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Abstract 
Accurate diagnosis of toxic exposures requires a systematic approach 
combining thorough clinical assessment with appropriate laboratory 
investigations. The diagnostic process begins with a detailed history 
addressing the substance involved, time of exposure, quantity, route, 
and intent, while recognizing challenges like altered mental status or 
intentional deception. Physical examination focuses on vital signs, 
pupil size, mucous membrane appearance, skin findings, and 
neurological status, with special attention to characteristic 
toxidromes that suggest specific poisonings. Laboratory testing 
includes both routine tests (electrolytes, glucose, renal and liver 
function, arterial blood gases) and toxin-specific assays. Toxicological 
screening employs immunoassays for rapid detection of common 
substances, though these have important limitations including cross-
reactivity and false results. Definitive testing uses sophisticated 
analytical methods including gas and liquid chromatography, mass 
spectrometry, and specialized techniques for metals and other toxins. 
Interpretation requires understanding detection windows, 
metabolites, specimen selection, and confirmation thresholds. 
Integration of clinical findings with appropriate laboratory 
investigations remains essential, as testing must be guided by the 
clinical presentation rather than performed indiscriminately, with 
recognition that absence of a substance on screening does not exclude 
significant toxicity from agents not included in standard panels. 

Keywords: Toxicology Screening, Toxidromes, Analytical Methods, 
Chromatography, Mass Spectrometry, Clinical Assessment 
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Learning Objectives 

After completion of the chapter, the learners should be able to: 

• Conduct a comprehensive toxicological history and 
physical examination to identify potential toxic exposures 
and guide diagnostic testing. 

• Recognize and differentiate major toxidromes based on 
clinical presentation and vital sign patterns. 

• Select appropriate laboratory tests based on suspected 
toxic exposures and interpret results within clinical 
context. 

• Explain the principles, applications, and limitations of 
immunoassay-based toxicology screening methods. 

• Compare analytical techniques including gas 
chromatography, liquid chromatography, and mass 
spectrometry for toxicological analysis, identifying 
appropriate applications for each. 

• Evaluate specimen selection considerations for 
toxicological testing including detection windows, chain of 
custody requirements, and potential sources of false results 

CLINICAL ASSESSMENT 
he systematic evaluation of potentially poisoned patients 
begins with comprehensive clinical assessment, combining 
focused history-taking, physical examination, and 

recognition of toxidrome patterns to guide subsequent management 
decisions. 

History Taking 

History acquisition in toxicological cases presents unique challenges 
due to altered mental status, intentional deception, uncertainty 
regarding exposure, or multiple concurrent toxicants.  

The toxicological history 
extends beyond standard 
medical interviewing to 
incorporate specific elements 
crucial for exposure 
characterization. Exposure 
circumstances require 
detailed documentation, 
including timing (onset, 
duration, and progression), 

T 

       Remember  

Clinical assessment remains the 
cornerstone of toxicological 
diagnosis, with toxidromes 
(characteristic constellations of 
signs and symptoms) often 
providing critical clues to specific 
poisonings even before laboratory 
confirmation. 
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route of exposure (ingestion, inhalation, dermal, ocular, parenteral), 
estimated quantity, formulation (liquid, solid, extended-release), and 
concurrent substances. For intentional exposures, psychiatric history, 
previous suicide attempts, and precipitating factors provide essential 
context, while unintentional exposures necessitate environmental 
assessment of the exposure setting. 

Table 4.1: Core Components of Toxicological Clinical Assessment 

Assessment 
Component 

Elements Clinical Significance 

History Substance identity, 
amount, time, intent 

Directs diagnostic 
testing and treatment 

Exposure 
circumstances 

Route, co-ingestants, 
sequential timing 

Determines 
absorption and 
intervention priorities 

Symptom timeline Onset, progression, 
fluctuation 

Helps identify toxin 
and predict clinical 
course 

Physical 
examination 

Vital signs, mental 
status, pupillary 
response 

Identifies toxidromes 
and severity 
indicators 

Toxidrome 
recognition 

Constellation of 
signs and symptoms 

Narrows differential 
even without 
exposure history 

Focused organ 
system 
assessment 

Targeted exam based 
on suspected toxin 

Identifies 
complications 
requiring intervention 

Response to 
therapy 

Effect of diagnostic 
interventions (e.g., 
naloxone) 

Can confirm 
suspected toxin 

Multiple collateral information sources supplement patient reports. 
Family members or witnesses often provide crucial details regarding 
pre-hospital symptoms, exposure timing, and observed substances. First 
responder observations, including environmental conditions, container 
information, household chemicals, and medication inventories prove 
invaluable for exposure identification. Pre-hospital treatment 
documentation helps distinguish iatrogenic effects from the primary 
toxidrome. Prescription databases may reveal undisclosed medications, 
patterns of misuse, or multiple provider prescribing. Poison control 
center consultation facilitates rapid access to toxicant-specific 
information and management guidance, particularly for unusual or 
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complex exposures. 
Past medical history takes on particular significance in toxicological 

assessment. Pre-existing conditions may predispose to toxic effects (e.g., 
renal insufficiency reducing elimination), mimic toxic syndromes (e.g., 
diabetic ketoacidosis resembling toxic alcohol poisoning), or complicate 
management (e.g., cardiac conduction abnormalities exacerbated by 
cardiotoxic agents). Medication history must include prescription 
medications, over-the-counter products, supplements, herbal 
preparations, and recreational substances, with particular attention to 
agents affecting cardiac conduction, seizure threshold, 
thermoregulation, and metabolic pathways relevant to the suspected 
exposure. 

