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Lessons learned from the Syrian sarin attack
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accusation -damascus .html (accessed 2013 Sept. 6). Ann Intern Med. 2014 May 6;160(9):644-8. doi: 10.7326/M13-2799.
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2. A (Blister Agents/Vesicants)

- Lewisite, sulfur mustard,... “on High

lethality lethality

3. % ﬁu ( Choking/Lung/Pulmonary Agents T
Phosgene
[Irritant Gas Syndrome Agents] ) CS gas Tabun
;]:% Hydrogen cyanide
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2 Efmig{Zacute lung injury (ALI) : A S AR + 20575,
i% % j] Z [& }-\ 390-396 (2009. 07)

oM, BRBTIEED [
REEREL, RELLERIR |
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MIEBCT CRIBINGOD 2 B A

®.

% jj x u& A 1& ‘ ~ ]E % |$ 0) ITixY Blood gas analysis (O2 6L/min) Biochemical analysis

S OBS R %

Table 1. Laboratory data of Patient #1 on admission.

PaO: 208.0 mmHg Na 141 mEqg/1
|$Hfﬁ*ﬁ1ﬁ7§s Eﬂ&) b*l,f: o PaCO2 55.7 mmHg [\ 2.3 mEqg/I
pH 7.474 Cl 91 mEq/l

MEERAGCCLALIORE D TI T G
Ab qi% % Z E_ 1R 1 O H# FEﬁ *E Hematology quil (7)_: ifz:dl

WBC 12.000 /pl AST 27 1U/1
Ewﬁiuﬁﬁﬁ%#ngf o g s
Plt 41.9x10* Jul LDH 215 1U/

% %) CRP 0.3 mg/dl
(o] .

Glu 96 mg/dl
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The (U.S.) National Library of Medicine’s Chemical Hazards
Emergency Medical Management (CHEMM) Resource
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Pertti (Bert) Hakkinen, Ph.D.
Acting Head, Office of Clinical Toxicology
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CHEMM Home | Abowt CHEMM [ Site Map ' Comact Us SEARCH:

Imidenti"reparr;—-deés g < 0) % Fﬁ % 75§1,E J'sz':*%*)’.) —C L \%) o

Get the Latest CHEMM

1 2 Oomrioad Crem CHEMM®DR—LR—U(ZIX ET

Quick Chamical Idantification

Acufe Patient Care Guidelines

B R L7Vt ARBETHATES,
Patent Managament ' New Users:

Where Do | Start?

e R—LR— Dy FIZIE., “First

Syndromas Tool
CHEMM-IST

T Responder” “Hospital Provider”
About CHEMM . - - H:{::;Jlt ‘:'?;LL:& i ¢ ‘IHCIdent Prep arednes S’ ’ 75‘ 5 /{ ) l/ é *L -C

» First responders in the fiaid

Madical Treatment Modifiars

Toolk, Guidsines, o Planning
Faferences,Data Canter

* Goals of this site

» Who produced this site? » Mealthcare providers at the hospitals/poison centers * Dictonary L \ é

* Disclaimars * Mental health professionals fo)
* List of consultants * Public information officers Other Resources

» J0in the CHEMM . * Industrial hyglenists/toacologists

i f» n= Nerve agents, mustard agents,
il o phosgene, hydrogen cyanide, other
e hazardous chemicals®D Xt L EM ECEL S
L TN,
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Toxic syndromes

1) Organophosphorus Pesticides and Nerve Agents: H#4!1)>
R RF| A

HEEFI[4T> (GA), Y1 (GB), YT (GD), and VX]IE.
ARROEEREZAT T HFEICHESLHILER, MEHR
EERUBIERRFIITEFILI) O IRTS—EEXIFIL.
fEiE AR - TR - - IR - R BEEA L T-0T,

2) Blood/Systemic Agents (Knockdown Syndrome Agents)
i/ 2 EFK (/P50 EEREH)

KFRDTUEY, HIEKFRE)VBRIEDIEERT, MiEk/£
SHIEMAPISEBLERICEET 5, RRICEHEL. EiX
JES ELDFPODELEGEEZERET S,

3) Choking/Lung/Pulmonary Agents (Irritant Gas Syndrome
Agents): Z B/ fiti/ 0% F (RIBiES RAEIREEHF]D)

