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1. Introduction

The Department of Homeland Security (DHS) Office of Health Affairs (OHA), with the National Library of
Medicine (NLM), sponsored a technical workshop on May 8-9, 2012 to discuss and develop a consistent
lexicon to describe toxic chemical syndromes, or toxidromes'. The workshop goal was to reach
consensus on a list of syndromes, their definitions, and designated syndrome names to establish a
common language for chemical defense planners, policy makers, first responders, first receivers, and
hazardous materials (Hazmat) stakeholders. The syndrome list aims to provide this common lexicon to
assist key stakeholder communities in quickly and accurately identifying the broad chemical agent
category (if not the specific chemical agent) by which a patient was exposed in order to rapidly
determine appropriate emergency treatment. Comprehensiveness, accuracy, and clear understanding
of the lexicon served as the primary criteria in developing this lexicon.

Over forty people participated in the workshop, including first responders, first receivers, medical
directors, trainers, and subject matter experts (SMEs) in emergency medicine, emergency response, and
medical toxicology. Participants were from civilian and military agencies, universities, hospitals, and
emergency response entities.

A workshop organizing committee conducted extensive literature reviews of current toxic syndromes
and developed proposed criteria and syndromes to serve as a starting point for the workshop
discussions and consensus building. Workshop participants reviewed these materials and provided
written comments prior to the workshop. The Workshop Organizing Committee shared comments with
participants and used the valuable input to structure the workshop discussions and process.

The workshop was highly interactive to fully utilize the experience and knowledge of the participating
subject matter experts. The first day focused on discussing and agreeing upon key components and
issues related to toxic syndrome definitions and nomenclature. The participants then divided into three
breakout groups to discuss and reach agreement on specific syndrome definitions and nomenclature.
The breakout groups reported back to the larger group on the second afternoon with proposed
syndromes and definitions. This report provides an accurate record for the workshop participants and
will serve as a reference for the next phases of Toxidrome Lexicon development.

1.1 Workshop Organizing Committee

A committee comprised of DHS/Office of Health Affairs (OHA), NLM and Toxicology Excellence for Risk
Assessment (TERA) scientists organized the workshop. Members included:

e Dr. Mark Kirk, Division of Medical Toxicology, Department of Emergency Medicine, University of
Virginia
e Capt. Joselito Ignacio, Department of Homeland Security

! Workshop attendees agreed that the terms toxic syndrome and toxidrome can be used interchangeably as
toxidrome is a contraction of “toxic syndrome.” See Discussion for further explanation.
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e Jen Pakiam, National Institutes of Health, National Library of Medicine

e Hillary Sadoff, Best Value Technology Inc., contract support to the Department of Homeland
Security

e Michael Carringer, Best Value Technology Inc., contract support to the Department of Homeland
Security

e Dr. David Siegel, National Institutes of Health, National Institute of Child Health & Human
Development

e Dr. Pertti (Bert) Hakkinen, National Institutes of Health, National Library of Medicine

e Florence Chang, National Institutes of Health, National Library of Medicine

e Stacey Arnesen, National Institutes of Health, National Library of Medicine

e Dr. Andrew Maier, Toxicology Excellence for Risk Assessment

e Jacqueline Patterson, Toxicology Excellence for Risk Assessment

e Dr. Sue Ross, Toxicology Excellence for Risk Assessment (Fellow)

e Oliver Kroner, Toxicology Excellence for Risk Assessment

1.2 Background

Tens of thousands of chemicals are harmful to humans and knowing the specific toxic effects of even a
portion of the possible chemical agents would be an impossible task. Toxic chemicals can often be
grouped into classes, whereby all the chemicals in a given class cause similar types of adverse health
effects. These constellations of toxic effects or syndromes comprise a set of clinical “fingerprints” for
groups of toxicants. Moreover, all the toxic chemicals associated with a given toxic syndrome are
treated similarly. Hence, during the early phases of a toxic chemical emergency, when the exact
chemical is often unknown, identification of the toxic syndromes that are present can be a useful
decision making tool that can overcome many of the problems associated with the lack of information
on chemical identity.

Toxic syndromes are easily identified with only a few observations, such as:
e Vital signs
e Mental status
e  Pupil size
e Mucous membrane irritation
e Lung exam for wheezes or crackles
e  Skin for burns, moisture, and color

Toxic syndrome recognition is important because it provides a tool for rapid detection of the suspected
cause and can focus the differential diagnosis to only a few chemicals with similar toxic effects. By
focusing on certain chemicals, specific diagnostic testing and treatment can be rendered based on
objective clinical evidence. Specifically, during a mass exposure, recognition can provide a triage tool for
identifying toxic effects and also provide a common “language” so that all personnel, from emergency
responders on the scene to the hospital emergency department, can clearly communicate a clinical
message (Figure 1). With the extraordinary number of chemicals in use, this tool does not apply to
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every chemical but to most of the commonly encountered chemicals reported in hazmat incidents,
including chemicals that are not specifically named but that may conceivably be used in intentional
terrorist releases (i.e., agents of opportunity or chemical warfare agents). The use of toxic syndromes as
a diagnostic tool is fundamental to an effective, timely medical response.

Figure 1 Intersection of Toxidrome User Groups.

First
Responders

Lexicon
First

HAZMAT :
Receivers
v

The scope of the workshop was primarily focused on on-scene and hospital responses in the early
phases of a large-scale chemical release. The exposures in this scenario are likely to be inhalation and
possibly dermal. Ingestion is less likely. Therefore chemicals that would cause food/water borne
outbreaks or covert/delayed poisonings were not considered in this workshop. This workshop focused
on developing a decision-making tool that will be used in the early part of a response when information
is limited. Delayed effects were less emphasized and the clinical course in its entirety — hours to days
was not the focus. This report provides an accurate record for the workshop participants and a
reference for the next phases of Lexicon development.

1.3 Intended Use of the Results of the Workshop

The NLM and DHS are working together on this project to improve communication that assures a
coordinated and effective response to mass exposure incidents involving toxic industrial chemicals
(TICS), toxic industrial materials (TIMS), or chemical warfare agents (CWAs). Jointly with the U.S.
Department of Health and Human Services (HHS), DHS/OHA intends to publish products from this
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workshop to lay the foundation for a consistent lexicon describing toxic syndromes among State, Local,
Tribal, and Territorial (SLTT), as well as federal first responders and first receivers. Communicationin a
crisis requires accurate and succinct terms which convey the health conditions of patients. As described,
the DHS recognizes the myriad of toxic syndrome terms used, particularly between the Department of
Defense and the civilian medical and emergency response communities. Bridging this gap, through this
workshop and the products produced thereafter, provides a framework to begin using a consistent set
of terms and definitions.

The NLM intends to use the results of this project in its CHEMM (Chemical Hazards Emergency Medical
Management) program. CHEMM (http://chemm.nIim.nih.gov/ ) enables first responders, first receivers,

other healthcare providers, and planners to plan for, respond to, recover from, and mitigate the effects
of mass-casualty incidents involving chemicals. CHEMM provides a comprehensive, user-friendly, web-
based resource that is also downloadable in advance, so that it would be available during an event if the
internet is not accessible. CHEMM was produced by the HHS, Office of the Assistant Secretary for
Preparedness and Response, Office of Planning and Emergency Operations, in cooperation with the
NLM'’s Division of Specialized Information Services, and many medical, emergency response, toxicology,
and other relevant experts. Results of the workshop may be used to expand the CHEMM Intelligent
Syndromes Tool (CHEMM-IST). CHEMM-IST is a prototype decision support tool developed by experts in
medicine and emergency response as an aid for identifying the chemicals in a mass casualty incident and
providing guidelines for treatment. Since CHEMM-IST is currently in the prototype phase of
development, it should not be used for patient care. This tool is intended for use by basic life support
(BLS) and advanced life support (ALS) providers as well as hospital first receivers. More information
about CHEMM-IST is available at http://chemm.nim.nih.gov/chemmist.htm.

1.4 Organization of this Report

The purpose of this report is to capture the key information from the workshop and serve as reference
material for further development of the Toxidrome Lexicon.

e Section 1 provides an introduction and background on the need for toxic syndromes and a

common lexicon.

e Section 2 summarizes the workshop and results.

e Appendix A contains workshop materials and presentation slides.

e Appendix B contains pre-workshop materials and pre-workshop comments.

e Appendix C contains reports from each of the three breakout groups.

e Appendix D contains results of balloting within each breakout group.

e Appendix E contains copies of presentation slides.

2. Toxic Chemical Syndrome Definitions and Nomenclature
Workshop

The workshop agenda was designed to be highly interactive to take advantage of the experience and
knowledge of the participants. The workshop organizing committee met by teleconference numerous
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times prior to the workshop and had extensive discussions to define the scope of the project and
identify key individuals and organizations to invite and involve in the project. Research was conducted
to identify other organization’s lexicons and definitions, and these were evaluated for applicability to
this project. A crosswalk comparing and contrasting toxic syndrome systems from over 20 organizations
was developed, along with a proposed list of syndromes and definitions for the workshop’s initial
consideration. The committee sent a package with these materials to the invitees prior to the workshop
and solicited input on key questions from the invitees. Invitees provided their initial thoughts and
comments regarding the key questions to the committee prior to the workshop. The committee
reviewed the responses and modified the workshop sessions to make best use of the workshop time
and reach the objective of developing a consensus list of toxic syndromes, definitions, and
nomenclature. Appendix A contains the workshop agenda, list of participants, and presentation slides.
Appendix B contains the materials distributed prior to the workshop, including the Toxic Syndrome
Crosswalk and pre-workshop comments.

