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Major disaster management in chemical warfare

G. Betts—Symonds

A disaster is internationally defined as: a catastrophuc event which, relative to the
manpower and resources available, overwhelms a healthcare facility and usually
occurs 1n a short period of time’.

War produces such events following every major engagement, resuling in
continuous streams of casualties with injunes reflecting the type of campaign being
fought and weapons used.

Cherrucal weapons are designed more to injure than to kill, as has been
demonstrated in conflicts that have involved the use of such weapons where
mortality has been 3-5%. However, the use of such weapons when overlaid on
conventional mjury cause added medical problems along with a massive tactical
contamination problem. It 1s therefore essential that disaster planning and training
takes account of these hazards in areas where such a threat exists, in order to save
the maximum number of lives and prevent secondary casualties among hospital
and rescue staff.

The principles outlined in this paper apply equally well to civilian disasters
involving the many hazardous materials of industry being transported daily on
roads, railwayvs and in the air.

This paper will give an overview of the nature of chemical weapons and of some
of the medical/tactical problems when disaster involves chemical warfare agents.

THE NATURE OF CHEMICAL * Nerve agents
WARFARE AGENTS « Blood agents

The limited military experience with the
use of such weapons in warfare has shown
that the mortahity rate 1s 3-5% vet the per-
centage of casualties needing prolonged med-
e Vesicants ical care has been consistently hugh. From a

There are numerous chemucal weapons in the
military arsenals of the aivilized world, but
these can be divided into three groups:
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nulitary strategy pownt of view this i 1deal,
since the side that wins the war 1s usually
the army who can inflict the hughest number
of casualties 10000 dead soldiers are not a
logistical problem since medical care and re-
sources are not required The same number of
chemically-injured mulitary personnel require
tremendous technological and manpower re-
sources over a long period of time, thus weak-
enuing the affected side

Vesicants

These chemical agents have a corrosive acthion
on body tissue and are often referred to as
phster agents’ They cause blistering of the
skin among other more potentially lethal ef-
fects.

The most common agents in thus group are
sulphur mustard, rutrogen mustard, lewisite
and phosgene oxide

The mustards were thought to have been
discovered in the 1800s and their first large
scale military use was at Ypres in Belgium
agamnst the British in 1917, when 0.5 million
casualties resulted.

Mustards were also thought to have been
used against Ethiopia by the Italians in 1936
and against the Chinese by the Japanese in
the late 1930s. They were confirmed as hav-
ing been used by Iraq agamnst Iran during the
1984-1988 period.

Characteristics and injuring mechanisms
(Table 1)

Mustard agent is an oily liquid which varies
in colour from clear to dark brown. It has an
odour rermuniscent of garlic, onion or mustard
(hence the name of mustard gas). Since it is
oily and much denser than arr it is relatively
persistent, and when deposited in an area 1t
remamns a potential hazard for a long period
of ime.

The medical effects of mustard gas on
the unprotected body are more incapacitat-
ing than lethal. The three main areas attacked
are the eyes, the respiratory system and skin
which suffer the effects of the corrosive action
of the agent.

No antidote exists, therefore treatment is
symptomatic. Since blistening takes hours to
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Table 1 Mecharusms of imjury - Vesicants

e Eve mjury
» Respiratorv damage
» Local burns to the skin

Management in the
field

Immediate decontamunation
Eve wash

Manage respirator problems
Evacuate

Management in

Deal with respiratory problems
hospital

Pulmonary oedema
Ventlate

Burns treatment
Ant-shock

Ophthalmic management
Labor-intensive care

Good
Long recovery period

Prognosis

develop, decontamination may mnimuze the
mnjury Eye wrrigation must be carried out im-
mediately Pulmonary effects require man-
agement of pulmonary oedema Mechanical
ventilation may be necessary in some cases.
Once decontaminated, the chemical burns are
treated conventionally with emphasis on the
management of shock and the prevention of
mfection.

Nerve agents

This is a group of Organophosphates which
inhibit the action of cholinesterase whuch
is responsible for the hydrolysis of acetyl-
choline. Thus disrupts normal neurotransmis-
sion at cholinergic synapses throughout the
body. The cholinergic synapses are located in
the neuromuscular endplates of the periph-
eral voluntary nervous system, in the central
nervous system and at the parasympathetic
presynaphc gangha of the autonomic nervous
system.

Characteristics and
(Table 2)

The important agents in this group include
taban, soman, sarin and VX. They vary
from being colourless to light brown liquids,
odourless and tasteless even when muxed in
aqueous solution in toxic amounts.

injuring mechanism
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Table 2 Mechanusm of injur - Nerve agents
g

Muscarinic eftects

Nicounic efrects

Central nern ous svsterr
eftects

Causes acute
cholinergic crisis

Mask the casualty to
prevent rurtner inpuny

Immediate antidote

~ Atropne

- Prahidoxime

-~ Valium

Alrway management

Arrest amv bleeding

Decontaminate

Evacuate

Management in
the fieid

Management
in hospatal

Airrwar mapagement

Atropine

Prahdoxime

Valium

Ventilate

Management of
conventioan! mnjury

Prognosis Depends on

1 Concentration absorbed

2 Time elapsing before
antidote

3 Early evacuation

Persistence of these agents varies, VX being
the most highly persistent and dangerous.