FUOERZT BRERRTUIE. BFIRRHFE (R, HEEHH) (2
BEEORIBLEREECT., B, BELBEOFIH. B, Mk
I CHERER#EESIEFECT EKRITEERETHYIEETZE
EER

CHEMM-ISTIZX . IHEIF4FIDILEHIDF
AT L EUVNF RIS 7RI DB D F 40

4) Blister Agents/Vesicants: /KfE/USAFl

RAZ—K, IWAH LMK, #fIcL->TH. BHE, REIC
BEELGKAEZERT 5, WAIZTHRERRE. MIS., St
[EEEEILT S, VAI—FRETIIER/BIZH R T3
ETHD,
5) Acute Solvent Syndrome : S 1B FIE XA

oF—, HiEH MLV, EMOREIICTEE.
fR(&. O, WEELHH) (CEEESIERIT ERE. KB, B
. BE/XHLABEEMNTHS,
6) Incapacitating Agents: EHEH{EE

LSD, KB, BZIZ, IERELGHIMEAFRIREICSEARCIRIET
PEHEESEERT S,
7) Long—Acting Anticoagulants : T HE{E A D 5k E Fl

—27 )R RT|MT, MEHIEYBRET S5DZEFME L
L. LA HIEERT S,
8) Riot Control Agents/Tear Gas: ZEja>,O—/LFI/ &
RHAR

BERGENHREHFHELEY. BANEZESTS (EHFE
RHR A—=R)ILZEFITH S BOFIB. FK, BFZH, B
[CHhiRE/HIMTRTTHEEHH 5.
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You are here: Home > CHEMM [nteligent Syndrome 20l (CHEMM-1ST)

CHEMM Intelligent Syndromes Tool (CHEMM-IST)

Question Progress

Done‘ SO
iCk on the towdc -w."-!lumr- e bel wl’ !
F‘F f iate m n—d agemer it guigeling

Syndrome Prediction

as

40

| Restan

Question

1. “State of Alertness?” ; unconscious
2. “Sudden Onset of Unconsciousness?” ;
Yes

“Pinpoint Pupil?”; No

“Seizure?” ; Yes

“Cardiac Signs?”; Yes
“Wheezing?” ; Yes

“Wet lungs/Rales?” ; Yes
“Sweaty?” ; Yes

“Irritated or Burning Skin?”; Yes
“Eye Irritation?” ; Yes

“Sludge?” ; Yes

— =0 N U AW

_—

http://chemm.nlm.nih.gov/about.htm

> Blood/Systemic Agents (Knockdown
Syndrome Agents) Hydrogen cyanide,
arsine, ... Y7 -HE

> Organophosphorus Pesticides and Nerve
Agents. FRHEFIEHZESTR
Sarin (GB), Soman (GD), Tabun (GA), VX

> Organic Solvents (Acute Solvent
Syndrome Agents). H#EH

> Choking/Lung/Pulmonary Agents
(Irritant Gas Syndrome Agents)
.Ammonia, chlorine, phosgene, ... Rl#EH X



Nerve Agents — Prehospital Management

Acute Management Overview
Nerve agents (NAs) are the most toxic of the known chemical warfare agents. They are chemically
similar to organophosphate pesticides (OPs) and exert their biological effects by inhibiting
acetylcholinesterase enzymes.

Nerve agents can cause loss of consciousness and convulsions within seconds and death from

respiratory failure within minutes of exposure.

Volatile Nerve Agents (vapor)

. Nerve agent vapor is readily absorbed by inhalation and ocular contact and produces rapid local and
systemic effects.
G-type agents are clear, colorless and tasteless liquids that are soluble in water and most organic
solvents.
GB is odorless and 1s the most volatile nerve agent; however, it evaporates at about the same rate as
water. GA has a slightly fruity odor and GD has a slight camphor-like odor (not reliable signs).

Low Volatility Nerve Agents (liquid)

Liquid nerve agent is readily absorbed through the skin; however, effects may be delayed
for several minutes to up to 18 hours.

VX is a clear, amber-colored, odorless, oily liquid. It is soluble in water as well as in all
other solvents. It is the least volatile nerve agent.

VXIZZH CHHE CTERDOMREDOBRETH D, MMOE2TOERH L FRFICKIZEBEIND,
VXidE bR LI WA TH 5,

Responders should obtain assistance in identifying the chemical(s) from container shapes,
placards, labels, shipping papers, and analytical tests. General information on these
identification technicques is located in Emergency Response Guidebook.




Triage for Nerve Agent Casualties #&EFSHEE~DLYT7—

Triage for Nerve Agent Casualties

Immediate (1)

Delayed (2)

Minimal (3)

Expectant (4)
imited
resources)

Effects - Unconscious, talking but not walking, moderate to severe effects in two or
systems more systems (e.g., respiratory, Gl, cardiac arrest. muscular, CNS)

Clinical Signs - seizing or postictal, severe respiratory distress, recent cardiac arrest
Effects - recovering from agent exposure or antidote

Clinical Signs - diminished secretions, improving respiration.