Opening remarks were provided by Dr. James Polk and Capt. Joselito Ignacio of the DHS. They described
the need to prepare communities who are potentially in harm’s way from industrial chemical exposures
as well as potential terrorist attack. The DHS has partnered with the NLM to develop a common
vocabulary for chemical syndromes that will be readily understood by both civilian and military first
responder and first receiver communities, thereby improving communication and ultimately the public
health response. Dr. Pertti Hakkinen welcomed participants on behalf of the NLM and briefly described
how the workshop results are intended to be incorporated into the NLM’s suite of decision support tools
(e.g., CHEMM).

The first day’s agenda focused on sharing information on key components and issues related to toxic
syndrome definitions and nomenclature. Two plenary speakers provided background on issues and
current efforts. Dr. Mark Kirk, currently at the University of Virginia, and previously the Director of the
Chemical Defense Program at the DHS, explained why toxic syndrome recognition and training is vital
and proposed a tiered approach to syndrome recognition and response. Ms. Jessica Cox of the DHS
Chemical Security Analysis Center described work on Chemical Terrorism Risk Assessment (CTRA). She
presented information on toxidromes that were developed for that program. Copies of the slides used
by Dr. Kirk and Ms. Cox are found in Appendix E.

Following the plenary speakers, Dr. Andy Maier of TERA led the group through discussions and decisions
on key aspects for the workshop, including the ideal number of syndromes, guidance for syndrome
names, and elements of syndrome definitions. The group then divided into three breakout groups to
discuss and reach agreement on specific syndrome definitions and nomenclature. The breakout groups
reported back to the larger group on the second afternoon with a list of syndromes and their definitions.
The larger group discussed the breakout group recommendations and key issues, and identified
research needs.
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2.1 Breakout Groups

2.1.1 Breakout Group Instructions

The workshop attendees divided into three breakout groups to discuss and reach agreement on a list of
syndromes and definitions.

Table 1 Breakout Group Assignments

Types of Chemicals and Endpoints

Group 1 Upper and Lower Pulmonary, Vesicants, Irritants, Corrosives

Group

Group 2 Blood Agents, Hemolytic, Metabolic, Anticoagulants, Asphyxiants

Group 3 Convulsants, Cholinergic CWA, Cholinergic pesticide, Opioids, Anxiety

The breakout groups were charged with discussing and reporting on twelve elements for each
recommended syndrome.

Clinically relevant routes of exposure and types of sources
Organ systems generally affected
Initial signs and symptoms
Progression of signs and symptoms
Underlying pathology, biological processes, or modes of action
Industrial chemical uses and chemical warfare/terrorism examples
Common treatment protocols, specific antidotes, and key supportive measures
Recommendation for a syndrome name that would meet the agreed upon criteria
A clear and concise syndrome definition that will be readily understood by the target audiences
. Any issues or concerns about the syndrome
. Identify data gaps or research that could be done to significantly aid in the rapid identification of
a toxic syndrome by first responders and receivers
12. Rationale or reasoning for toxidrome grouping and naming decisions

W oo N R WN R

=
= O

Rapporteurs from each breakout group reported back to the workshop on their group’s discussions and
recommendations. The rapporteur reports are found in Appendix C.

2.1.2 Breakout Group Results

The three breakout groups discussed possible toxidromes. Each group developed a number of
syndromes, definitions, and rationales (see Appendix C). Section 2.1.3 contains a summary of the 12
individual toxidromes that the breakout groups recommended.
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2.1.3 Recommended Toxidromes
Table 2. Breakout Group Recommendations for Toxidrome Names and Descriptions

Anticholinergic Toxidrome
Under stimulation of cholinergic receptors leading to dilated pupils (mydriasis), decreased sweating,
elevated temperature, and mental status changes, including characteristic hallucinations.

Anticoagulants Toxidrome
Alteration of blood coagulation that results in abnormal bleeding indicated by excessive bruising, and
bleeding from mucous membranes, the stomach, intestines, urinary bladder, and wounds.

Acute exposure to solvents, anesthetics, or sedatives (SAS) Toxidrome
Central nervous system depression leading to a decreased level of consciousness (progressing to coma in
some cases), depressed respirations, and in some cases ataxia (difficulty balancing and walking).

Cellular Asphyxia (Cyanide-like) Toxidrome
Inability to use oxygen, leading to acute-onset gasping, convulsions, loss of consciousness, breathing
cessation, and cardiac arrest.

Cholinergic Toxidrome
Over stimulation of cholinergic receptors leading to first activation, and then fatigue of target organs,
leading to pinpoint pupils (miosis), seizing, wheezing, twitching, and leaking all over.

Convulsant Toxidrome
Central nervous system excitation (GABA antagonism and/or glutamate agonism and/or glycine
antagonism) leading to generalized convulsions.

Irritant/Corrosive - Ingestion Toxidrome
Immediate effects to the oropharynx and gastrointestinal (Gl) tract presenting as burns, drooling, nausea,
vomiting, and diarrhea that may progress to rapid systemic toxicity.

Irritant/Corrosive — Inhalation Toxidrome
Immediate effects to the respiratory/pulmonary tract presenting as nasal and oral secretions, coughing,
wheezing, and/or respiratory distress that may progress to rapid systemic toxicity.

Irritant/Corrosive - Topical Toxidrome
Immediate effects range from minor irritation to severe skin, eye, and mucosal membrane effects, which
may progress to rapid systemic toxicity.

Knockdown/Asphyxiants Toxidrome
Disrupted cellular oxygen delivery and/or use, leading to altered states of consciousness, progressing
from fatigue and lightheadedness to seizures and/or coma, with cardiac signs and symptoms, including
the possibility of cardiac arrest.

Opioid Toxidrome
Opioid agonism leading to pinpoint pupils (miosis), and central nervous system and respiratory
depression.

Stress-Response/Sympathomimetic
Stress- or toxicant-induced catecholamine excess or central nervous system excitation leading to
confusion, panic, and increased pulse, respiration, and blood pressure.
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2.1.4 Toxidrome Naming

The breakout groups discussed their reasoning behind grouping chemicals into the toxidromes and the
naming of the toxidromes. See the Breakout Group reports in Appendix C for details of these
discussions.

Acute exposure to solvents, anesthetics, or sedatives (SAS) Toxidrome

The basis for creating and naming this toxidrome is the existence of a similar clinical presentation in
casualties exposed to any of the members of these groups (solvents, inhalational anesthetics, and
sedative-hypnotic compounds) following acute exposure. The delayed effects of solvent exposure do
not form part of this toxidrome.

Anticholinergic Toxidrome

Exposure to an anticholinergic chemical may result in under stimulation of cholinergic receptors leading
to symptoms and signs such as dilated pupils (mydriasis), decreased sweating, elevated temperature,
rapid heart rate, and mental status changes, and characteristic hallucinations.

Anticoagulants Toxidrome
This toxidrome is based on the clearly defined underlying toxic mode of action of alteration of blood
coagulation.

Cholinergic Toxidrome

This toxidrome name was chosen based upon clinical relevance and accuracy as well as ease of recall.
Examples of names initially considered included: SLUDGE, DUMBBEL[L]S, BBB, MTWHF, CCC,
organophosphate-like, acetyl cholinesterase, pinpoint pupils, wet all over, twitching, and seizing*
(*three seizing toxidromes).

Convulsant Toxidrome

This toxidrome name was chosen based upon clinical relevance and accuracy as well as ease of recall.
Examples of names initially considered included: General convulsant toxidrome, Convulsants,
convulsions, and seizures nothing else * (three seizing toxidromes).

Knockdown/Asphyxiants Toxidrome

There is a unifying pathophysiological basis (i.e., disrupted cellular oxygen delivery and/or use) for all
agents in this toxidrome for the initial presentation; however, some agents have specific treatments or
antidotes that are accommodated in the second tier of this toxidrome.

Cellular asphyxia (cyanide-like) Toxidrome

This toxidrome name was chosen based upon clinical relevance and accuracy as well as ease of recall.
Examples of names initially considered include the following: Cellular asphyxia toxidrome, Cellular
asphyxiants, Cyanide, Cyanide-like, cherry-red, not wet all over, severe arrhythmia early, dilated pupils,
and seizing* (three seizing toxidromes).
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Opioid Toxidrome

This toxidrome name was chosen based upon clinical relevance and accuracy as well as ease of recall.
Examples of names initially considered include the following: Opioids, Sedative, Solvent, and changed
mental status unresponsive with or without seizures.

Stress-response/sympathomimetic Toxidrome

This toxidrome name was chosen based upon clinical relevance and accuracy as well as ease of recall.
Examples of names initially considered include the following: Anxiety, psychological/stress response,
fight-flight-or-freeze response, and sympathomimetic.

Irritant/Corrosive Toxidromes
Substances with significant irritant and corrosive properties were divided into three toxidromes based on
the route of exposure as it corresponds to the organ system and/or tissue damaged.

Irritant/Corrosive Inhalation Toxidrome

For the inhalation toxidrome, the spectrum of injury presentation suggests that a combination of upper
and lower pulmonary injuries into one toxidrome is appropriate for use by first responders. The initial
assessment will focus on general respiratory complaints, which will not differentiate between upper and
lower pulmonary injury and the initial treatments will be similar for both upper and lower pulmonary.

Irritant/Corrosive Ingestion Toxidrome

The effects of this toxidrome are immediate, with initial treatment being similar (i.e., supportive care).
Additional information (e.g., epidemiological review) will be required given the targeted nature of an
ingestion poisoning.

Irritant/Corrosive Topical Toxidrome

Chemical burns, vesicants, and other skin irritants/corrosives are lumped together under this syndrome
for the following reasons: treatment (initial emergency medical response) is similar, regardless of the
degree of skin or eye effects; differentiation between corrosives and chemical burns could not be
distinguished significantly from a diagnostic and emergency medical treatment perspective; and,
irritants and corrosives present in a progressive spectrum of injury to the skin and eyes.

