Goals and Objectives

» Recognize toxic syndromes that effect the nervous
system

— Sedation

— Convulsions

— Hallucinations

Know unique clinical effects of toxins that cause
sedation syndromes

List examples of agents of opportunity for each
syndrome

» Know initial treatment strategy

Module Two - The Clinical of Chemical Terrorism

Central Nervous System

¢ The CNS is immensely
complex
— Great target for
terrorism
¢ The CNS is central to
both our function and our
thinking
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The Balance of the Brain

» The brain is a fine balance of excitatory and

inhibitory influences
— Slight alterations in either direction are significant

‘ Excitationﬂ ‘ Inhibitionﬁ
I / y
Glutamate / Gamma-aminobutyric acid
Catecholamines / GABA)
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The Balance of the Brain

« |n addition, other neurotransmitters influence our
mood, our ability to think, remember, etc.

’ Excitationﬂ ‘ Inhibitionﬁ
I | )

Modulators of Thought Processes
Serotonin
Acetylcholine
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Clinical Syndromes of the CNS

Too much inhibition = Sedation/coma

of Chemical Terrorism
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Clinical Syndromes of the CNS

Too much stimulation = Convulsions

Clinical Syndromes of the CNS
Altered Modulation of Thoughts = Hallucinations
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Clinical Syndrome: Sedation
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Ethanol Intoxication:
A Prototype for Calmatives
« Dose-Response

— The more you drink, the drunker you get
— 1 beer: buzz

— 2 beers: intoxicated
— 6 beers: uncoordinated, slurred speech,
« Disinhibited

— 24 beers: coma, respiratory arrest
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Case Study: Moscow Theatre Hostage

Case Study: Moscow Theatre Hostage
Crisis (2002)
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Case Study: Moscow Theatre Hostage
Crisis (2002)
¢ Russian Federal Security Service pumped
unidentified “gas” into building
« Security forces raided building
« 128 of 800 (16%) hostages died
— All but one from gas
¢ All 42 separatists died
—39-41 from gas
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What happened?
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Mike Hanna: Russia won't reveal gas Lethal Mo Gac An Opiata?

used in rescus
Mo Cos 20 0
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Characteristics of Opioids

Module Two - The Ciinical Neurotoxicology of Chemical Terrorism

Agent Potency

(vs. morphine)
Morphine 1
Meperidine | 0.5
Methadone 4
Fentany| 300
Sufentanil 4500
Alfentanil 75
Remifentani | 220
Earfentanil | 10,000

Wax PM, Becker CE, Curry SC. Ann Emerg Med 2003;41:700-5.
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Positive Purpose

“The use of pharmacological
agents to produce calm
behavioral state, particularly
as relevant to management
of individuals and/or groups
that are agitated, aggressive
and/or violent, is a topic with
high relevance to achieving
the mission of law
enforcement and military
communities”

(nldt2.arl.psu.edu/documents/

PENNSTATE
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The Advantages
and Limitations of
Calmatives for Use
as a Non-Lethal
Technique

calamative_report.pdf )
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Inhaled Calmatives/Sedatives

» Aerosolized drugs
— GABAergic agents
» Benzodiazepine (e.g. diazepam)
« Barbiturate (e.g. pentobarbital)

— Opioids
 Volatile agents
— Hydrocarbons
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Calmatives/Sedatives

« Suspect whenever clinical picture presents with
predominant CNS depression
— All produce dose dependent sedation

¢ Major complication: RESPIRATORY DEPRESSION
— Respiratory depressant effects vary

« Specific Toxic Syndrome: CNS depression, pinpoint
pupils, and respiratory depression = Opioid

Module Two - The Clinical

Rapid Recognition leads to Urgent
Intervention

——
:

—

Hh
il

&

Miesis
CNS Depression
Respiratory Depression

{fs

Narcan 0. 4n

of Chemical Terrorism

Module Two - The Clinical




= X X

Treatment strategy
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Naloxone
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Management of Calmative / Sedative
Poisoning

e Supportive care

¢ Antidotes for several
are available
— Of limited utility
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Audience Response

What is the most important treatment for patients who
have respiratory depression?

Avrtificial ventilation

Chest compressions

Naloxone

Oxygen

HAwnhpR
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What is the most important treatment for patients who
have respiratory depression?

1. Artificial ventilation

2. Chest compressions

3. Naloxone

4. Oxygen

5.