Effects - walking and talking

Clinical Signs - pinpoint pupils, runny nose, and mild to moderate difficulty breathing.

Effects - Unconscious

Clinical Signs - Cardiac/respiratory arrest of long duration.
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CHEMM@W%xﬁ“ﬂg @%’\w;ﬁ% > Mark 1 kit:2mg Z7hAEY/

S BT T Y g 600mg PAM
OLLO3r) 30180 anﬁu’ﬁ'ﬁﬂ i | WHEB I LR S _ 0.
2 = _[- th] -'rigl.m‘ I!"—'I i.l!.i: f-‘;ﬂfl ] l' H‘J' > DUOdOte ) zmg 7I~Dt//
600mg PAM

Duodote ®

2-PAM CI - 600 mg

Atropine Autoinjector / IM Autoinjector / IM

0.05 mg/kg given IM
Infant (0-2 yrs) or via autoinjector (0.25 and 0.50 mg 15 mg/kg
sizes are available)

Child (3-7 yrs) 15 mg/kg

1 mg autoinjector/IM

13-25 kg May use 1 autoinjector (600 mg)
Child (8-14 yrs) . 15 mg/kg

26-50 kg 2 i) euetioe b May use 1 autoinjector (600 mg)
Adolescent/Adult 2-4 mg autoinjector/IM 1 autoinjector (600 mg)
Pregnant Women 2-4 mg autoinjector/IM 1 autoinjector (600 mg)
Seniors, frail 2 mg autoinjector/IM WG e 1

1 autoinjector (600 mg)

BEL T CTHERSFERNEVDEFEITIFOEVARE, BRHEBERIZ7ANOEY MR,
BHEZTOCEMEREECTEEKNISNG/BOFTrAEY TRERRE (A hEEE T
KEDT7rAE>100mg/H),



Agent Identification
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Identification Tools - CHEMM-IST, WISER, Nerve Agents Chemical Properties
Devices - M8, M9 chemical agent detector paper (liquid agents), M18A3 chemical agent
detectors (vapor), M256A1 chemical agent detector kit (liquid and vapor), Draeger CDS Kit
(vapor and aerosol), Hazmat Smart Strips (qualitative), Chemical Agent Detector C2 Kit (liquid
and vapor), Chemical Agent Monitor (CAM) (vapor)
A comprehensive source for the selection of chemical identification equipment is the Guide for
the Selection of Chemical Detection Equipment for Emergency First Responders, Guide 100-06,
January 2007, 3rd Edition published by the Department of Homeland Security to assist with this
process.

IEZFIREY—IL— CHEMM-IST, WISER, Nerve Agents Chemical Properties
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Guide for the Selection of Chemical Detection Equipment for Emergency First
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M8, M9 chemical agent Draeger CDS Kit
detector paper (liquid agents) (vapor and aerosol)
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Basic Decontamination : Set up Considerations
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Strategy for Developing a Community
Chemical Response Plan

— BARATOIEZERHICETEIDEEHEE —
Myths About Chemical Disasters {tz#IsEICEE T35S

® Myth 1. Hospitals will be notified in advance of arrival of chemically exposed
patients.
AR CE. (EZHBRBOBENEREINISZETES,

® Myth 2. The offending toxin will be rapidly identified so that on-scene and emergency
department care providers will give specific and appropriate treatment.
ERILEPIMIEEIN., RIFPREAIVIEE Y TEMNBREIEHES,

® Myth 3. Dispatchers will send emergency response units to the scene so that trained
personnel will triage, treat, and decontaminate victims.
EEfRfE RAE RN ICHEREHIFICREL. JESNEENIEKEEZMNT7—U-
AR -FREEERTSED,

® Myth 4. Casualties will be transported by ambulance and they will first transport

the most serious patients already decontaminated.

