Dragon, Karen E. (CDC/NIOSH/EID)

From: mike [wmmoore54@aol.com]
Sent: Friday, April 29, 2011 5:27 PM
To: NIOSH Docket Office (CDC)
Subject: WTC- CDC- nioshdocket input

In response to CDC's request of relevant reports, pubs and case information, | recommend a review of the studies from
CDC's files and reports on Agent Orange and the Gulf War Syndrome. | believe much of the data is relevant to the WTC
issues. Numerous other reports and research documents specific to multiple chemical sensitivity lie in your hand as well.
Furthermore, the review of these historical reports will reveal recommendations that determination of the underlying
causes of ailments is paramount instead of only identifying and treating symptoms, which thus far has been the case with
our Centers of Excellence. Additionally, in those reports it is stated that future exposure events (like the WTC 9/11
disaster) may provide opportunities to better study chemical injured victims which would benefit both patients and
providers/researchers.

Unfortunately, these opportunities may have been missed. A chemical injury diagnostic protocol was developed and
presented internationally prior to the start of the 9/11 WTC monitoring and treatment program. Cne would assume that
this type of protocol would have been adopted and used as a standard for this program since it proclaims

excellence. Lack of use of the Chemical Injury Protocol may have resulted in poor statistics as well as improper diagnosis
and treatments; additionally, yielding lost recognition for "should be" relevant ailments for purposes of evaluation,
treatment and compensation. The programs current design includes a standard occupational screening and diagnostic
protocol slanted mostly toward respiratory injury and upper G/I. The use of non-specialized providers lacking backgrounds
of chemical injuries falls way short of my expectations.

Please review the following protocol for implementation as a standard for our monitoring and treatment program. The
authors are available on-line through search of this title.

CHEMICAL INJURY PROTOCOL

INTRODUCTION

Chemical injury can cause severe, often disabling multi-system complaints, which may persist for months and
at times years after chemical exposure has ceased. Physicians who see chemically injured patients are frequently
baffled when they face a patient with multiple complaints, which do not fit into a known diagnostic disease
category. Furthermore, regular laboratory tests (e.g. CBC, liver function tests, sedimentation rate, urinalysis) are
often normal as is a cursory physical examination.

The diagnostic exploration of a chemically injured patient is a new field, which is difficult for the inexperienced
physician. Chemically injured patients often complain of impaired cognitive and memory functions, intermittent
confusion and disorientation, changes in behavior and mood, word-finding problems, sleep disorders, decreased
libido and potency. At times they complain of seizure-like events. They also often report recurrent flu-like
symptoms, fatigue and exhaustion, malaise, headaches, and chronic pain. Skin rashes, gastrointestinal
complaints, and other health effects may also be present. Different patients may react differently to a given
chemical or group of chemicals.

Toxic effects cannot be objectively evaluated unless every involved system is studied with advanced and
sophisticated methodology. Without benefit of that process, a chemically injured patient will be dismissed with
a diagnosis of post- traumatic stress disorder, somatization disorder or other labels implying that “it’s all in
their heads” [Davidoff, et al., 2000]. The largest patient population to have received such a diagnosis is that of
the Persian Gulf War Veterans. As of the writing of this article, nine years after the armed conflict, several
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hundred thousand veterans still suffer from a host of symptoms called “Persian Gulf War Illness” which may in
large part be due to chemical injury [Jamal, 1998; Everson et al., 1999].

The authors understand that war time in Iraq exposed people not only to chemicals but also to uranium 238,
a.k.a. depleted uranium, electromagnetic radiation, experimental vaccines, pyridostigmine bromide, biological
warfare agents, and diseases and parasites indigenous to the Middle East e.g. leishmaniasis and brucellosis. Any
of these toxins and infectious agents, individually or in combination, may carry with it a host of health effects.
The purpose of this paper is not to dismiss those impacts but rather to offer currently available diagnostic
techniques which, if applied correctly, will help both patient and physician assess how a toxic environment
alone may contribute to illness otherwise dismissed as psychosomatic.

In this paper we will guide the reader through a diagnostic protocol which the senior author has developed and
used on thousands of his chemically injured patients. We propose tests and consultations (from experts in their
respective fields) which from our experience and research are most helpful in documenting and at times
quantifying the effects of toxic chemical exposure.

