard population and most people have DDE over exposure.  
The likely presence of more compounds than DDE is quite significant.  The presence of two or more compounds indicates immunotoxicity is already present.
  

· DDT levels usually indicated exposure from dietary sources within the preceding six months.  

· Chlordane’s presence (heptachlor, heptachlor epoxide, (-chlordane, (-chlordane, oxychlordane and trans-nonachlor) usually indicate that the person has lived in a home that was chlorodaned for termites.

· The presence of benzene, xylene, trimethylbenzene may indicate auto exhaust exposure such as leak in the exhaust system.

· Aromatic solvent presence without clear exposure the day of testing indicates insufficient clearance.  Toluene adipose half-life is 0.5-2.7 days with proper metabolic function.

· Hexanes are present in jet and automobile fuel as well as inert ingredients in pesticides.  2-methylpentane and 3-methylpentane are found with hexanes and are considered hexane contaminants or additives.  2 and/or 3-MP without hexane can indicate more historical exposure.  

· If solvents are present, assess bone marrow and neurological health and look for leukopenia and thrombocytopenia.  Likewise, if leukopenia and thrombocytopenia are present, assess for solvents.

Testing for the effect of or response to toxins can also be accomplished.  Carboxyhemoglobin can be used to assess for CO 

exposure.  The presence of Acetylcholinesterase:  organophosphate pesticides/carbamates must be correlated with a “before exposure” level or a level “after” (3 months).  Lab values have a fairly wide range of normal.    Does this indicated ubiquitous exposure?


Immunological testing can be used to assess for the after effect of toxin exposure.  Such tests include CMI, NK cell activity (Immunosciences; recommended for all cancer patients as most of naturopathic support is immune support, i.e. NK cell function), lymphocyte proliferation, auto-antibodies and chemical antibodies.  

· Testing for Toxin Effect
· CO exposure:  carboxyhemoglobin

· OP/Carbamates:  acetylcholinesterase.  This test must be correlated with a pre-exposure level or a 3 month post-exposure level.
· Testing for Toxin Effect

· Immunological testing:  

· CMI:  lymph sub populations, ND activity, lymph proliferation

· Auto-Antibodies

· Chemical antibodies

Adipose Testing

Adipose testing is also available from Accu Chem.  Samples must be taken from three different sights with results demonstrating total load based on these sites.

Urine Testing

Many labs offer urinary heavy metal panels that assess for a variety of heavy metals.

Mercury


Urine Testing for mercury includes  a non-provoked 24 hour toxic metal UA.  An alternate urinary test protocol is uses Captomer, 5-100 mg caps tid for 3 days (adult) with a 24 hour toxic metal UA taken on the third day. Creatinine clearance is necessary to know because if it is decreased, then the dose of DMSA must be decreased. DMSA/DMPS sensitivity testing should also be performed.  
Upon interpretation of the UA, greater than 9 demonstrated toxicities indicates the person is a “collector”.  Subsequent tests typically demonstrate increased levels.  
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