FEREIRBETHRESN, RLERLGBE IRDICHESNEEICERESN TS,



Five "Myth-buster” Realities 5o “#sExMHiET S HE
Reality 1. Medical personnel must often “operate in the blind” during the early stages
of an event. EERBE. EXZOMIAFHITIEILEILEE BIRRETEETS,

Reality 2. The offending chemical may not be identified for hours, or even days.
BREDIEFHE ., HMEFRFEHBAFLRIESNGLDE LN,

Reality 3. Emergency response personnel seldom have adequate tools or resources to

effectively triage, decontaminate, and treat the large numbers of victims of a large-scale
chemical exposure. BREXINE BT, KK RLFRRERE COZHEREBICRH L T, %R
FIZ R 7T — - RS - BB EERT 5720082y —AR) VY —RAEHEAF LTV
AR 2 AN

Reality 4. The first victims arriving at the hospital often arrive under their own power

without direct involvement from emergency response personnel on the scene.
HANTARPEICHE ST KE L, LIZ LB OREXICEENEZEEEY T H /I TR
e 92,

Reality 5. The general public can behave in ways that significantly erode the

effectiveness of the emergency medical response. —fi¥ T Eid, BREEF XL DOZNE DA
SINTHERE L2V L EHSo TV D,




Strategy — Doing the Best for the Most
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The Wireless Information System LEMBEDBRE
For Emergency Responders (WISER) ~ ®&Y—i

& Wiser — *
File Edit Settings Tools Help

% Search Known Substances »  Help Identify Unkpown Chemical 8 CHEMM-IST | 052 Explore Tocls | Select Profile; [Z] Hospital Provider = = w

WISER, the Wireless Information System for Emergency Responders, provides first responders at the scene of hazardous material incidents with integrated information and decision support. Select an item below to

begin.

WO .
L

Casualty Response . Training and

Explore documentation for \ .
casualty triage and Plann'ng

Preparing to
Receive

View treatment assessment. Investigate training
options and patient \ and education
\ information.

handling infermation.

A
\

Help Identify
Chemical (

Identify an unknown chemical
based on its physical
properties, symptoms of
exposure, the environment,
and other critenia. Explore general tools
and reference material.

)
CHEMM

1621
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Know Substances T Hydrogen Sulfate TR
Key Info T Medical Z:&RT 5 &, FFHTIREHRAEIF Al 5.

; || Il Hydrogen sulfate Alias t“ Silffsicpeilingy Hydrogen Sulfide )t|
Sulfuricacid ' Hydrogen Sulfide X |E| -
Hydrogen Sulfide CAS RN: 7783-06-4
l ¥ Treatment Overview J
0.4.3 INHALATION EXFOSURE o

A) Immediately move the patient to fresh air and administer 100% oxygen. Prevent self-exposure and possible death by wearing a self-contained
breathing apparatus to rescue the victim.
B} SEIZURES: Administer a benzodiazepine; DIAZEPAM (ADULT: 5 to 10 mg IV initially; repeat every 5 to 20 minutes as needed. CHILD: 0.1 to
0.5 mg/kg IV over 2 to 5 minutes; up to a maximum of 10 mg/dose. May repeat dose every 5 to 10 minutes as needed) or LORAZERPAM
(ADULT: 2 to 4 mg IV initially; repeat every 5 to 10 minutes as needed, if seizures persist. CHILD: 0.05 to 0.1 ma/kg IV over 2 to & minutes, up
to a maximum of 4 mg/dose; may repeat in & to 15 minutes as needed. if seizures continue).
1) Consider phenobarbital or propofol if seizures recur after diazepam 30 mg {adults) or 10 mg (children greater than 5 years).
2) Maonitor for hypotension, dysrhythmias, respiratory depression, and need for endotracheal intubation. Evaluate for hypoglycemia,
electrolyte disturbances, and hypoxia.
C) HYPOTENSION: Infuse 10 to 20 mL/kg isotonic fluid. If hypotension persists, administer dopamine (5 to 20 mcg/kg/min) or norepinephrine
(ADULT: begin infusion at 0.5 to 1 mcg/min; CHILD: begin infusion at 0.1 mcg/kg/min); titrate to desired response.
D} NITRITE THERAPY: IV sodium nitrite may be beneficial by forming sulfmethemoglobin, thus removing sulfide from combination in tissue. Do
MOT use sodium thiosulfate. The antidotal eficacy of nitrite therapy is controversial; it should be considered in patients with severe symptoms
who present soon after exposure.
1) SODIUM MNITRITE: Adult: 10 mL (300 mg) of a 3% solution [V at a rate of 2.5 to 5 mL/minute; Child {with normal hemoglobin
concentration): 0.2 mL'kg (6 mgfkg) of a 3% solution IV at a rate of 2.5 to 5 mL/minute, not to exceed 10 mL (300 mqg).
2) Repeat one-half of initial sodium nitrite dose one-half hour later if there is inadequate clinical response. Calculate pediatnc doses
precisely to avoid potentially life-threatening methemoglobinemia. Use with caution if carbon monoxide poisoning is also suspected.
Monitor blood pressure carefully. Reduce nitrite administration rate if hypotension occurs.
E) ACUTE LUNG INJURY: Maintain ventilation and oxygenation and evaluate with frequent arterial blood gases and/or pulse oximetry
monitoring. Early use of PEEP and mechanical ventilation may be needed.