In discussing our approach, we will take one organ system at a time, discuss and select diagnostic tools and tests
appropriate to the evaluation of a given system. Single abnormalities in a single system can have many causes.
Abnormalities in multiple systems can also have many etiologies. However, a careful differential diagnosis
(using this suggested protocol) will arrive at a tenable diagnostic impression of chemical injury if multiple
objective abnormalities are found and cannot be explained on any other basis. Thus, a diagnosis of chemical
injury is arrived at in part by exclusion of other diseases, which may have predated the toxic exposure in
question.

In the experience of the authors there is no doubt that chemical exposure (solvents, pesticides, chemical
weapons, others) occurred during the Gulf War. In this sense, Gulf War Veterans deserve the same careful
evaluation which is indicated in patients who have been exposed to chemicals at home, at work, or elsewhere
(e.g. commuting) here in the USA.

The protocol begins with an exhaustive case history, to be followed by a careful physical examination,
laboratory tests, and specialty consultations. Patient and doctor should seek out consultants who display interest
rather than indifference. Generally an enthusiastic, curious and interested consultant specialist will be a better
member of the evaluation team and bring his or her methodology to bear when tackling the problem of
diagnosing chemical injury. The evaluation process ends with case definition and a better understanding of the
patient’s problems and needs. Most importantly, this process will lay the foundation for rational and
compassionate treatment.

This paper does not address the experienced clinical toxicologist. Rather, it is meant to help the personal
physician to follow a road map of investigation when facing a patient who presents with a history of chemical
injury.

This paper is also meant to help the educated layperson who has been chemically injured and is being told that
nothing is wrong since nothing abnormal can be found (on minimal testing only!).

In our experience, both the general physician and the educated patient need a guide to follow when trying to
understand and evaluate a toxic situation.

This paper is meant to function as such a guide.

The need for a road map is especially urgent since society is pressured by some of its segments to attach a
psychiatric diagnosis to some patients and to then hospitalize them with that diagnosis.

HISTORY

Histories as well as the physical examinations are meant to guide the clinician into the process of a differential
diagnosis in which certain conditions are tentatively accepted or rejected. Appropriate testing will then follow
and rule in or out conditions and diseases in a given patient.

An individual and family history must be carefully obtained from the patient. Past and present conditions and
diseases (incl. those of childhood and connected with occupation), as well as past and current occupational,
incidental or accidental chemical exposures should be listed. Short-term memory loss is present in many
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patients and therefore at times makes them poor historians. Thus it is desirable to engage support from family
members and significant others to participate in the history, which may then be more correct and complete.
Patients should be encouraged to list what appear to be “allergic” or “sensitive” reactions to chemical
substances, which were previously not experienced as harmful. These include chemicals such as gasoline,
fumes and perfumes, household cleaners and other chemicals in everyday use. Reactions to these chemicals
may include skin rashes, hives, eye and throat irritations, sinus problems, nausea, dizziness, and flu-like
symptoms. These may have developed during the initial chemical exposure but may also recur when a patient
has become chemically sensitive and now reacts to even low amounts of a given chemical or chemical mixture.
This reaction to low level exposure is called Multiple Chemical Sensitivity (MCS) [Cullen, 1987]. If not
carefully evaluated, MCS patients will easily be misdiagnosed as suffering from somatization disorder, post-
traumatic stress disorder or other psychiatric labels.

Patients with a history of chemical injury may develop chronic fatigue [Behan, 1996; Bell et al, 1998; Buskila,
1999; Dunstan et al, 1995; Heuser, 1993; Tirelli, 1998] (incl. Chronic Fatigue Immune Dysfunction Syndrome
(CFIDS), chronic pain (incl. headaches and fibromyalgia), intermittent dizziness and faintness (especially after
prolonged standing), and other significant and at times disabling symptoms. A complete history should list all of
the above and all additional problems the patient has.

Patients should also be asked to obtain all existing civilian and/or Department of Defense and Veteran Affairs
medical records for review.

In the case of Persian Gulf or other veterans, special consideration should be given to wartime duties and
experiences including: known or suspected chemical exposures, number of sick bay calls in theater and out,
number of times the veteran was ordered to don chemical protective gear, and number of unexplained sightings
of dead animals or deceased humans.

PHYSICAL EXAMINATION

A chemically injured patient deserves a very careful physical and especially neurological examination.

The skin should be examined for rashes and scratch marks. Flushing (suggesting a mast cell disorder) should be
noted if present during the physical examination. Submandibular lymph node swelling and parotid gland
swelling should be noted.

Blood pressure should be examined for orthostatic hypotension, if possible after quiet standing for twenty to
thirty minutes (while being attended by a competent observer).