© N
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Clinical Syndrome: Convulsions
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Convulsions
¢ The brain is a fine
balance of excitatory
and inhibitory
influences
— Slight alterations in
either direction are
significant
* “Inhibition of
inhibition” is the most
common cause of
drug induced seizure
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Chikais Redontitds Containing
Tetramethylene disuletatraming —
Mew Terk Cry, 2002
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Man Admits Paisoning Food in Rival’s Shop, Killing 38 in China
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Tetramine

¢ Du-shu-quiang (“very strong poison”)
¢ Used as a rodenticide in China
—Banned in 1984

¢ Like many substances used as rodenticides,
tetramine is highly toxic to humans
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Rat Poison

&1 students felled by rat peisen in eentral China

RBFLING, Sapt 20 (Zinhnanar) - Dorens of alemamary achnnl stndants and teacheas in Himan
Provinra wara hnspitsizad aftar ingasting rat pisnn with thair schaal hreakfasts in an apparent

didibuersd e v g ueurag sl mede s Sy

Enty-one studente from the Changhu Townahip Cender Elementsry School were in 5 hoepitsl in
tha cty of Yoepang, 1o tham m crbesl conddion, said 2 oty spokasman

Ieee stigators believe poisun was deliberalely placed in wchool fvod bul dont hewe any suspecls
yel, wsid (B 2pokeernsn .

AT students and stafl whe ste breskfast af the school on September 23 were sent fo
hoepitats for checkups sfter their classmates and coleagues began vomiting and fainting, the Dailing
Tirrzs newespaper said. People who ale e breskfas) complaimed of head and stumach aches, (L said,
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Some Chemical Causes of Convulsions

¢ Organophosphate & Carbamate Insecticides
¢ Nicotine

¢ Hydrazines

e Camphor

¢ Organochlorines

e Strychnine
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Convulsions: Management

« Benzodiazepines
« Barbiturates, propofol
« Pyridoxine
— Empiric dose, 5 gms (70 mg/kg)
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“Playing with Our Mind”

TwucART 20NE
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Hallucinogens

¢ Alter modulation of thought processes
— Serotonergic
— Sympathomimetic
— Anticholinergic
— Anesthetic (PCP and ketamine)

of Chemical Terrorism

Module Two - The Clinical

12



Serotonergic Hallucinogens

* LSD

¢ Tryptamines (DMT,

¢ 5-MeO-DMT,
psilocybin)

¢ Ololiuqui (morning glory
seeds)
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Serotonergic Hallucinogens

¢ 1968 - The Yippies (Youth
International Party)

* Threatened to “space-out” or
“turn on” the delegates to the T AN St ™
Democratic National Convention
in Chicago, and everyone else in
Chicago as well, by dumping
LSD into Lake Michigan.
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Anticholinergic Hallucinogens

Atropine, Scopolamine and Hyoscyamine

Module Two - The Clinical of Chemical Terrorism
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Clinical Effects

* Mad as a hatter
* Red as a beet

e Dry as a bone

» Hot as Hare

« Blind as a bat

e Full as a flask

(Also decreased Gl
motility)
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Modern History

« 1676: a group of men led by Captain John Smith
were sent to Jamestown, Virginia to quell the
Bacon rebellion.

» Gathered the plant now
known as “Jamestown
weed” (or
Jimsonweed), Datura
stramonium, for a
salad.
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Bacon Rebellion

1676, Bacon Rebellion:

The soldiers presented a “very pleasant comedy, for they turned
natural fools upon it for several days: one would blow a feather in
the air; another would dart straws at it with much fury; and
another, stark naked, was sitting up in a corner like a monkey,
grinning and making mows at them..... A thousand such simple
tricks they played, and after 11 days returned themselves again,
not remembering anything that had passed.”

Robert Beverly, The History and Present State of Virginia
(1705)
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July 1995

Bosniaks fleeing Srebrenica during the war in Bosnia and Hercegovina.
“Survivors gave consistent descriptions of mortar shells that produced a
‘strange smoke’ of various colors which did not rise but spread out

slowly. Following these attacks, some of the marchers - the numbers are
unclear - began to hallucinate and behave in an irrational manner, with some
even killing their friends or themselves. . . ."

Human Rights Watch

BZ: 3-Quinuclidinyl benzilate (QNB)

Hay A. Surviving the impossible: the long march from
Srebrenica. An investigation of the possible use of chemical
warfare agents. Med Confl Surviv 1998;14:120-55.
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Anticholinergic Hallucinogens

¢ Qualitatively similar

Atropine | Scopolamine BZ
Dose (70 kg) 8-14 mg 2mg 0.5mg
Duration 4-8 h 2-4 h 48-72 h

@R 2

Treatment strategy

Module Two - The Clinical of Chemical Terrorism

15



Concluding Thoughts

« The CNS is a unique target organ for terrorism
¢ Limited number of acute clinical consequences

* Management is generally symptomatic although
“antidotes” may be available for certain agents.
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