0.4.5 DERMAL EXPOSURE
A) OVERVIEW
1) DECONTAMINATION: Remove contaminated clothing and jewelry and place them in plastic bags. Wash exposed areas with soap
and water for 10 to 15 minutes with gentle sponging to avoid skin breakdown. A physician may need to examine the area if imtation or
pain persists (Burgess et al, 1993).
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Help Identify

Chemical

@ Wiser

File Edit Settings Tools Help

A

Identify an unknown chemical

{EZ2F|DEY—IL
———

EZFHIDEIRCEREANT

HE.A38MBEMLSIEBAANT

SHIICIRBNS

B Home &: Search Known Substances|_; Help Identify Unknown Chemical| B CHEMM-IST i_E}(pl;_Gre Tools  Select Profile; [E] Hospital Provider ~ = | Lo}

Select a symptom category by clicking on the appropriate regicn from the image or choosing it using the combo box on the nght.

b start
& Properties (3 selected)
|* Symptoms (2 selected)
' Categories (0 selected)
€ NFPA 704 (0 selected)
@ Transport {0 selected)
Results
Search ‘ Search by name or identifier |
Group By| ¥ None |
| | Cyanocgen MName
1]
| [ Cyclobutane Mame
[
|| Hydrogen Cyanide Name
Nitrogen tetroxide lame
| [ Selenium Hexafluoride MName
)

Show Removed ltems

] 5

| of 438 chernicals

Symptom Category

.
| Neurclogical

Current Search Criteria

Selected Properties

O agitation

[ dizziness

[ drowsiness

[ fatigue/weakness
(] headache

[ tack of coordination
[ lowered mental state
[ numbness/tingling
[ paralysis

[ slurred speech
spasms/seizures

[ unresponsive

Lnoods

= B

(=3

|State

gas

IDdor

almond-like odar

|Co!or

colarless

Selected Symptoms

[Resp]rato Iy

rapid breathing

INEL}mIogical

spasms/seizures
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J Emerg Nurs. 2017 Mar 28. pii: S0099-1767(16)30281-1.

Validating Signs and Symptoms From An Actual Mass Casualty Incident to
Characterize An Irritant Gas Syndrome Agent (IGSA) Exposure: A First
Step in The Development of a Novel IGSA Triage Algorithm.

IERRFHINESFHTD. WISERaCHEMMféJﬁL\t%ﬁHJ —- 7»: UXAo)nﬂﬁ

Frequency distribution of signs/symptoms mapped
to WISER and CHEMM-IST by exposure

Variables Chlorine exposure
No Yes
N % N %
WISER n=152 | n=146
Cough/choking
No 20 66.7 10 333
Yes 43 39.6 64 60.4
Shortness of breath
No 38 86.4 6 13.6
Yes 43 32.3 90 67.7
Wheezing
No 37 88.1 5 11..9
Yes 71 55.5 57 44.5
Chest discomfort
No 25 71.4 10 28.6
Yes 45 45.5 54 54.5
CHEMM-IST
Eye irritation
No 37 92.5 78 63.4
Yes 3 79 45 36.6
Burning throat
No 36 97.3 88 75.9
Yes 1 2.7 28 24.1

60|~/0)i’=-“§f%75\,Fﬁtt'. K3, 400A7ﬁ\;ﬂ_¥ﬁb 554)&75*‘%5%
ISADNARR, BT EESHIANET,
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Sensitivity, spcciﬁcity, positive predictive value, negative predictive value, false—positivc probability, false-ncgativt‘ pmbabﬂity,
and 95% confidence interval for signs/symptoms mapped to WISER

Variable Sensitivity Specificity Positive Negative False-positive False-negative
(95% CI) (95% ClI) predictive predictive probability probability
value (95% CI)  value (95% CI)  (95% CI) (95% CI)
Cough 0.86 (0.79-0.94) 0.32 (0.21-0.44) 0.60 (0.51-0.70) 0.67 (0.50-0.84) 0.68 (0.56-0.79) 0.14 (0.06-0.21)

