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KEY SYMPTOMS
Toxic syndromes or toxidromes are easily idenfied with only a few 
observaons, such as:

+ Vital signs
+ Mental status
+ Pupil size
+ Mucous membrane irritaon+ Mucous membrane irritaon
+ Lung exam for wheezes or crackles
+ Skin for burns, moisture, and color

APPLICATION
Toxic syndrome recognion is important because it provides a tool for 
rapid detecon of the suspected cause and can focus the differenal 
diagnosis to only a few chemicals with similar toxic effects. 

Specifically, during a mass exposure, recognion can provide a triage tool Specifically, during a mass exposure, recognion can provide a triage tool 
for idenfying 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.  
With the extraordinary number of chemicals in use, this tool does not With the extraordinary number of chemicals in use, this tool does not 
apply to 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 intenonal 
terrorist releases (i.e., agents of opportunity or chemical warfare agents).  

CONCLUSIONS
A common language to describe and recognize toxic chemical exposures A common language to describe and recognize toxic chemical exposures 
is essenal for emergency responders and first receivers to be prepared 
to provide rapid and appropriate responses to industrial chemical mass 
exposures, as well as potenal terrorist aacks.  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 response in the early phases of a large-scale chemical release, with 
exposures likely to be inhalaon and possibly dermal.  This workshop 
focused on developing a decision-making tool that will be used in the 
early part of a response when informaon is limited.

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 communies to quickly and accurately idenfy the broad 
chemical agent category (if not the specific chemical agent) to which a 
paent was exposed and to thereby rapidly determine appropriate 
emergency treatment.  The twelve toxidromes were built around clinical emergency treatment.  The twelve toxidromes were built around clinical 
presentaons, rather than chemical grouping or treatment opons.  The 
experts focused on describing toxidromes with signs and symptoms that 
first responders and first receivers would be able to observe in the 
paents.  The focus was on acute exposures.  The workshop experts 
sought to develop names for the toxidromes that were based on clinical 
relevance and accuracy, as well as ease of recall.   

Lexicon

FINDING A COMMON LEXOCON
The Naonal Libray of Medicine (NLM) and Department of Homeland Security 
(DHS) are working together on this project to improve communicaon that 
assures a coordinated and effecve response to mass exposure incidents 
involving:
 
+ toxic industrial chemicals (TICS), 
+ toxic industrial materials (TIMS), 
+ or chemical warfare agents (CWAs).  + or chemical warfare agents (CWAs).  

Jointly with the U.S. Department of Health and Human Services, DHS intends 
to publish products from this workshop to lay the foundaon for a consistent 
lexicon describing toxic syndromes among State, Local, Tribal, and Territorial, 
as well as federal first responders and first receivers.  

The NLM intends to use the results of this project in its CHEMM (Chemical The NLM intends to use the results of this project in its CHEMM (Chemical 
Hazards Emergency Medical Management) program.  CHEMM 
(hp://chemm.nlm.nih.gov) enables first responders, first receivers, other 
healthcare providers, and planners to plan for, respond to, recover from, and 
migate the effects of mass-casualty incidents involving chemicals. 

POINTS OF DISCUSSION
+ Use of term “Toxidrome” versus “Toxic Syndrome.”  
These terms can appropriately be used interchangeably.  Many SMEs favored “toxidrome” – These terms can appropriately be used interchangeably.  Many SMEs favored “toxidrome” – 
primarily for ease of use in the field and training. Toxidrome, as used for the current 
applicaon, 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 Definion.  
A toxidrome name must be memorable (applied in the field) and meaningful (to guide a A toxidrome name must be memorable (applied in the field) and meaningful (to guide a 
treatment acon).  The concise definion should be one to two sentences, capturing a 
constellaon of the key observable elements of the clinical presentaon as well as key 
treatments or acons.  

+ Toxidrome Packaging, Outreach and Communicaon.  
Idenfying and acng on a constellaon of undifferenated findings dictates the need for Idenfying and acng on a constellaon of undifferenated findings dictates the need for 
packaging the toxidromes (and symptom constellaons) in a meaningful way to users.  
Suggesons 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.  

+ Learning, Heuriscs, Cognive Biases, and Levels of Experse.  
A system that recognizes the different users of the toxidromes and their varying methods for A system that recognizes the different users of the toxidromes and their varying methods for 
idenfying toxidromes, as well as differing levels of experse, 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 cognive 
biases that must be understood.  

+ Communicaons and Knowledge Management.
The complete package should draw upon the knowledge management/communicaon The complete package should draw upon the knowledge management/communicaon 
systems available.  Knowledge management must include two- way communicaons, 
leverage current systems (e.g., State Fusion Centers, Poison Control Centers, NLM tools such 
as CHEMM-ist, Federal reachback centers/Support and Operaons Centers [SOCs]) and 
integrate with local emergency operaons centers.  