2.1.5 Participant Ballots

Within each breakout group, the participants were asked to complete ballots indicating their
agreement/disagreement with their breakout group’s toxidromes and any additional comments.
Seventeen workshop participants completed and returned ballots to record their “votes” and comments
on the breakout group recommendations (Group 1: n=4; Group 2: n=7; Group 3: n=6).

A review of the ballots determined that all breakout group participants agreed with their group’s
recommendations as presented to the larger workshop, with one exception. One participant in Group 3
guestioned the inclusion of the Anticholinergic Toxidrome “because there is a low likelihood that any of
these chemicals would be encountered by first responders.”
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Individuals provided comments on three of the toxidromes and these are captured and reported in
Appendix D.

2.2 Discussion

A number of general and specific issues were discussed by the workshop participants during the plenary
sessions. These are briefly described below.

Use of term “Toxidrome” versus “Toxic Syndrome.” The group noted that these terms can appropriately
be used interchangeably. Many SMEs favored “toxidrome” — primarily for ease of use in the field and
training. There is value in documenting the connection between the term “toxidrome” and its longer
form “Toxic Syndrome.” Toxidrome, as used for the current application, also avoids confusion with
other terms and variants in the medical literature such as “Toxic Chemical Syndrome” or “Toxic Shock
Syndrome” which would not be equivalent to a “toxidrome.”

Toxidrome name and short definition. The SMEs agreed on guiding principles for toxidrome naming and
the need for and key components of a concise name. A toxidrome name must be memorable (applied in
the field) and meaningful (to guide a treatment action). The concise definition should be one to two
sentences, capturing a constellation of the key observable elements of the clinical presentation as well
as key treatments or actions. Format is sufficiently flexible to include other information that facilitates
recognition. The SMEs indicated that the use of the toxidrome concept would necessarily entail some
misclassification of patients as there is a trade-off between usability in the field and diagnostic accuracy.
The allowance for misdiagnosis should typically err on the side of over-treatment, based on the nature
of the consequences of treatment.

Toxidrome Packaging, Outreach and Communication: The SMEs discussed the need for packaging of the
toxidromes to facilitate field use. The goal of identifying and acting on a constellation of
undifferentiated findings was noted as a need in packaging the toxidromes (and symptom
constellations) in a meaningful way to users. Suggestions for doing this included a simplified signs and
symptoms assessment approach (e.g., speech, sight, skin, seizures) and a matrix concept that allows a
process for linking toxidromes and making adjustment in treatment. Other grouping strategies were
mentioned (e.g., see Dr. Madsen’s post-workshop suggested algorithm found in Appendix B).

Learning, Heuristics, Cognitive Biases, and Levels of Expertise: A system that recognizes the different
users of the toxidromes and their varying methods for identifying toxidromes, as well as differing levels
of expertise, will be needed. The level of understanding of the toxidromes used by first responders, fire
and emergency services, law enforcement, emergency medical technicians, will be different and will
incorporate cognitive biases that must be understood. This information might be included as part of the
learning package developed for the toxidromes. First receivers at the emergency department, primary
care physicians, and medical schools/students need a deeper understanding of the toxidromes and
ability to consider broader differential diagnoses. Poison Control Centers need a more detailed level of
guidance plus direct reachback to Medical Toxicologists. Medical Toxicologists must serve as the final
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backstop for definitive diagnoses, as well as have the ability to provide specific follow-up or critical
information requests and recommendations for refining treatment and response.

Communications and Knowledge Management: The complete package should draw upon the
knowledge management/communication systems available. Knowledge management must include two-
way communications, leverage current systems (e.g., State Fusion Centers, Poison Control Centers, NLM
tools such as CHEMM-ist, Federal reachback centers/Support and Operations Centers [SOCs]) and
integrate with local emergency operations centers. Participants suggested resources such as “Power to
the Edge” by David Alberts and concepts such as principles of “Netcentric Operations” and “post and

III

smart pull” (where all information is posted to the network which allows for pulling or pushing of
relevant information to people who need it). In addition, Dr. Caneva described a concept, the “Trinity of
Knowledge,” which encompasses three dimensions of how people acquire and develop knowledge:
learning, knowledge management, and sense-making (e.g., Caneva, personal correspondence).

Understanding these concepts can aid in developing the toxidromes and for training users.

Research Needs: A variety of ideas for research needs were highlighted as starting points for future
efforts. Research aimed at evaluating the effectiveness of toxidromes in the field as a tool for guiding
treatment was viewed as a research need. None of the SMEs were aware of significant research in this
area. Suggestions for moving forward included developing a clinical trial-like approach or evaluating
data from past incidents with data analytics. Research that provides information of the relationship
between field applicability and diagnostic accuracy was also noted as a useful outcome of future
analyses. Participants noted that some data (and experience) on effectiveness of training on field
retention of toxidromes has been done.

The current effort focuses on mass casualty (exposure) incidents following principally acute exposures to
chemical agents (with focus on CWA, TICs, and TIMs). Adding scenarios for mass-scale exposures to
commercial pharmaceuticals via ingestion may add additional complications that will need to be
explored as this might broaden the array of specific toxidromes needed (e.g., the idea of
cardiotoxicants).

Several additional topics were raised but not discussed in-depth. These topics included use of
“information mining” strategies or tools and how to adapt to future and changing needs to ensure the
product of this workshop is an evergreen resource (i.e., updated and improved to reflect new
information and knowledge).

After the workshop, several attendees provided additional materials and suggestions for consideration.
An article by Paul Wax and colleagues (Wax, Becker and Curry, 2003) reviews what is known about
incapacitating agents such as fentanyl derivatives, their aerosolization, and the rationale for their use as
incapacitating agents. A paper by Burklow, Yu, and Madsen (2003) reviews industrial chemicals and
their use as chemical weapons or for terrorist attacks, focusing on chlorine and phosgene. The paper
discusses large-airways (Type 1) damage, damage to small airways and alveolar septa (Type Il damage),
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and both. It also addresses risks to children from these types of chemicals. A third suggested paper was
on the topic of acute organophosphate poisoning and medical management (Eddleston et al., 2008).

2.3 Conclusions

A common language to describe and recognize toxic chemical exposures is essential for emergency
responders and first receivers to be prepared to provide rapid and appropriate responses to industrial
chemical mass exposures, as well as potential terrorist attacks. The current effort and this workshop
focused on mass exposure incidents following acute exposures to chemical agents (with a focus on CWA,
TICs, and TIMs). The scope of the workshop was primarily focused on the scene and hospital response in
the early phases of a large-scale chemical release, with exposures likely to be inhalation and possibly
dermal. This workshop focused on developing a decision-making tool that will be used in the early part
of a response when information is limited. Delayed effects were less emphasized and the clinical course
in its entirety — hours to days was not the focus.

The Toxic Chemical Syndrome Definitions and Nomenclature Workshop was held on May 8-9, 2012 at
the Department of Homeland Security offices in Washington, DC. More than forty participants
discussed the essential elements of toxic chemical syndromes or toxidromes that would be useful to
train first receivers and responders in cases of terrorist attack or industrial accidents. The workshop
attendees were a diverse group and included first responders, first receivers, medical directors, and
subject matter experts (SMEs) in emergency medicine, emergency response, medical toxicology, and
trainers. They came from civilian and military agencies, universities, hospitals, and emergency response
entities. The diversity of the participants provided the needed breadth of expertise and backgrounds to
develop a consensus lexicon that will be of most value to the intended users.

Workshop participants agreed that the terms “toxidrome” and “toxic syndrome” can be used
interchangeably, and that “toxidrome” has a number of advantages that make it easier to use in the
field. They agreed upon guiding principles for the naming of toxidromes and for a toxidrome description
(i.e., a concise definition of one to two sentences that captures a constellation of the key observable
elements of the clinical presentation as well as key treatments or actions). The experts recognized that
the use of the toxidrome concept would necessarily entail some misclassification of patients as there is a
trade-off between usability in the field and diagnostic accuracy. The allowance for misdiagnosis should
typically err on the side of over-treatment, based on the nature of the consequences of treatment.

The expert workshop recommended twelve toxidromes to establish a common language for chemical
defense planners, policy makers, first responders, first receivers, and hazardous materials (hazmat)
stakeholders. These toxidromes provide a common lexicon to assist key stakeholder communities to
quickly and accurately identify the broad chemical agent category (if not the specific chemical agent) to
which a patient was exposed and to thereby rapidly determine appropriate emergency treatment. The
twelve toxidromes were built around clinical presentations, rather than chemical grouping or treatment
options. The experts focused on describing toxidromes with signs and symptoms that first responders
and first receivers would be able to observe in the patients. The focus was on acute exposures. The
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workshop experts sought to develop names for the toxidromes that were based on clinical relevance
and accuracy, as well as ease of recall.

Workshop participants briefly discussed how the information on toxidromes could be packaged for
training and communication to the intended users and field use and offered several suggestions
including grouping strategies or algorithms for ease of remembrance. In addition, they discussed that
different types of users will have differing requirements for levels and types of information that will
need to be accommodated. The complete toxidrome package should incorporate available knowledge
management and communication systems and include provisions for feedback and revision.

The workshop experts identified a variety of ideas for research needs and future work. These included
developing a clinical trial-like approach or evaluating data from past incidents with data analytics and
exploring additional scenarios (and relevant toxidromes) for mass-scale exposures to commercial
pharmaceuticals via ingestion.