(
Shortmess of breath  0.94 (0.89-0.98) 0.47 (0.36-0.58) 0.68 (0.60-0.76) 0.86 (0. 76v0 97) 0.53 (0.42-0.64) 0.06 (0.01-0.11)
Wheezing 0.92 (0.85-0.99) 0.34 (0.25-0.43) 0.45 (0.36-0.53) 0.88 (0.78-0.98) 0.65 (0.57-0.75) 0.08 (0.01-0.15)
Burning irritation of 0.87 (0.69-1.0) 0.33 (0.0-0.87) 0.87 (0.69-1.0) 0.33 (U 0-0. 87) 0.67 (0.13-1.0) 0.13 (0.0-0.31)

eyes, nose, or throat
Chest discomfort
Choking

0.84 (0.75-0.93) 0.36 (0.24-0.47) 0.55 (0.45-0.64) 0.71 (0.56-0.86) 0.64 (0.53-0.76) 0.16 (0.07-0.25)
0.87 (0.79-0.94) 0.31 (0.20-0.42) 0.59 (0.50-0.69) 0.67 (0.50-0.84) 0.69 (0.58-0.80) 0.13 (0.06-0.21)

Sensitivity, specificity, positive predictive value, negative predictive value, false-positive probability, false-negative probability,
and 95% confidence interval for signs/symptoms that mapped to CHEMM-IST

Variable Sensitivity Specificity Positive predictive Negative predictive False-positive False-negative
(95% Cl) (95% Cl) value (95% Cl) value (95% Cl) probability probability
(95% CI) (95% CI)
Buming throat/nose  0.97 (0.90-1.0) 0.29 (0.21-0.37) 0.24 (0.16-0.32) 0.97 (0.92-1.0) 0.71 (0.63-0.79) 0.03 (0.0-0.10)
Wheezing 0.92 (0.84-0.98) 0.33 (0.24-042) 0.42 (0.34-0.51) 0.88 (0.78-0.98) 0.67 (0.59-0.76) 0.08 (0.01-0.16)

0.97 (0.92-1.0)
0.93 (0.84-1.0)

Wet lungs/rales 0.70 (0.62-0.78) 0.05 (0.0-14)

)
)

0.95 (0.86-1.0) 0.30 (0.22-0.38) 0.18 (0.11-0.25)
) 0.68 (0.59-0.76) 0.06 (0.0-1.3)

Eye irftation 0.94 (0.87-1.0) 0.32 (0.24-0.41) 0.37 (0.28-0.45)

Mean number of patient signs and symptoms mapped to

WISER and CHEMM-IST by exposure
Yes SD No SD
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False negative probability 5. WISERECHEMM T

THBET 51

(n = 146) (n=152)
Chlorine exposure ﬁﬁﬁ —C*‘%’_)f: o
Mean No. of WISER /2 523 30 253
prsial Rtk - KR (LAIRIL A L E TORSE
Mean No. of CHEMM-IST 22 172 04 079 | |2, BEHRBHIAZEDOHSNT-,
signs/symptoms

J Emerg Nurs. 2017 Mar 28. pii: S0099-1767(16)30281-1.
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Step 1: Sort:
Global Sorting

Walk

v Assess 3rd

Wave / Purposeful Movement

- Assess 2nd

A Still / Obvious Life Threat

Assess 1st

Lifesaving
Interventions:

Control major hemorrhage
Open airway (if child

Chest decompression
Auto injector antidotes

SALT Mass Casualty
Triage Algorithm

(Sort, Assess, Lifesaving Interventions,
Treatment/Transport)

Mo

consider 2 rescue breaths) = Breathmg? — - Dead

‘I‘ 25

Y
o Obeys commands or makes '
all
purposeful movements? Vi
F es
e Has peripheral pulse? e

e Not in respiratory distress? _
e Major hemorrhage is controlled?

‘Likely to survive
given current

Any Mo

Y

_resources?

I Mo

=

Step 2 - Assess:

Individual Assessment

" Minor -_Yes

only?

iﬂﬂ

Delayed ‘

. Yes
ey Immediate
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HE KKPF/EE 0.1 mgmin/m3, LD50 15ug/kg (T vk, FER)
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Types and Categories of Hazardous Chemicals

Biotoxins . Long-Acting Anticoagulants
Blister Agents/Vesicants - Super warfarin
- Lewisite, sulfur mustard, . Metals
nitrogen mustard, ... .  Organophosphorus Pesticides
Blood/Systemic Agents (Knockdown and Nerve Agents
Syndrome Agents) - Sarin (GB), Soman (GD),
- Hydrogen cyanide, arsine, ... Tabun (GA), VX
Caustics (Acids) . Organic Solvents (Acute Solvent
- Hydrogen fluoride (hydrofluoric Svndrome Agents)
acid) . Riot Control Agents/Tear Gas
Choking/Lung/Pulmonary Agents - Chloroacetophenone (CN),
(Irritant Gas Syndrome Agents) chloropicrin (PS), ...
- Ammonia, chlorine, phosgene, ... .  Toxic Alcohols
Incapacitating Agents . Vomiting Agents