A detailed comprehensive neurological exam should document balance and sway (often impaired), the rapidity
and smoothness of rapidly alternating movements (often impaired), and coordination (also often impaired).

If abnormalities are suspected or actually found, the patient should be referred to a specialist for more objective
tests.

CENTRAL NERVOUS SYSTEM

Neurotoxic chemicals can reach the brain via the blood following inhalation, ingestion, or through skin
absorption. A different route of entry is via the nasal passages into the roof of the nose and then through
the nerves in the cribriform plate into the olfactory bulb and beyond (e.g. limbic system, neuro-endocrine
system and others).

Every patient who complains of impaired cognitive, memory and other central nervous system functions
deserves a detailed neurological evaluation. So does the patient who complains of impaired balance,
coordination, speech, and sensory and/or motor nerve function. Finally, a neurological evaluation is also
indicated in patients who suffer from tremor, chronic headaches, chronic pain, and intermittent impairment of
consciousness. It should be noted that some patients are unaware of their deficits. Therefore, every chemically
injured patient deserves a comprehensive neurological and neuropsychological evaluation.




No single test, not even a neuropsychological evaluation, can tell the whole story. This is why one has to rely on
history obtained from the patient and witnesses, record review, observation during office visits, a neurological
examination, and evaluation of brain function with tests, which are added to the neuropsychological evaluation.
The choice of these additional tests (e.g. Single Photon Emission Computed Tomography (SPECT), Positron
Emission Tomography (PET), evoked response studies) depends not only on the clinical indications but also on
the availability of advanced technology and interested and knowledgeable expert physicians [Heuser, 1992].
Neurological and neuropsychological functions may fluctuate, making challenge tests desirable whenever
possible. Trying to solve mathematical or other problems can constitute such a challenge.

Structural effect on the brain is assessed by Magnetic Resonance Imaging (MRI). In some cases (e.g. in
suspected multiple sclerosis and brain and pituitary tumors) a more sensitive evaluation uses the MRI after
injection of a contrast medium (e.g. gadolinium) which “lights up™ the affected part of the brain.

Lesions resembling those seen in multiple sclerosis and vascular (ischemic) disease are often seen in patients
after chemical injury.

MRI scanning of the brain should be done in every patient with neurological problems. MRI is preferable
to Computed Tomography (CT) since an MRI sees soft tissue (e.g. brain) better than CT and also avoids
exposure to radiation.

In our experience SPECT and/or PET are often abnormal while MRI is more often within normal limits.
Certainly, functional impairment far exceeds structural impairment in chemically injured patients. It is
commonly assumed that brain function is symmetrically affected by chemical exposure. In our experience, this
is not true. More often then not, abnormalities are asymmetrical in distribution [Heuser and Mena, 1998].
Function of the brain can be assessed by a variety of tests. The choice of these tests is often dictated by their
availability in a given community and by VA, DOD or civilian insurance coverage. A brief discussion of
available functional tests follows:

A neuropsychological evaluation [Hartman, 1995] is mandatory in each patient after neurotoxic exposure. A
competent neuropsychologist will also be able to test for malingering and for a psychiatric disorder. In addition
he or she will be able to predict which areas of the brain are most likely affected. This prediction can then be
correlated with other function tests.

The EEG sees only activity of the cortical layers of the brain. Therefore, it is unable to detect abnormalities
deep inside the brain. Recording time should be at least thirty minutes and may well have to extend to an hour
or longer. Routinely, recording is done while the patient is alert, during spontaneous sleep, and before, during
and after hyperventilation and photic stimulation. All these conditions and measurers can bring out
abnormalities which may not be seen during a resting EEG. While the tracing is subjectively “eyeballed” by the
examiner, it is obtained over a considerable time interval and may therefore detect abnormalities, which are not
seen during other tests. A well-executed EEG will give valuable information about left-right hemisphere
differences, normal vs. abnormal frequencies, and episodic discharges (e.g. seizure activity). EEG abnormalities
may be asymmetrical after chemical exposure, which can cause slowing, dysrhythmia, and also occasionally
seizure activity. Long-term effects were first described by Duffy et al. in 1979. If seizure activity is suspected,
an EEG together with PET scanning is the optimal approach. The senior author has found hypermetabolism,
raising the suggestion of seizure activity, in the deep subcortical (e.g. amygdala) areas of the brain after
chemical exposure [Heuser, 1999; Heuser and Wu, 1999, 2000].

EEG, PET and also prolactin levels should be done as close (in time) as possible to an actual or suspected
seizure. Prolactin levels have been described as being elevated shortly after a seizure [Bauer, 1996].