This report is intended to provide an accurate record of workshop preparations, discussions, and
conclusions to serve as a resource for participants and others in the next phases of Lexicon
development.
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Al. Agenda
Toxic Chemical Syndrome Definitions and Nomenclature Workshop

Department of Homeland Security
1120 Vermont Ave., NW, Washington, DC;
Office of Health Affairs Conference Rooms 1,2 & 3

Tuesday, May 8, 2012

8:30 Arrival, Security, and Registration (please allow 15-30 minutes for security)

9:00 Welcome, Introductions, and Overview of Workshop

e Welcoming Remarks, Capt. Joselito Ignacio and Dr. James Polk, Department of
Homeland Security

o Welcoming Remarks, Dr. Pertti (Bert) J. Hakkinen, National Library of Medicine

o Workshop Logistics and Introductions, Dr. Andrew Maier, Workshop Facilitator,
Toxicology Excellence for Risk Assessment (TERA)

9:45 Session I: Presentations
o  Workshop Overview, Dr. Andrew Maier

10:00 BREAK

10:15 Session I: Presentations, continued
e Dr. Mark Kirk, University of Virginia [30 min, inc. questions]
e Jessica Cox, Chemical Security & Analysis Center [30 min, inc. questions]
e Questions and Discussion [15 min]

11:30 LUNCH

12:45 Session Il: Preparation for Breakout Groups
e Number of Syndromes [10 min]
e Syndrome Naming [20 min]
e Three Groups of Syndromes for Breakout Groups [40 min]
e Elements of Syndrome Definitions [35 min]
e Breakout Group Instructions [15 min]

2:45 BREAK
3:00 Session lll: Breakout Groups
4:30 ADJOURN DAY ONE
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Wednesday, May 9, 2012

8:30

9:00

9:15

10:30

10:45

11:30

12:45

2:30

2:45

3:30

4:00

4:15

4:30

Arrival and Security Clearance

Review Day One and Plan for Day Two
Session Ill - Breakout Groups, continued
BREAK

Session Ill - Breakout Groups, continued
LUNCH
Session IV - Breakout Group Reports/Workshop Consensus on Syndromes

BREAK

Session IV - Breakout Group Reports/Workshop Consensus on Syndromes, continued

Session V - Outstanding Issues and Recommendations for Data Needs and Future

Work
Workshop Evaluation
Closing Remarks

ADJOURN
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B1. Toxic Syndrome Crosswalk

Purpose and Structure of the Crosswalk

The Toxic Syndrome Crosswalk was developed by the Workshop Organizing Committee to serve as
resource for planning the workshop. It summarizes toxic syndrome classification approaches, including
key information on syndrome definitions, symptoms, and chemicals from a number of agencies and
publications. The purpose of developing the Crosswalk was to provide an overview of what is available
from selected sources (this is not intended to be an exhaustive compilation); allow for comparison
across agencies, prompt systematic thinking about syndromes; identify a finite number of syndromes
and/or treatments; and identify issues and questions to focus SME discussions at the workshop.

The Crosswalk provides a broad overview that illustrates the wide variety of names that are used by the
different agencies and publications. An examination of the information in the Crosswalk demonstrates
the need for development of a consistent nomenclature; there is significant variation in categorizing and
defining toxic chemicals and syndromes. The Workshop Organizing Committee reviewed the available
syndrome sets and identified a proposed list of toxic syndromes and definitions for the workshop to
consider. Note that biological and radiological agents and related syndromes are outside the scope of
the workshop.

The Crosswalk includes toxic syndrome definitions and descriptions from over 20 organizations/sources.
Color bands are used to indicate similarities in lexicon and classification across organizations. The
spreadsheet includes a separate tab for each organization that contains extracted information on
syndromes from the indicated reference/source. Within the Crosswalk tab, clicking on the
organization/author name will open the relevant tab with definitions and symptoms.

Key Observations

e Overall, there is relatively high degree of categorical consistency across organizations, with
varying degrees of granularity. Some organizations have fewer categories and some divide
into additional subcategories.

e The basis for organization of the syndrome categorization varies across organization, some
syndromes are based on symptoms, some are based on chemical substance, while others
are based on medical treatment/response.

e The nomenclature and number of syndromes identified by a particular agency or publication
appears to be based largely on purpose (e.g., chemical identification vs. medical response
selection).

e Syndrome naming conventions differ among the organizations, some are based on class of
chemicals (e.g., solvents or pesticides), while others’ names are based on symptoms (e.g.,
blister agents), and others on toxic end point (e.g., cholinergic). Many of the syndrome sets
do not have a consistent basis for their syndrome names.
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e There is some lack of internal consistency within organizations, with multiple syndrome
names used to describe the same symptom set.

Process to Populate the Crosswalk

The spreadsheet was populated by reviewing key sources identified by the National Library of Medicine

(NLM) and Department of Homeland Security (DHS) team, conducting a limited literature search of the

PubMed medical database, and reviewing content available from key government agencies. The

Crosswalk is intended to serve as a tool to facilitate discussion of toxic syndromes and their definitions,

but is not intended to represent a comprehensive database or analysis of all available data. The sources

included in the Crosswalk represent a range of approaches found.
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B1. Toxic Syndrome Crosswalk
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B2. Pre- and Post-Workshop Comments

Toxic Syndrome Workshop: Pre- and Post-Workshop Comments

Prior to the Workshop, participants were requested to submit initial comments and recommendations
for toxic syndromes. This appendix is a compilation of the comments received from 11 participants on
the pre-workshop materials and questions. Some respondents provided answers to each of the
questions, while others provided general comments or answers to selected questions. Several
participants provided additional comments post-workshop and these are captured here as well.

1. DHS: Jessica Cox; Mark Whitmire; Harry Salem

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions for
additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to be
encountered in hazardous materials or terrorist scenarios.

B. Availability of unique antidotes or treatments.

C. Current risk assessment indicates need to be aware of particular chemicals that the
syndromes can encompass.

D. Practical considerations, including manageable number for first responders and
receivers; less than 10 is suggested as a starting point for discussion.

The DHS Chemical Security Analysis Center (CSAC) has done quite a bit of research and led a fairly large
interagency effort on defining toxidromes for the Chemical Terrorism Risk Assessment Program. The
work started in 2008 and has continued to be refined up until now. For the 2012 Chemical Terrorism
Risk Assessment (CTRA) we determined that the best number of toxidromes for classification for the risk
assessment was 8 with 2 main toxidromes having subcategories. They are Pulmonary (Upper & Lower),
Opioids, Anticoagulants, Cholinergics (CWA & Pesticide), Hemolytic/Metabolic, Blood. This number was
chosen for ease of characterization as well as to make the data collection effort manageable yet
accurate enough for modeling the public health response. Although the goal was slightly different for
the CTRA toxidrome task the ground work should be directly applicable to this effort. These toxidromes
cover all 125 CTRA chemicals as well as many others that those chemicals are representative of. This
classification process has been well received to all that has been briefed. We have attached a DRAFT
paper as well as a couple of presentations for inclusion into the workshop for discussion/inclusion in the
final toxidrome lexicon.

A. What are those chemicals? Terrorist chemical production is important considering the level of
terrorist resources, sophistication, capability, determination, and financing. For example,
dimethyl mercury isn’t common but there are many synthesis routes and it is a very toxic, easily
aerosolized liquid. In all reality a good set of toxidromes should cover not just the most
common and warfare agents (whatever they may be) but instead should encompass the
majority of all toxicants by defining a few representative compounds.
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B. Don’t think this is an important limiting factor; there are many more unique antidotes and
treatments than possible Toxidromes.

C. The consideration is a little bit circular. Unless the assessments are very narrow, they are not
likely considering or identifying chemicals important for this effort. The toxidromes should be
generated without high risk chemicals in mind that may bias the definitions, yet should indeed
ultimately cover those chemicals of interest.

D. Limited to acute effects, there are not likely more than 10 Toxidromes, as we found in our
discussions and research, unless there is a distinction other than signs and symptoms. For
example, time to onset, mode of action, countermeasure effectiveness, etc. 10 howeveris a
nice number for training ease and understanding for first responders. More than that may be
overwhelming and less than that may not categorize them well enough to be treated accurately.

Question 2. Naming of Syndromes - What factors should be considered in naming the syndromes?
The Workshop Organizing Committee suggests the following as a starting point for the workshop
discussions:

Will the name be readily understood by intended users?
Could the name be easily misunderstood?

Should the name describe the syndrome or the treatment?
Other factors?

SO0 ®>

First of all we are really naming Toxidromes not syndromes as more than just signs and symptoms (S&S)
will ultimately go into naming/categorizing the chemicals. As for the names themselves this proves to
be more difficult than one would imagine. Our effort struggled with this concept and are still not
completely happy with the names our toxidromes ended up with, but compromises were made and
ultimately their group of experts decided on these: Pulmonary (Upper & Lower), Opioids,
Anticoagulants, Cholinergics (CWA & Pesticide), Hemolytic/Metabolic, Blood. All three of the factors
listed above were considered and ultimately A & C ended up being our major driver. We tried to name
them something that would give an indication of the mechanism of toxicity as well as an idea of what
the initial lines of treatment may be.

Question 3. Syndrome Definitions or Descriptions - What factors or components should be
considered in defining or describing the syndromes? The Workshop Organizing Committee suggests
the following as a starting point for the workshop discussions:

A. Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)

moow
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F. Chemical examples and their uses (e.g., chlorpyrifos pesticide)
G. Common treatment protocol(s) (e.g., specific antidote)

This too posed to be much larger of an effort than what it would seem at first glance. In general, there
should be medical endpoints corresponding to gradually increasing severity of exposure and convenient
triage criteria, and based on epidemiological studies if at all possible. All the factors listed above should
be considered for a full definition/description as none of them alone is adequate for identifying and
segregating chemicals for medical mitigation after a chemical mass casualty event. If they did then we
wouldn’t be doing this effort as we would just categorize them by Chemical Class, Mechanism, Toxicity,
Target Organ, Route of Exposure, Physical Properties, Human Health Effects, etc. But we all know that
these typical categorizations do not get us to the point where we need to be in order to be successful in
mitigating the effect of a mass casualty event. Thus we need to define the toxidromes including all of
these factors focus on the characteristics that make each toxidrome unique. Trying to come up with a
short concise easily remembered/trainable definition poses the much larger challenge. Which of these
factors gets dropped and which ones stay for the short definition? When we all know that this will be
the less accurate definition yet it will be the one that is remembered and used by the first responders
and other users. This is another area where the CTRA effort needed more time, but what we ended up
with was something like this for our short definitions:

Anticoagulant Toxidrome- Inhibits vitamin K dependent synthesis of biologically active forms of the
calcium-dependent clotting factors.