- Fentanyl, QNB (BZ), ...
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Chemical Hazards Emergency

Medical Management

1) Organophosphorus Pesticides and Nerve Agents A1 U Rt/
A & #fkA] Tabun (GA), Sarin (GB), Soman (GD), and VX

Nerve agents are highly poisonous chemicals that work by preventing the nervous
system from working properly. Nerve agents and other organophosphate pesticides
cause acetylcholinesterase inhibition, resulting in signs and symptoms such as pinpoint
pupils, eye pain, sweating, drooling, tearing, vomiting, and seizure, also known as
Pesticide Syndrome.

FREEANIT ., FREER DIEH ZeHERE 2 BLE T 2 IEW 1A w2 LA T, T X &
DAY CEBERBANXT T2l AT T — B ARSI L, B RAE R
ELTHDILTW DA « H O « 7T « 5« U - iR Mk 2 b 72 63

2) Blood/Systemic Agents (Knockdown Syndrome Agents)

Mg/ =5 HK (v 7 20 FEGERER)

Blood/systemic agents are poisons that affect the body by being absorbed into the
blood. Chemicals such as hydrogen cyanide, hydrogen sulfide, and phospine cause rapid
loss of consciousness and collapsing, seizure, hypotension and cardiac arrest, also
known as Knockdown Syndrome.

M/ EH AN M PR L e BT 23 T, KFEVT A, fifbkE
& U VRO X O b AN, RIS ERRTE, B, A R R O 1k 72
EaHEL, /v 7 XU ERREE LTHLNA TN D,

3) Choking/Lung/Pulmonary Agents (Irritant Gas Syndrome Agents)

ZE 5/ Wil / WP GRS AT A SEAGREA)

Choking/lung/pulmonary agents are chemicals that cause severe irritation or swelling of
the respiratory tract (lining of the nose, throat, and lungs). Chemicals such as ammonia,
chlorine, and phosgene cause eye, nose, and throat irritation, cough, wheezes, and
dyspnea, also known as Irritant Gas Syndrome.

R/ PERANL, PR ERE (&, WRER &) (CEE ORI & EIR A R Z 1k
RHEITE, TrE=T, WEERAF O LD LA, RN A IEERED
H. S L WHIHORI, %, WilsOrF R N2 5 < 29,
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4) Blister Agents/Vesicants AKIE/ DS AH

Blister agents/vesicants are chemicals that severely blister the eyes, respiratory
tract, and skin on contact.

KA/ D AT, I K-> TH, FREECRFICEE KB Z BT 2,
5) Caustics (Acids) E&# (F)

Caustics (acids) are chemicals that burn or corrode people’s skin, eyes, and mucous
membranes (lining of the nose, mouth, throat, and lungs) on contact.

A (B) 1%, #EMUC TR, i (R, B, WREA L) IV R 2 5]
TEZT,

6) Incapacitating Agents fEAE /(L

Incapacitating agents are drugs that make people unable to think clearly or that
cause an altered state of consciousness (possibly unconsciousness).
HEREANL. AP EMERHB 2 A RIS, BE#%a2it (bLrTde
M) SHL3ERITT,

7) Long-Acting Anticoagulants £ [ /EH O HEE#l

Long—acting anticoagulants are poisons that prevent blood from clotting properly,
which can lead to uncontrolled bleeding.

RUIMER OFEEERNIL, M2 @ o #3502k U, ki ARE e Hifm
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8) Riot Control Agents/Tear Gas

) b a— VAl R T A

Riot control agents/tear gas are highly irritating agents normally used by law
enforcement for crowd control or by individuals for protection (for example, mace).
FE = o — VAl R AT, EREOBITIC L - THERZHIE L7720 E
ANDBFZ 57218 GEFMMERT A, A—2) EFICEMEDEWEFATH
2o



g [HALESTVIIESEER |E| WISER News, Events, and Ir @ WebWISER - Substance X 1 WISER for Windows READN | + — ®