EEG studies during sleep are necessary if a sleep disorder (esp. sleep apnea) is suspected. This can occur
after chemical exposure [Ulfberg et al., 1997] and can cause elevation of blood pressure, chronic fatigue,
headaches, and other symptoms.

A quantitative EEG (QEEG) analyses a short epoch of a given EEG tracing by computer. Very few
investigators are properly trained in analyzing a gEEG. Also, no published data are available after toxic
exposure.

Evoked response studies measure the speed of electrical conduction of a given stimulus (e.g. a light flash or
sound click or electrical stimulus) to the appropriate brain region. The resultant electrical activity in the target
area of the brain builds itself into a waveform, which has positive and negative peaks. These normally occur
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after a given number of milliseconds. Abnormalities can be seen after neurotoxic exposure when symmetrical or
asymmetrical delay of peaks and change in waveforms can occur.

A different evoked response evaluation is the P300 study in which regularly occurring clicks are interrupted by
a random click. The positive deviation of the curve — which normally occurs 300 milliseconds after the auditory
click — then becomes a measure of central nervous system function. This is a well-studied response, which is
known to correlate with cognitive function. Dysfunction can be found after neurotoxic exposure [Morrow et al.,
1992].

SPECT consists of inhalation and/or subsequent intravenous administration of a radioactive compound. As the
compound circulates through the brain, the computer constructs a color image in which colors have been
calibrated to represent varying blood flows (perfusion) through the region of interest. A typical finding after
neurotoxic exposure may be hypoperfusion in the frontal, temporal and parietal areas of the brain, usually in an
asymmetrical distribution [Heuser and Mena, 1998]. This finding in chemically injured patients is indicative of
impaired blood flow and oxygen delivery to a given part of the brain. Hypoperfusion of the temporal lobes can
be correlated with impairment of short-term memory, which is known to be laid down in the temporal lobes. Of
particular interest to Persian Gulf Veterans is the work of Dr. John Vento who found a high percentage of
SPECT abnormalities amongst his memory and cognitively impaired Gulf War veteran population [Vento et al.,
1997].

PET yields an additional measure of brain function. It provides color scalimaging of an intravenously
injected radioactive compound (commonly a glucose derivative). As the brain requires glucose for its activity,
its accumulation in various parts of the brain is a measure of brain function. Decreased activity is often seen in
the cortical areas while increased activity may be seen in the deep sub-cortical areas in chemically injured
patients [Heuser, 1999; Heuser and Wu, 1999, 2000].

Magnetic Resonance Spectroscopy (MRS) is a procedure developed to display the presence of
neurotransmitters in the brain [Ross et al., 1992]. This is an evolving specialty, which has a lot of promise.
Recently, yet unpublished definite abnormalities were described in Gulf War Veterans

Functional MRI (fMRI) is a research tool that does not require the administration of a radioactive compound.
As yet, no data are available on the effects of neurotoxic exposure.

Prior to any functional testing, the patient should again be asked what drugs or other preparations he or she is
on. Since they may affect the function tests, they should be discontinued if at all possible. Most investigators
will be satisfied when a patient has not taken any nonessential drugs for one week. Ideally, the patient should
be off all nonessential drugs for more then a month prior to any functional testing.

PERIPHERAL NERVOUS SYSTEM

Frequent complaints after neurotoxic exposure are numbness, tingling, burning and crawling sensations,
weakness and pain.

The standard approach is to test peripheral nerve function by doing ElectroMyoGram (EMG) and nerve
conduction studies. We have found however that Current Perception Threshold (CPT) studies constitute a
more comprehensive approach. While the literature on the use of CPT after neurotoxic exposure is still sparse
[Bleecker et al, 1997], CPT is well established as a test for peripheral sensory nerve function [Katims, 1998]. In
our opinion, CPT is a more sensitive test of peripheral nerve function since it also examines small (e.g. C) fibers
that cannot be examined by nerve conduction velocity studies. The most recent CPT equipment employs a
double blind approach and has therefore become increasingly objective. Biopsy of the sural nerve may supply
additional information.

AUTONOMIC NERVOUS SYSTEM

The autonomic nervous system controls functions such as temperature, perspiration, vascular tone (including
blood pressure), heart rate, smooth muscle tone (including intestinal and bladder) and others.

The hypothalamus (i.e. neuro-endocrine system) interacts with the autonomic nervous system. Chemicals can
impair both hypothalamic and autonomic nervous system functions.

