Toxidrome Toxicant Examples Medical Mitigation
Bleeding. For example, Brodificoum Vitamin K
hematomas after minor Diphacinone Activated charcoal by
trauma, nosebleeds, Gl Bromodialone mouth or NG tube if
bleeding, hematuria, and patient is

intracranial hemorrage. unconscious
Elevated PT and INR

(International Normalized

Ratio)

The full definition/explanation can be found in the draft paper which is attached.

Question 4. Proposed List of Syndromes - Would you agree that these are the appropriate
categories for a group of syndromes? Are there additional syndromes or different syndromes that
you would recommend for consideration? If so, please provide a name, definition, list of symptoms
and chemicals for your recommended syndrome(s).
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For consideration please find attached a draft Toxidrome paper and a couple of presentation from the
CTRA effort providing the list of toxidromes we ultimately agreed to for our program and bit of our
reasoning for going down this path. Each definition includes signs and symptoms as well as lists what
CTRA chemicals are categorized in each. Just a few other comments worthy of mention:

e Irritant Gas, Chemical Burn, and Acute Solvent Exposure syndrome all share one symptom,
“mucous membrane irritation” or “eye, nose, and throat irritation”. At low to moderate
doses the signs and symptoms may be similar; or different depending upon what “irritation”
means. The signs and symptoms of an Acute Solvent Exposure likely only occur after a large
exposure, but solvents (assuming a small dose) are also listed as chemical burn agents.
Solvents are not necessarily toxic or irritating except to sensitive individuals, so they may
not be chemical burn agents. Acute Solvent Exposure may conceivably be eliminated as a
Toxidrome.

e Medical journals have gone to the trouble of distinguishing between muscarinic and
nicotinic cholinergic compounds. Aside from that (It may not be a consideration for the
committee’s purposes), the cholinergic compounds have different modes of action, either
inhibitory or competitive, and different agents may target different organs.

e Anticholinergic agents may also be considered. BZ is a riot control agent in that category; it
may cause stupor, confusion, and hallucinations. It works very differently, but its signs and
symptoms are not very different from opioids fentanyl, carfentanil, and diacetylmorphine.

Question 5. Other Issues and Comments - What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any
questions about these materials, including the outcomes, process, or agenda?

Attached “Chemical Warfare Agents: Chemistry, Pharmacology, Toxicology, and Therapeutics”, Chapter
24 “Emergency Medical Response to Chemical Terrorist Attack” as well as our Draft Toxidrome Paper
and presentations from the CTRA effort.

We at the CSAC are very excited that this effort is moving forward and offer whatever support is
necessary to see this effort through to gain agency wide acceptance. We have been working with Dr.
Mark Kirk for quite a few years and share his passion on this topic and truly feel that this way of thinking
is a huge step forward for increasing the ability to respond effectively in situations of mass casualty.
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2. Duane Caneva

General Comments:

e  On CHEMM, CHEMMIST is a clever acronym, but could it lead to confusion during response where
chemists are prominent? Is it too close to actual plain language that will be used during response
activities?

e Need to include discussion on evolution of tools to Web 2.0 and 3.0--interactive, 2 way
communication for data collection and analysis, and development of algorithms to provide analysis
on data as it comes in. E.g., what symptoms are being reported, what treatments are being seen,
what are the results, how are they assimilated and reported out, and how valid are they?

Question 3. Syndrome Definitions or Descriptions - What factors or components should be
considered in defining or describing the syndromes? The Workshop Organizing Committee suggests
the following as a starting point for the workshop discussions:

A. Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)
Chemical examples and their uses (e.g., chlorpyrifos pesticide)

Common treatment protocol(s) (e.g., specific antidote)

6 mmMOO®

Syndrome definitions and descriptions should also include PPE precaution requirements and exposure
risks to responders, and ways to report and exchange reporting information with authorities (eg, poison
control centers, local public health officials, or emergency services/ law enforcement).

In general. Name should describe syndrome.

Question 5. Other Issues and Comments - What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any
questions about these materials, including the outcomes, process, or agenda?

Additional topics should include

1. cross contamination risks, especially for agents requiring formal decon, with info on the risk of
inadequate decon occurring in patients' (eg intertriginous folds, hair, wounds, etc) that can pose a risk
for cross contamination.

2. Reporting mechanisms for syndrome characteristics, response to treatment, to whom reports go,
route, and expected information (eg, treatment, efficacy, duration, ancillary care or combo treatment
(like ventilation with anesthesia gases or sedation with propofol, etomidate, ketamine, benzos, etc).
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Again, there needs to be 2 way communication (or a controlled wiki collaboration approach to gather
"experimental data" during the response and make sense of it.
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3. James Hobson

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions for
additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to be
encountered in hazardous materials or terrorist scenarios.

B. Availability of unique antidotes or treatments.

C. Current risk assessment indicates need to be aware of particular chemicals that the
syndromes can encompass.

D. Practical considerations, including manageable number for first responders and
receivers; less than 10 is suggested as a starting point for discussion.

10 or less syndromes would be most effective , but the current list by Dr. Kirk is not complete. Question:
| assume that we are talking in general about acute toxicants?

Question 2. Naming of Syndromes - What factors should be considered in naming the syndromes?
The Workshop Organizing Committee suggests the following as a starting point for the workshop
discussions:

Will the name be readily understood by intended users?
Could the name be easily misunderstood?

Should the name describe the syndrome or the treatment?
Other factors?

oSN w>»

| believe that the names of syndromes could be a mix of chemicals (e.g., Metal or Metal Compounds) or
descriptions of symptoms (Delayed Effects). | do not believe that the syndrome should consist of the
treatment. | do not believe that the set of syndromes established by the work shop need to be
consistent in the way they are defined.

Question 3. Syndrome Definitions or Descriptions - What factors or components should be
considered in defining or describing the syndromes? The Workshop Organizing Committee suggests
the following as a starting point for the workshop discussions:

A. Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)
Chemical examples and their uses (e.g., chlorpyrifos pesticide)

Common treatment protocol(s) (e.g., specific antidote)

6 m"moOO0O®
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| prefer the chemical classes as the syndrome definition. | like Dr. Kirk’s pattern of the syndrome then
signs and symptoms, and then the example chemicals (see proposed syndrome listed in item 4 below).

G: | would suggest that we not try to tell the first responders and first receivers how to treat a
syndrome. They should know that from other sources.

Suggestion: For symptoms of anticholinergic compounds use the specific words salivation (not
drooling), lacrimation (not tearing), urination, defecation, G.I,. tract and emesis, consistent with the
anachronym “SLUDGE”. This makes the recognition and memory of the anachronym more powerful.

Other syndromes that might be used could include: “Delayed effects” (a.g., long-acting anticoagulant
rodenticides or meta effects on organs like the Gl tract, liver and kidney) and Biotoxins (eg., Ricin,
saxitoxin strychnine, nicotine, rotenone, or digitalis).

Question 4. Proposed List of Syndromes - Would you agree that these are the appropriate
categories for a group of syndromes? Are there additional syndromes or different syndromes that
you would recommend for consideration? If so, please provide a name, definition, list of symptoms
and chemicals for your recommended syndrome(s).

PROPOSED SYNDROME:
Acute Toxicity of Metals and Metal compounds:

Symptoms: Including, but not limited to: nausea, vomiting, diarrhea, abdominal pain and
difficulty breathing

Example Compounds: Antimony; arsenic; barium salts; cadmium compounds; copper
compounds; mercuric compounds; thallium compounds, inorganic tin compounds; vanadium;
and zinc compounds.

References:
Hazardous Substances Data Base (HSDB)

Klaassen, C.D. (Ed.) 2001. Casarett and Doull’s Toxicology: The Basic Science of Poisons 6"
Edition. McGraw-Hill, New York, 1236 pages.

Life Extension Http://www.lef.org/protocols/prtcl-156a.Shtml#symp

Nordberg, G.F., B.K. Fowler, M. Nordberg and L.T. Friberg. 2007. Handbook on the Toxicology of
Metals 3" Edition. Elsevier, New York

Polanish, R.P.(Ed.) 2012. Sittig’s Handbook of Toxic and Hazardous Chemicals and Carcinogens,
6™ Edition. William-Andrew, New York.

Report of the Toxic Chemical Syndrome Definitions and Nomenclature Workshop, May 2012 Page 48


http://www.lef.org/protocols/prtcl-156a.Shtml#symp

Question 5. Other Issues and Comments - What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any
questions about these materials, including the outcomes, process, or agenda?

No comments
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4. Andrei Komarov

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions for

additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to be
encountered in hazardous materials or terrorist scenarios.

B. Availability of unique antidotes or treatments.

C. Current risk assessment indicates need to be aware of particular chemicals that the
syndromes can encompass.

D. Practical considerations, including manageable number for first responders and
receivers; less than 10 is suggested as a starting point for discussion.

| agree. No suggestions.

Question 2. Naming of Syndromes - What factors should be considered in naming the syndromes?
The Workshop Organizing Committee suggests the following as a starting point for the workshop

discussions:

Onw>»

Will the name be readily understood by intended users?
Could the name be easily misunderstood?