Occupational and environmental histories provide crucial context 
for certain exposures. Occupational assessment includes industry type, 
specific job duties, chemical exposures, protective equipment usage, 
coworker symptoms, and temporal relationship between work and 
symptom onset. Environmental evaluation covers home conditions, 
nearby industrial facilities, water source, recent renovations, heating 
systems, vector control measures, and potential hobbies involving 
toxicant exposure. Travel history may suggest exotic toxin exposures 
including unfamiliar plants, marine organisms, or endemic venomous 
species in recently visited regions. 

 

Figure 4.1: Clinical Assessment Algorithm 
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Physical Examination 

Physical examination in toxicological cases emphasizes vital sign 
abnormalities and systematic evaluation for toxidrome features. Vital 
signs often provide the earliest indicators of significant toxicity, with 
characteristic patterns suggesting specific exposures. Hyperthermia 
accompanies sympathomimetic, anticholinergic, serotonergic, and 
malignant hyperthermia-inducing agents. Hypothermia suggests 
sedative-hypnotics, alcohols, opioids, or hypoglycemic agents. 
Tachycardia characterizes sympathomimetics, anticholinergics, and 
withdrawal states, while bradycardia suggests cholinergics, cardiac 
glycosides, calcium channel blockers, beta-blockers, and certain 
antiarrhythmics. Hypertension occurs with sympathomimetics, 
anticholinergics, and serotonergic agents, while hypotension suggests 
antihypertensives, tricyclic antidepressants, sedative-hypnotics, and 
opioids. Tachypnea compensates for metabolic acidosis or responds to 
salicylate stimulation of the respiratory center, while bradypnea 
typically indicates opioid, sedative-hypnotic, or intracranial pressure 
effects. 

Neurological examination provides particularly valuable 
toxicological insights. Pupillary assessment distinguishes between 
miosis (opioids, cholinergics, sympatholytics) and mydriasis 
(sympathomimetics, anticholinergics, serotonergic agents). Mental 
status evaluation reveals characteristic patterns: agitation and 
hypervigilance with sympathomimetics, anticholinergics, and 
hallucinogens; sedation and confusion with opioids, sedative-hypnotics, 
and anticonvulsants. Neuromuscular findings include hyperreflexia and 
clonus in serotonergic toxicity, fasciculations with cholinergics, rigidity 
with neuroleptic malignant syndrome, and distinctive movement 
disorders with specific toxicants. Cerebellar function assessment may 
reveal signs of alcohol, anticonvulsant, or heavy metal intoxication. 

Dermatological manifestations provide visible evidence of certain 
exposures. Cyanosis suggests methemoglobinemia or hydrogen sulfide 
poisoning. Flushing occurs with niacin, calcium channel blockers, 
vancomycin, carcinoid syndrome, and scombroid poisoning. Bullae 
formation accompanies barbiturate or carbon monoxide-induced 
pressure necrosis. Alopecia develops following thallium or radiation 
exposure. Characteristic odors emanating from the patient often suggest 
specific toxicants: garlic (organophosphates, arsenic), bitter almonds 
(cyanide), acetone (isopropanol, diabetic ketoacidosis), fruity (ethanol, 
isopropanol), wintergreen (methyl salicylate), and rotten eggs 
(hydrogen sulfide). 

Comprehensive systems review extends beyond these characteristic 
findings. Cardiac examination may reveal dysrhythmias, conduction 
abnormalities, or hemodynamic compromise. Respiratory assessment 
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distinguishes upper airway obstruction from parenchymal or 
neuromuscular pathology. Abdominal examination evaluates for 
hepatotoxicity, gastroenteritis, or ileus. Careful documentation of 
response to initial interventions, particularly naloxone, thiamine, 
glucose, and oxygen, provides both diagnostic and therapeutic 
information while establishing baseline for monitoring clinical 
progression. 

Toxidrome Recognition 

Toxidromes represent characteristic constellations of signs and 
symptoms that suggest specific toxicant classes, providing crucial 
diagnostic frameworks when specific agent identification remains 
uncertain. The anticholinergic toxidrome presents with hyperthermia, 
tachycardia, mydriasis, flushed dry skin, urinary retention, decreased 
bowel sounds, and altered mental status ranging from agitation to 
delirium. This constellation results from antagonism of muscarinic 
acetylcholine receptors by agents including antihistamines, 
antipsychotics, tricyclic antidepressants, and plants containing 
belladonna alkaloids. The classic descriptive mnemonic "hot as a hare, 
blind as a bat, dry as a bone, red as a beet, mad as a hatter" captures key 
features, while hyperthermia often represents the most immediately life-
threatening component requiring aggressive intervention. 