e

b

S

- O ‘ B webwiser.nlmnih.gov/getsub

U.S. National Library of Medicine

Specialized Infarmation Senices

s e | aiance | o aonty [ rons | i @ e

Key Info

Identification

Protective Equipment / Clothing
Protective Distance

Fire Fighting Procedures
Treatment Overview

Basic

Properties

Hazmat

Medical

Environment

Wireless Information System

for Emergency Responders

VX
CAS RN: 50782-69-9

Treatment Overview

0.42 ORAL/PARENTERAL EXPOSURE
A) Treatment should include recommendations listed in the INHALATION EXPOSURE section

0.4.3 INHALATION EXPOSURE

A) MANAGEMENT OF MILD TO MODERATE TOXICITY
1) Treatment is symptomatic and supportive, including treatment with atropine and oximes (eg, pralidoxime in the US and obidoxime and HI-6 internationally). Treatment
is the same regardiess of the route of exposure. Monitor the patient for respiratory distress (from bronchospasm, increased bronchial secretion, or muscle weakness).
Administer IV fluids and electrolytes as needed to replace fluid losses. Administer atropine for muscarinic manifestations (eg, salivation, diarrhea, bronchospasm,
broncharrhea, bradycardia) and pralidoxime for nicotinic manifestations (eg, weakness, fasciculations). If atropine is unavailable or if central anticholinergic toxicity is
present, glycopyrrolate is a reasonable alternative. Supplemental therapy with oxygen and beta-2 adrenergic agonist aeroscls (eg. albuterol) may be helpful.

B) MANAGEMENT OF SEVERE TOXICITY
1) Treatment is symptomatic and supportive, including treatment with atropine and oximes (eg, pralidoxime in the US and obidoxime and HI-6 internationally). Administer
100% humidified supplemental oxygen, perform endotracheal intubation and provide assisted ventilation, and replace fluids and electrolytes as required. Treatment is the
same regardless of the route of exposure. Monitor the patient for respiratory distress (from bronchospasm, increased bronchial secretion, or muscle weakness).
Administer atropine for muscarinic manifestations {eg, salivation, diarrhea, bronchospasm. bronchorrhea, bradycardia) and pralidoxime for nicotinic manifestations (eg.
weakness, fasciculations). If atropine is unavailable or if central antichelinergic toxicity is present, glycepyrrolate is a reasonable alternative. Supplemental therapy with
oxygen and beta-2 adrenergic agonist aerosols (eg, albuterol) may be helpful. If induction of paralysis with muscle relaxing agents is required for intubation,
succinylcholine should be avoided because of potential for prolonged duration of paralysis. In contrast, nendepolarizing neuromuscular blockers such as pancuronium
may protect the neuromuscular junction frem injury. If seizure develops, administer a benzodiazapine IV. Consider phenobarbital or propofel if seizures recur. Monitor for
hypotension, dysrhythmias, respiratory depression, and need for endotracheal intubation. Evaluate for hypoglycemia, electrolyte disturbances, and hypoxia.

C) DECONTAMINATION
1) UNIVERSAL PRECAUTIONS should be followed by all staff members caring for the patient; nitrile gloves are suggested.
2) PREHOSPITAL: Induction of emesis is not recommendad. Move patient from the toxic environment to fresh air. Patients who may have passed through a dreplet cloud
should have external decontamination. Potentially contaminated clothing should be removed and the skin. face, and hair washed with seap and water or a dilute (less
than 1%) sodium hypochlorite solution. Monitor for respiratory distress. Following eye exposure, remove centact lenses and irrigate exposed eyes with copious amounts
of room temperalure 0. 9% saline or water far at Ieast 1h mlnules If irritation, pain, swelllng Iacrimallon or photophobia persists after 15 mmules o‘flrrtgatlon an

2 O 3




Chemical Hazards Emergency Medical Management (CHEMM)
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A

In Japan, we think that the threat of the NBC terrorism from North Korea 1s large. How 1s
the risk of chemical terrorism in the U.S.? Do you recognize that terrorism’s explosions
1s the most potentiality ?

How i1s this CHEMM actually utilized in the U.S.? For example, are fire fighters and
medical staff together training based on this CHEMM?

Does each city in U.S. hold the management plan for CBERN terrorism ?

How are actually detection and identification in the scene of chemical agent’s exposure ?

How do you think the way of decontamination in large mass casualty of chemicals?

In Japan, some doctors think that it is difficult for all victims to receive water-
decontamination in large mass casualty of chemicals, so dry-decontamination (take-off
cloths and wind, etc. ) is also enough. How do you consider the decontamination with
catastrophic disaster in U.S.?

Can we introduce this CHEMM to Japan by a Japanese translation? What kind of
organization is it possible if introduction is possible? For example, 1s Japan Medical

Association etc. possible as a public organization?
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