Should the name describe the syndrome or the treatment?
Other factors?

The name of the syndrome should also reflect the segment of the population to which it applies. For
example, pediatric cholinergic storm has significantly different clinical signs and symptoms than in adults

(see below).

Question 3. Syndrome Definitions or Descriptions - What factors or components should be
considered in defining or describing the syndromes? The Workshop Organizing Committee suggests
the following as a starting point for the workshop discussions:

A.

6O mMmMOoOOW®

Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)
Chemical examples and their uses (e.g., chlorpyrifos pesticide)

Common treatment protocol(s) (e.g., specific antidote)

F. Presentation of the particular syndrome in a specific population segment.
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For example, see pediatric cholinergic storm below.

Question 4. Proposed List of Syndromes- Would you agree that these are the appropriate
categories for a group of syndromes? Are there additional syndromes or different syndromes that you

would recommend for consideration? If so, please provide a name, definition, list of symptoms and

chemicals for your recommended syndrome(s).

Yes, | agree and would recommend additional syndromes in Table below.

Syndrome

Signs and Symptoms

Examples

Cholinergic storm (pediatric)

Hypotonia and muscle weakness,
stupor and coma, seizures even
in the absence of tearing,
pinpoint pupils and fasiculation

Organophosphate and
carbamate insecticides, nerve
agents

Toxic smoke “knock-down”

Hypotension, soot in the nose or
mouth and/or an altered level of
consciousness

Cyanide and carbon monoxide in
a smoke from fire

Anticoagulants

Bleeding, hematomas,
nosebleeds, gastrointestinal
bleeding, hematuria, intracranial
hemorrage

Brodificoum, diphacinone,
bromodialone

Convulsants

Convulsions, muscle rigidity

Picrotoxin, hydrazine,
strychnine, TETS, GABA
antagonists

Opioids

Hypotension, bradycardia,
hypothermia, hyporeflexia,
lethargy or coma, miosis, slow
and shallow breathing, nausea
and vomiting

Fentanyl, carfentanil

Question 5. Other Issues and Comments- What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any
questions about these materials, including the outcomes, process, or agenda?

| could recommend the following additional materials, which were used in my search for additional

syndromes proposed above:

Pediatric cholinergic storm:
Hilmas E, Hilmas CJ Medical Management of chemical toxicity in pediatrics. In: Handbook of
Toxicology of Chemical Warfare Agents (Gupta RC, ed.) Acad. Press, 2009.

Toxic smoke:
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Smoke. Cyanide and carbon monoxide: the toxic twins of smoke inhalation. CPTC, volume 2,
March 2009.

Alarie Y. Toxicity of fire smoke. Crit Rev Toxicol. 32(4):259-89 (2002).

Jones J, McMullen MJ, Dougherty J. Toxic smoke inhalation: cyanide poisoning in fire victims.
Am J Emerg Med. 5(4):317-21 (1987).

Anticoagulants, convulsants, opioids:

Whitmire M, Cox J, Salem H. Chemical Segregation by Toxidrome for the Chemical Terrorism
Risk Assessment. OnSite Annual Meeting Baltimore MD 2011.

http://www.noblis.org/NewsPublications/News/NewsReleases/Documents/toxidromeSegregati
on.pdf
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5. James Madsen

| come from a teaching as well as a clinical background; hence my emphasis on easy-to-remember

acronyms.

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions
for additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to be
encountered in hazardous materials or terrorist scenarios.

B. Availability of unique antidotes or treatments.

C. Current risk assessment indicates need to be aware of particular chemicals that the
syndromes can encompass.

D. Practical considerations, including manageable number for first responders and receivers;
less than 10 is suggested as a starting point for discussion.

First of all, | have a strong preference for the use of the term toxidrome rather than toxic syndrome or a

related phrase. Toxidrome is an accepted term, and it can be defined for and learned by first

responders.

A.

| agree that in principle we can focus on HazMat or terrorist scenarios. But for only a little extra
effort we could also include the ethanol/sedative-hypnotic toxidrome, the toxidrome of
withdrawal from ethanol or sedative/hypnotics, and the opioid-withdrawal toxidrome. All of
these are commonly seen by first responders, not particularly in HazMat or terrorist scenarios,
but in their daily work.

| understand the rationale here: If there’s no effective antidote or treatment, why bother
burdening a first responder with a toxidrome for which he or she can do little beyond supportive
care? However, | think that the very ability to distinguish between conditions with specific
treatment and conditions amenable only to supportive care is still a useful ability.

| agree with Lewis Nelson on this one. It would be nice to provide examples of representative
chemicals for each toxidrome. However, this criterion can be confusing, especially when a given
chemical can fit into more than one toxidrome. It’s not that this criterion is counterproductive;
it’s just that our choice of toxidromes should focus on easily definable constellations of signs
and symptoms that relatively specifically point one toward a specific kind of body damage (not
necessarily a specific chemical) and thus a reasonable course of management. As an example, |
frequently lecture on pulmonary agents, and | stress to my students that it's more important to
identify the type or types of damage (central-compartment [“upper airways”], peripheral
compartment [“lower airways”], or both) than a specific chemical, since a given chemical can
cause one or both types of clinical presentation depending upon circumstances.
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D. In most of my ruminations, | come up with ten or fewer toxidromes. | think that up to a dozen
or so would be manageable as long as they can be grouped together or remembered by means
of a mnemonic device such as an acronym.

Question 2. Naming of Syndromes- Please suggest appropriate factors that should be considered in
naming the syndromes.

Will the name be readily understood by intended users?
Could the name be easily misunderstood?

Should the name describe the syndrome or the treatment?
Other factors?

S0 w»

A. |strongly agree that the intended users should be able to learn and recall the toxidrome names
easily and that the names should not trigger ambiguity in their minds. This is one of several
reasons behind my objection to the proposed “hematologic/metabolic” and “blood”
toxidromes, which unfortunately mean different things to different potential users.

B. See A. “Hematologic/metabolic” and “blood” can be and are easily misunderstood.

C. The name should definitely describe the syndrome rather than the treatment. Use of the
toxidrome should lead to clinically sound treatment, but the toxidrome should be built around
and named for the clinical presentation of the casualty. The signs and symptoms have primacy
as the most reliable data available to the first responder, and toxidromes should accordingly be
built around, and named for, the constellation of signs and symptoms that the provider
encounters.

D. In my experience, users remember a series of names more easily when they are able to be
grouped into an acronym or similar mnemonic device. If an acronym is to be used (as |
recommend), the toxidrome names will need to be chosen with care so that they can fit into an

easily recalled acronym.

Question 3. Syndrome Definitions or Descriptions - Please suggest appropriate factors or
components that should be used in describing a syndrome.

Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)
Chemical examples and their uses (e.g., chlorpyrifos pesticide)

Common treatment protocol(s) (e.g., specific antidote)

6O mMmmoO® P

Routes of exposure are critical to understand the overall picture of poisoning, but a first responder
without a lot of experience or education or both may be hard put to determine which route or routes
apply to a given casualty. The primary data available to a first responder are the signs and symptoms of
the patient. Possible routes of exposure should be addressed in the secondary assessment (I have an
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acronym, ASBESTOS, that leads one systematically through the secondary assessment) but should not

form the foundation of a toxidrome.

A. Organ systems affected are important conceptually, but in terms of practical considerations for
first responders, they are important only insofar as they reflect an easily identifiable clinical
presentation.

B. I strongly believe that clinical presentation is the heart of the matter when discussing
toxidromes. In my mind, a toxidrome is a constellation of signs and symptoms that relatively
specifically lead one to consider a given class of agents amenable to an available course of
management. The primary data with which a first responder deals are a) history, when
available, and b) clinical presentation. Each one has its limitations—history may be inaccurate,
incomplete, or misleading, and not all elements of a toxidrome may be present (or elements of
more than one toxidrome may be in evidence)—but the most reliable data available to a first
responder are the clinical signs and symptoms. | think that trying to build a toxidrome around
other criteria (for example, chemical class by itself) is fraught with danger.

C. Progression of signs and symptoms is certainly important but in most cases is difficult to
incorporate into toxidromes except in a general way (e.g., delayed-onset shortness of breath for
damage to the small airways and alveoli, and the difference in latent periods between the
mustards and Lewisite). It can quickly clutter and complicate a set of toxidromes. It can and
should be used as appropriate but should not become a major focus of the effort.

D. Although I absolutely love studying underlying pathology and mechanisms of action, these
issues are not immediately available as data points to a first responder and should definitely
take a back seat to clinical presentation (C). Education regarding the underlying
pathophysiology involved can definitely help a first responder and especially a fixed-facility
clinician in using a toxidrome but should not in my opinion be the organizing feature of the
toxidrome. This is another reason that | am not fond of the proposed “hematologic/metabolic”

or “blood” categories.

E. See 1.C. Representative chemicals are useful but should not be the nidus around which a
toxidrome is built. The object of defining and using a toxidrome is not to identify a specific
chemical but rather to guide initial medical management!

F. Treatment protocols are a natural progression from toxidromes, and recognition of a given
toxidrome should ideally lead to a reasonable course of management, whether that is
supportive care alone or supportive care plus specific antidotes. However, see C.: Toxidromes
should be built around clinical presentation rather than primarily around treatment. The initial
data available to first responders are signs and symptoms.

Question 4. Proposed List of Syndromes - Would you agree that these are the appropriate
categories for a group of syndromes? Are there additional syndromes or different syndromes that
you would recommend for consideration? If so, please provide a name, definition, list of symptoms
and chemicals for your recommended syndrome(s).