 

Figure 4.2. Recognition of Toxidromes 
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The cholinergic toxidrome manifests with bronchorrhea, 
bronchospasm, bradycardia, miosis, lacrimation, salivation, diaphoresis, 
urination, and gastrointestinal hyperactivity. This presentation reflects 
excessive cholinergic stimulation from organophosphate and carbamate 
insecticides, nerve agents, or certain mushrooms containing muscarine. 
Nicotinic effects, including fasciculations, weakness, and paradoxical 
tachycardia, may accompany muscarinic manifestations particularly 
with organophosphate poisoning. The SLUDGE mnemonic (Salivation, 
Lacrimation, Urination, Defecation, Gastrointestinal distress, Emesis) 
captures major features, while respiratory secretions often present the 
most immediate threat through airway compromise. 

The sympathomimetic toxidrome features hyperthermia, 
tachycardia, hypertension, mydriasis, diaphoresis, and agitation. This 
presentation results from excessive adrenergic stimulation through 
direct receptor activation, increased neurotransmitter release, or 
reuptake inhibition. Common causative agents include cocaine, 
amphetamines, synthetic cathinones ("bath salts"), and 
pseudoephedrine. Complications include hyperthermia-induced 
rhabdomyolysis, seizures, dysrhythmias, and intracerebral hemorrhage. 
Distinguishing features from the similar anticholinergic toxidrome 
include the presence of diaphoresis and hyperactive bowel sounds in 
sympathomimetic toxicity. 

The opioid toxidrome classically presents with the triad of 
respiratory depression, central nervous system depression, and miosis, 
though pupillary response may be inconsistent with certain synthetic 
opioids or in the setting of severe hypoxia. Additional features include 
hypotension, bradycardia, hypothermia, and decreased bowel sounds. 
This constellation results from mu-opioid receptor agonism by natural, 
semisynthetic, or synthetic opioids including heroin, oxycodone, 
fentanyl, and methadone. Naloxone responsiveness provides both 
diagnostic confirmation and therapeutic intervention, though 
increasingly potent synthetic opioids may require multiple or higher 
doses than historically needed. 

The sedative-hypnotic toxidrome manifests with central nervous 
system depression, respiratory depression, hypotension, hypothermia, 
and ataxia. This presentation results from gamma-aminobutyric acid 
(GABA) potentiation by benzodiazepines, barbiturates, 
nonbenzodiazepine hypnotics, and ethanol. Distinguishing features 
from opioid toxicity include normal or slightly dilated pupils and lack 
of naloxone response. Flumazenil can reverse benzodiazepine effects but 
carries seizure risk particularly in patients with benzodiazepine 
dependence or mixed ingestions including proconvulsant agents. 

Several additional toxidromes require recognition. The serotonin 
syndrome presents with autonomic instability, neuromuscular 
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abnormalities (hyperreflexia, clonus, rigidity), and altered mental status, 
resulting from excessive serotonergic activity typically following 
therapeutic combinations or overdoses of serotonergic medications. The 
hallucinogenic toxidrome features perceptual distortions, synesthesia, 
mydriasis, and sympathetic activation without severe hyperthermia, 
caused by agents including LSD, psilocybin, and mescaline. Withdrawal 
syndromes, particularly from ethanol, benzodiazepines, and opioids, 
present distinct constellations requiring specific recognition and 
management approaches. 

Table 4.2: Common Toxidromes and Their Clinical Features 

Toxidrome Vital 
Signs 

Mental 
Status 

Pupils Examples 

Anticholine
rgic 

↑HR, 
↑BP, 
↑Temp 

Agitation, 
delirium 

Mydria
sis 

Antihistamines
, atropine 

Cholinergic ↓HR, 
variable 
BP 

Confusion, 
seizures 

Miosis Organophosph
ates, 
carbamates 

Opioid ↓HR, 
↓BP, 
↓RR 

Sedation, 
coma 

Miosis Heroin, 
fentanyl, 
oxycodone 

Sympatho
mimetic 

↑HR, 
↑BP, 
↑Temp 

Agitation, 
psychosis 

Mydria
sis 

Cocaine, 
amphetamines 

Sedative-
hypnotic 

↓HR, 
↓BP, 
↓RR 

Sedation, 
coma 

Normal Benzodiazepin
es, barbiturates 

Serotonergi
c 

↑HR, 
↑BP, 
↑Temp 

Agitation, 
confusion 

Variabl
e 

SSRIs, MAOIs, 
MDMA 

Hallucinog
enic 

↑HR, 
↑BP 

Hallucinati
ons 

Mydria
sis 

LSD, 
psilocybin 

Diagnostic Challenges 

Several factors complicate toxicological diagnosis despite systematic 
clinical assessment. Polypharmacy exposures create mixed 
presentations that obscure classic toxidrome recognition. For instance, 
combined opioid-stimulant ("speedball") ingestion may produce 
counteracting pupillary effects, while anticholinergic-cholinergic 
combinations can generate unpredictable clinical pictures. Time-
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