+ Research Needs.
A variety of ideas for research needs were highlighted as starng points for future efforts, A variety of ideas for research needs were highlighted as starng points for future efforts, 
including  evaluang the effecveness of toxidromes in the field as a tool for guiding 
treatment and developing a clinical trial-like approach or evaluang data from past incidents 
with data analycs.  Research that provides informaon of the relaonship between field 
applicability and diagnosc accuracy was also noted as a useful outcome of future analyses.  

RECOMMENDED TOXIDROMES
+ Ancholinergic Toxidrome
Under smulaon of cholinergic receptors leading to dilated pupils (mydriasis), decreased 
sweang, elevated temperature, and mental status changes, including characterisc 
hallucinaons.

+ Ancoagulants Toxidrome
Alteraon of blood coagulaon that results in abnormal bleeding indicated by excessive bruising, Alteraon of blood coagulaon that results in abnormal bleeding indicated by excessive bruising, 
and bleeding from mucous membranes, the stomach, intesnes, urinary bladder, and wounds.

+ Acute Exposure to Solvents, Anesthecs, or Sedaves (SAS) 
Toxidrome
Central nervous system depression leading to a decreased level of consciousness (progressing to 
coma in some cases), depressed respiraons, and in some cases ataxia (difficulty balancing and 
walking).

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

+ Cholinergic Toxidrome
Over smulaon of cholinergic receptors leading to first acvaon, and then fague of target 
organs, leading to pinpoint pupils (miosis), seizing, wheezing, twitching, and leaking all over.

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

+ Irritant/Corrosive - Ingeson Toxidrome
Immediate effects to the oropharynx and gastrointesnal (GI) tract presenng as burns, drooling, 
nausea, voming, and diarrhea that may progress to rapid systemic toxicity.

+ Irritant/Corrosive – Inhalaon Toxidrome
Immediate effects to the respiratory/pulmonary tract presenng as nasal and oral secreons, Immediate effects to the respiratory/pulmonary tract presenng as nasal and oral secreons, 
coughing, wheezing, and/or respiratory distress that may progress to rapid systemic toxicity.

+ Irritant/Corrosive - Topical Toxidrome
Immediate effects range from minor irritaon 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, Disrupted cellular oxygen delivery and/or use, leading to altered states of consciousness, 
progressing from fague 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/Sympathomimec
Stress- or toxicant-induced catecholamine excess or central nervous system excitaon leading to Stress- or toxicant-induced catecholamine excess or central nervous system excitaon leading to 
confusion, panic, and increased pulse, respiraon, and blood pressure.

ABSTRACT
A common language to describe and recognize clinical manifestaons of toxic A common language to describe and recognize clinical manifestaons of toxic 
chemical exposures is essenal for emergency responders and hospital first 
receivers to be prepared to provide rapid and appropriate medical care for 
vicms of industrial chemical mass exposures and terrorist aacks. In these 
situaons, when the identy of the chemical is not known, first responders 
need a tool to rapidly evaluate vicms and idenfy the best course of 
treatment. Military and civilian emergency response communies use a “toxic 
syndrome” (toxidrome) approach to quickly assess vicms and determine the syndrome” (toxidrome) approach to quickly assess vicms and determine the 
best immediate treatment when informaon on chemical exposures is limited. 
Toxidromes can be defined by a unique group of clinical observaons, such as 
vital signs, mental status, pupil size, mucous membrane irritaon, and lung 
and skin examinaons.  Data on over 20 toxidrome systems were evaluated to 
idenfy salient features and develop a consistent lexicon for use by state, 
local, tribal, territorial, and federal first responders and first receivers. A 
workshop of over 40 prac oners and experts in emergency response, workshop of over 40 prac oners and experts in emergency response, 
emergency medicine, and medical toxicology developed names and 
definions for 12 unique toxidromes that describe and differenate the 
clinical signs and symptoms from exposures to chemicals. These toxidromes 
focus on acute signs and symptoms caused by inhalaon and dermal 
exposures. Each toxidrome is characterized by exposure routes and sources, 
organs/systems affected, inial signs and symptoms, underlying mode of 
acon, and treatment/andotes. Toxidrome names and definions are acon, and treatment/andotes. Toxidrome names and definions are 
designed to be readily understood and remembered by users. Communicaon 
in a crisis requires accurate and succinct terms that can quickly convey the 
health condions of paents. These toxidromes lay the foundaon for a 
consistent lexicon, that if adopted widely, will improve response to chemical 
mass exposure incidents.

Tens of thousands of chemicals are harmful to humans and 
knowing the specific toxic effects of even a poron of the 
possible chemical agents would be an impossible task.  

Toxic chemicals can oen be grouped into classes, whereby all the chemicals Toxic chemicals can oen be grouped into classes, whereby all the chemicals 
in a given class cause similar types of adverse health effects.  These 
constellaons 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 or toxidrome are treated similarly.  
Hence, during the early phases of a toxic chemical emergency, when the 
exact chemical is oen unknown, idenficaon of the toxic syndromes that 
are present can be a useful decision making tool that can overcome many of are present can be a useful decision making tool that can overcome many of 
the problems associated with the lack of informaon on chemical identy. 