A. Existing proposed syndromes
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1. Syndromes proposed in chart
Irritant gas syndrome: This category treats the respiratory tract as if it were a single
organ system. In truth, the respiratory tract can be physiologically divided into two
sub-organ systems—a) the central compartment, or conducting airways, or large
airways; and b) the peripheral compartment, or gas-exchange region, or small
airways and alveoli—each with its distinctive toxidrome.

Chemical burns: This category has several shortcomings. If it describes a clinically
observable presentation, that presentation is self-evident and does not need a
toxidrome. If it describes a class of agents, it’s unsuitable because the clinical
presentation may vary (from acid burns to alkali burns to long-latent-period
vesicants such as sulfur mustard nitrogen mustards to Lewisite [with a short latent
period] to phosgene [which is technically an urticant] and from mild allergic or
irritant contact dermatitis and photocontact dermatitis to burns from magnesium
to burns from white phosphorus). | suggest eliminating this category.

Organophosphate insecticide poisoning (cholinergic storm): | actually prefer “cholinergic
crisis” but have no objection to “cholinergic storm,” although the latter is not quite
so well-known and may trigger questions in the minds of some users. | think that
“organophosphate insecticide poisoning” should not be used, because the primary
data available to a first responder is not necessarily the chemical class used but
rather the clinical presentation of the patient. If the chemical class is known, the
management is suggested without the need for a toxidrome. In my opinion,
toxidromes should be built around, and named for, clinical presentations rather
than classes of chemicals. Although there are a few important differences in the
management of cholinergic agonists [e.g., nicotine], carbamate anticholinesterases,
organophosphorus-ester pesticides, and nerve agents, the signs and symptoms are
relatively consistent across the various groups; and | therefore advocate that this
toxidrome not be further subdivided into, for example, cholinergic CWAs and
cholinergic pesticides.

Acute solvent exposure: This veers off into classification by agent category rather than
classification by clinical presentation. | submit that the clinical presentation of
patients with acute solvent exposure overlaps so much with that of simple
asphyxiants, chemical asphyxiants, and other chemicals that the signs and
symptoms are not specific enough to warrant inclusion as a separate toxidrome.

“Knock-down” or metabolic poisoning: This, too, smacks of classification by chemical
compound, or mechanism of action, or both, rather than by signs and symptoms.
Again, if the identity of the agent class is known, a toxidrome is not necessary. A
toxidrome is a way to recognize clusters of signs and symptoms that would lead to
the putative identification of a chemical class and therefore guide therapy. A wide
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variety of chemicals, including cyanides and nerve agents as well as hydrogen
sulfide, can lead to sudden collapse, and | assert that the signs and symptoms
associated with this category are not specific enough to lead one to a diagnosis of
say, cyanide or hydrogen sulfide unless one wants to get into odors, which are
subjective and unreliable. This category also has the problem of ambiguity; “knock-
down” connotes specifically hydrogen-sulfide poisoning to some, and “metabolic”
connotes to some people any chemical with systemic effects (on the body as a
whole). | advise that this putative toxidrome be eliminated.

Behavioral response to the fear of chemical exposure (the “fear factor”): The
description of the signs and symptoms of this category reflects sympathetic excess,
which can also occur from exposure to certain chemicals. | therefore propose
simply relabeling this category “sympathomimetic.”

2. Other syndromes proposed by participants
Much incredibly inventive and creative thinking and a great deal of work have gone into
alternative proposals by other workshop participants, and | am in no way trying to
denigrate those efforts. However, | question a few of the proposed toxidromes:

Blood: This category appears to address a class of chemical rather than a clinical
presentation. Since “blood” agents have been used to refer to a) chemicals such as
carbon monoxide whose mechanism of action is primarily (although not
exclusively) in the blood, b) cyanides (which are only carried in the blood and do
not specifically target the blood), and c) any chemical that admits of systemic
distribution in the blood, this term is ambiguous as well as being widely
understood. If its main purpose is to be a place holder for the cyanides, it could be
renamed “cyanides,” but even then, since cyanide has multiple effects in the body,
including effects on metabolism, the compound could logically go under
“hematologic/metabolic” as well. Moreover, the signs and symptoms of cyanide
poisoning are not specific; in fact, cyanide poisoning can easily be mistaken for
anticholinesterase poisoning. | argue for dropping this category.

Anticoagulants: This is another classification by mechanism of action rather than by clinical
presentation. Petechiae, purpura, and frank bleeding are relatively obvious and do
not require a separate toxidrome. The other clinical indicators of anticoagulant
poisoning are, | submit, not specific enough to be of use to a first responder. | am
in favor of not including this as a separate toxidrome.

Convulsants: This toxidrome has the virtue of focusing on an observable activity,
convulsions. However, it also has shades of suggesting a category of agents and
connotes a common mechanism of action. However, even the descriptions of the
agents in the CTRA version of this category show that the mechanisms of action of
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say, strychnine and picrotoxin differ. The clinical sign of convulsions a) is not
always seen when seizures are present (e.g., nerve-agent paralyzed patients can
continue to seize without exhibiting any convulsions), b) does not always lead to
the same treatment (although benzodiazepines are usually the first choice for
toxicant-induced seizures, well-known examples of compounds refractory to
benzodiazepines including hydrazine and its chemical cousins, which require
pyridoxine rather than benzodiazepines), and c) is, when present, obvious enough
not to require its own toxidrome. | vote for not including this category in the final
list of toxidromes.

Metals: This is also a problematic category. The clinical presentation of heavy-metal
poisoning is not uniform and often varies (most notably, in the case of mercury and
mercury compounds) by the chemical formulation of the agent and the route or
routes of exposure. | submit that the clinical presentation of heavy-metal
poisoning is not sufficiently specific to justify its being listed as a separate
toxidrome.

Hallucinogenic: Again, if this is meant to describe a class of compounds, it’s focusing on
something other than clinical sighs and symptoms. And if it is meant to focus on
the clinical effect of hallucinations, there are three major kinds of toxicant-induced
hallucinations: a) anticholinergic, b) psychedelic, and c) dissociative. The three
kinds are sufficiently distinct to justify inclusion as three related toxidromes.

B. My own thoughts:

A list of fewer than a dozen toxidromes of general clinical relevance (not just relevance to
HazMat and chemical-terrorism scenarios) might be similar to this:

Ethanol/sedative-hypnotic [E]

Ethanol/sedative-hypnotic withdrawal [E,,, or just w if immediately following E]
Opioid [O]

Opioid withdrawal [0, or just w if immediately following E]

Airways, large [A,, or just Al]

Airways, small [A,, or just As]

Cholinergic [C]

Anticholinergic [A]

Sympathomimetic (to include behavioral) [S]

With a little rearrangement, this produces an easy-to-remember acronym:
SEw A COw, Al-As! (I envision Alice in Wonderland sewing a picture of a cow.) [9 toxidromes]

If one added three hallucinatory toxidromes, they could be
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Hallucinatory, anticholinergic [H,, or just A if immediately following H]
Hallucinatory, psychedelic [Hp, or just P if immediately following H]
Hallucinatory, dissociative [Hp, or just D if immediately following H]

If we want to focus just on the HazMat or chemical-terrorism possibilities, the withdrawal
syndromes, and perhaps the ethanol/sedative-hypnotic toxidrome, but not the opioid
toxidrome (think of the Moscow theater siege of 2002) might drop out, to leave

Sympathomimetic (to include behavioral) [S]

Opioid [O]

Airways, large [A,, or just Al]

Airways, small [A,, or just As]

Cholinergic [C]

Hallucinatory, anticholinergic [H,, or just A if immediately following H]
Hallucinatory, psychedelic [Hp, or just P if immediately following H]
Hallucinatory, dissociative [Hp, or just D if immediately following H]

Or
Al-As, SO CHppp! (Poor Alice has skin problems.) [8 toxidromes]

These are just examples; there must be scores of ways to arrange and rearrange these so that
they’re easy to remember. (I’'m often called “The Mnemonic Plague,” with, as you can see, good
reason.)

If you wanted everything, you could go with

Al-As’S CHppp! Ow! Ew! [Alice is chapped! Ow! Ew!] (Alice’s skin problems are both painful
and also disgusting.) [11 toxidromes]

Note that we still have fewer than a dozen toxidromes, and they’re organized in such a way as
to be susceptible to easy recall. If some creative individual wants to come up with another
toxidrome beginning with I, we could have

Al-As IS CHppp! Ow! Ew! [Alice is chapped! Ow! Ew!] (Alice’s skin problems are both painful
and also disgusting.) [12 toxidromes]

There are other toxidromes, such as the serotonin toxidrome (or serotonin toxicity), but they are
probably less relevant here.

Most of these can be described either by consultation with a standard toxicology text such as
Goldfrank’s or by consulting the excellent descriptions already submitted by workshop participants. |
would, however, caution against becoming too detailed (as in the CTRA document); shorter is better for
a first responder, although more complete descriptions would not be inappropriate for a fixed-facility
clinician. For the new toxidromes, brief, simple descriptions could be similar to the following:
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Airways, large [A,, or just Al]:
Early-onset noise (coughing, sneezing, hoarseness, inspiratory stridor, wheezing) or
laryngospasm
[Examples: mineral or organic acids and bases, aldehydes, sulfur mustard, smoke particles]

Airways, small [A,, or just As]:
Delayed-onset shortness of breath or chest tightness
[Examples: phosgene, perfluoroisobutylene, oxides of nitrogen, carbon tetrachloride]

Hallucinatory, anticholinergic [H,, or just A if immediately following H]:
Concrete, easily describable visual or auditory hallucinations, often with a paranoid
component; Lilliputian hallucinations (decreasing in size over time);
“Blind as a bat, dry as a bone, hot as a hare [or hell, or Hades], red as a beet, mad as a
hatter, tacky [tachycardic] as a leisure suit”

Hallucinatory, psychedelic [H;, or just P if immediately following H]:
Abstract, geometric, colorful, and often ineffable (difficult-to-describe) hallucinations,
sometimes with synesthesia (sensory cross-over)
[Examples: LSD, mescaline, psilocybin]

Hallucinatory, dissociative [Hp, or just D if immediately following H]:
Hallucinations sometimes with an out-of-body component
[Examples: ketamine, PCP]

Another point to be made is that two or more toxidromes may co-exist, either because of the use of
more than one agent or because more than one type of damage is occurring. The CTRA document
illustrates this with the pulmonary agents, which in low to moderate doses may or may not exhibit a
preference for one compartment (sulfur mustard, acids, bases, aldehydes, and smokes are typically Al
agents; phosgene, carbon tetrachloride, and oxides of nitrogen are typically As agents; and chlorine and
chloramines have pretty much equal effects on both compartments) but which in high doses (Ct
products) always affect both compartments.

Yet another point is that seldom will all of the elements of a toxidrome be present; forms frustes are the
rule rather than the exception. However, enough elements are often present to allow probable
assignment to one or more toxidromes. Again, the goal is not to identify a specific compound but to
identify the constellation of signs and symptoms that imply a particular kind of tissue and organ damage
amenable to a particular management strategy.

A final point is that no toxidrome can substitute for clinical experience and judgment; we have probably
all seen inexperienced providers take the right data and put them together in ways that don’t make
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clinical sense. Subject-matter expertise (from poison control centers or toxicologists) should be

obtained as needed.

Question 5. Other Issues and Comments - What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any

questions about these materials, including the outcomes, process, or agenda?

My most important recommendation is the division of the pulmonary toxidrome into two separate

subtoxidromes. Even if not a single one of my recommendations gets implemented, it’s still been fun

thinking about this issue and constructing something for at least my own edification and enjoyment!

Post-Workshop Comment

One Preliminary Attempt at Grouping Toxidromes Algorithmically (Dr. Madsen)

Is there evidence of burns, irritation, or corrosion involving the skin, Gl tract, or airways?

If so, consider especially the following:
Topical irritant/corrosive toxidrome
Oral irritant/corrosive toxidrome
Inhalational irritant/corrosive toxidrome
Large airways (Al)
Small airways (As)

Is the predominant presentation collapse with convulsions?
If so, consider especially the following:
Cholinergic toxidrome
Cellular asphyxia/cyanide-like/knockdown toxidrome
Convulsant toxidrome

Is the predominant sign depression of respirations without convulsions?
If so, consider especially the following:
Opioid toxidrome
Acute exposure to solvents, anesthetics, or sedatives (SAS) toxidrome

Is the predominant presentation agitation or hallucinations?
If so, consider especially the following:
Stress-response/sympathomimetic toxidrome
Anticholinergic toxidrome

Is the predominant presentation delayed-onset bleeding?

If so, consider especially the following:
Anticoagulant toxidrome
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6. Jeanne Marin

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions
for additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to
be encountered in hazardous materials or terrorist scenarios.
B. Availability of unique antidotes or treatments.
C. Current risk assessment indicates need to be aware of particular chemicals that
the syndromes can encompass.
D. Practical considerations, including manageable number for first responders and
receivers; less than 10 is suggested as a starting point for discussion.
A. most common chemicals &/or most debilitating — where no known treatments exist? 2>
supportive care?
B. Why does availability of antidotes or treatments need to be “unique”? Rephrase: if available
include unique treatments and antidotes along with more generic treatments and antidotes as
appropriate.
C. Include awareness of particular chemicals that syndromes can encompass = CSAC includes
toxicant examples; CSAC includes as a third column, Medical Mitigation. Toxidrome column lists
S&S in anatomical order.

Question 2. Naming of Syndromes - What factors should be considered in naming the syndromes?
The Workshop Organizing Committee suggests the following as a starting point for the workshop
discussions:

A. Will the name be readily understood by intended users?
B. Could the name be easily misunderstood?
C. Should the name describe the syndrome or the treatment?
D. Other factors?
Toxidromes should be named consistently with the most generic property used first. Secondary
breakouts of names can be used (as the 1* group did with irritant- corrosive. Can be then broken out to
anatomical route categories as:
1st column:
e jrritant-corrosive toxidrome [causal property of agent]: [anatomical route] =2
O [topical=>dermal/eyes];
0 Inhalation>
= [respiratory — mucosa of nose, mouth, pharynx, etc]
= [upper pulmonary]
= [lower pulmonary]
= [systemic pulmonary]
O Ingestion/Oral, GI
2" column — Symptoms
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3" column - Medical Mitigation
4™ column — examples of agents

Question 3. Syndrome Definitions or Descriptions - Please suggest appropriate factors or
components that should be used in describing a syndrome.

Clinically relevant routes of exposure (e.g., ingestion)

Organ systems generally affected (e.g., gastrointestinal)

Signs and Symptoms (e.g., abdominal pain, vomiting)

Progression of signs and symptoms (i.e., what happens over time)

Underlying pathology , biological process, or mode of action (e.g., hemolysis)
Chemical examples and their uses (e.g., chlorpyrifos pesticide)

Common treatment protocol(s) (e.g., specific antidote)
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A. Where appropriate break out immediate and delayed symptoms [example Kirk, 2007:
CAUTION: may have a delayed presentation.]

B. Where appropriate, break out symptoms column &/or medical mitigation column, for special
populations if different from generic population.

C. Special properties which uniquely identify the agent — e.g. “smell of newly mown hay” for
phosgene. If the smell is noted, and emergency responders recognize that they are dealing with
phosgene, protective measures can be taken to avoid further inadvertent exposure. Someone
commented that only half of the population could recognize the smell, but that recognition
could avoid further exposure to agent.

D. Indicate severity of exposure if that makes a difference to chemical injury types.

Question 4. Proposed List of Syndromes - Would you agree that these are the appropriate
categories for a group of syndromes? Are there additional syndromes or different syndromes that
you would recommend for consideration? If so, please provide a name, definition, list of symptoms
and chemicals for your recommended syndrome(s).

See item 2 above - anatomical locations dermal, respiratory, upper pulmonary, lower pulmonary, and
systemic pulmonary as subsets of irritant corrosives as above (and as suggested by Group 1 on
5/9/2012).

Question 5. Other Issues and Comments - What additional topics or issues should be discussed at
the workshop? Are there additional materials you recommend for the workshop? Do you have any
questions about these materials, including the outcomes, process, or agenda?

General toxidrome presentation issues:
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e |liked the short description of the toxidrome above the table in the file 5¢ Toxic Agents of
Concern 031010 FINAL.pdf. For a toxidrome thumbnail description, should be no more than 2
sentences.

e Contraindications for medical mitigations should be included where relevant.

e Brochure Layout for field use: | am thinking that a column fold-out format that allows
comparison of toxidromes at a glance would be very useful. That should be doable if the
descriptions within the columns are kept brief (as in 5¢c power point)

e Harmonization of terms and level of detail used by three groups in workshop breakouts is
needed. For example, symptoms should be listed in same order: systemic,
neurological/consciousness; eyes; ears, nose throat, hair; etc.

e Preliminaries to toxidromes might be useful giving basic information like: scan the area to see is
there is more than one casualty showing similar symptoms; when no toxidrome fits, supportive
care can help. Perhaps this should be called “Unknown” toxidrome. Could also list triage tool.

e Re Medical Mitigation, many effect antidotes and pharmaceuticals are in the BARDA pipeline.
Need to date each toxidrome, include references for details, provenance [NLM workshop, for
example].

e How will toxidromes be tested, verified, validated? | presume that it is beyond the work of the
Workshop, but maybe not. How are the toxidromes going to be mapped to the CTRA which has
more detailed information? There should be a correspondence. The workshop group could give
useful advice on these matters.

e New agents — will they fall into new toxidrome categories, or into existing categories? How will
this be decided?

e Re comment made on the first day of the toxidrome workshop on comparing terms used for
toxidromes in other languages: comment on suggestion to look at usage of terms in foreign
languages: UMLS MeSH Thesaurus is translated into ~ 16 languages covering Western and
Central Europe, Russian, Japanese — maybe translation into Korean, Arabic is probably
underway. This might provide a quick way to compare languages using UMLS MetamorphoSys?

e SnoMED is also translated into several languages - from ihtsdo.org FAQ's about SNOMED CT:
The International Release includes a set of language-independent concepts and relationships.
Today, SNOMED CT is available in US English, UK English, Spanish and Danish. Translations into
French, Swedish, Lithuanian, and several other languages are currently taking place. IHTSDO
Members are also planning to translate the standard into other languages.
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7. Charles McKay

Question 1. Number of Syndromes - Do you agree with these criteria? Do you have suggestions for
additional criteria or revision?

A. Syndromes should address the most common chemicals and warfare agents to be
encountered in hazardous materials or terrorist scenarios.

B. Availability of unique antidotes or treatments.

C. Current risk assessment indicates need to be aware of particular chemicals that the
syndromes can encompass.

D. Practical considerations, including manageable number for first responders and
receivers; less than 10 is suggested as a starting point for discussion.

A maximum of 5-6 is probably reasonable in order to improve memorization. A mention of mixed
syndromes and a recognition that not all agents would be covered is reasonable.

Question 2. Naming of Syndromes - What factors should be considered in naming the syndromes?
The Workshop Organizing Committee suggests the following as a starting point for the workshop
discussions:

Will the name be readily understood by intended users?
Could the name be easily misunderstood?

Should the name describe the syndrome or the treatment?
Other factors?
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As most of the HPV chemicals primarily cause irritant/corrosive mucous membrane or pulmonary injury,
this is certainly an importan