Absorption nto the systemuc circulation is
either by inhalahon of gas or direct percu-
taneous penetration binding to cholinesterase
and blocking the removal of acetylcholine by
competitive inhibition (Fig. 1).

This creates muscariruc, nicotinic and cen-
tral nervous system manifestations related
to the degree of exposure. Death may re-
sult from respiratory failure if not treated
quickly Some agents become irreversibly
bound to cholinesterase very quickly, necessi-
tating immediate treatment. Successful treat-
ment depends upon immediate admurustra-
tion of nerve agent antidote in the field These
antidotes include intramuscular Prahdoxime,
Atropine and Diazepam. They are continued
over 24—48 hours n large doses which are de-
termined by response to therapy (Fig 2).

T eftcts o nenve agents on the Newromusoulr uncton

Build up of Nerve agentbas des 1
Acetycnolneal 4 o o 2o Incholnesteras, el
neviomuscUar e e % = o e pomapysiyr

junction C T wod daeyioie

Fig 1

Blood agents

These include hydrogen, cvanide and ¢y .
gen chloride. Casualties subjected to they.

fer acute cyarude poisorung. To the unyvs
tected person, they are quickly fatal unless ur
mediate antidote 1s given.

Characteristics and
(Table 3)

Blood agents are poisonous to the body dus
to the agent having an affinity for an enzym.
called Cytochrome Oxidase. It binds and -~
activates this enzyme, whuch 1s required f:-
utihzation of oxygen at cellular level. Cyanic.
prevents this and the result 1s a cellular le
asphyxiation. The person exposed will have
an immediate rise in rate and depth of resri-
rations, followed by convulsions, respirator,

injuring mecha. . .

Y



The effect of Pralidoxime in reactivating
the enzyme cholinesterase

When Oximes enter the
neuromuscutar juncion;
nerve agent keaves 1o bind
- the oxime, fus freeimg
cholmesterase to bnd
with acetyicholne

o - — .
Acetyicholine  Nerve agent Cholinesterasa  Oxime

Fig. 2

arrest and cardiac arrest Irrtation of the eyes
may also be seen with Cyanegen Chlonde.

Treatment must begin immediately in the
field, or the person will never reach a medical
facility. The treatment includes inhalation of
amyl nutrite, masking of the person, dealing
with any life-threaterung injury, and immedi-
ate evacuation. Further nitrite therapy 1s con-
finued with sodium nitrite and sodium thio-
sulfate m the medical facility (Fig. 3).

The prognosis is poor, but with timely man-
agement recovery 1s greatly improved.

TACTICAL PROBLEMS OF MASS
CHEMICAL-INJURY

Casualties

General hospitals receiving battle casualtes
from forward areas should not normally have
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TREATMENT OrF CYANIDE POISONING

Soqw Cvanige
Amyl Nitrite inhaled
Methemogiobin
Cyanomethemoglobin formed

Noq toxic

Releasss respiratory
enzymes that are
normally excreted

Fig 3

to deal with the immediate management of
chemical injury. Decontamination and field
management will normally have been done
prior to evacuation.

However, when a chemucal attack occurs on
civilians in towns and cities, general hospitals
may have to initiate decontamination proce-
dures.

It is for thus reason that chemical warfare
disaster plans must be made wherever this is
a significant threat. Failure to prepare could
mean that civilian casualties with both con-
ventional and chemical injury will be brought
into the nearest hospital for treatment. This
could result in the hospital being effectively
removed from operation until decontamina-
tion can take place, and poses special danger
to the hospital staff already on duty.

Hospital site team responses within the city
Any mass casualty situation which also in-
volves the presence of chemical agents must



Table 3 Mecharusm of imjunry -~ Blood agents

Cyvarude binds to cyvtocnrome oxidase

Management in the field

Causes asphyxiation at cellular level

Immediate inhalation of Amyl Nitrite

Mask the casualty

Airwayv management

Arrest Life-threaterung conventional injury
Decontamination

Evacuation

Management 1n hospital

Arrwav management

Further Nitnite therapy with Sodium
Nitnite /Sodium Thiosulfate
Ventlation in some cases

Prognosis

Death quickly without immediate Amvl Nitnite

Recovery quickly with tunely treatment

DANGER - Oxygen combined with Amyl Nitnte vapour 1s an explosive mixture

be approached with extreme caution All ca-
sualhes, wrrespective of their conventional 1n-
jury, must be triaged as potentially contam-
nated. Properly protected personnel must ren-
der aid. Persons without protection will create
secondary casualties and compound the size
of the incident.

The hospital site team must be special-
1zed and traned to deal with casualties in a
contammunated environment. This includes full
protective clothing. This protective clothing
makes intervention in the field nearly impos-
sible. Intervention is aimed at considering life-
threaterung effects of both the conventional
and chemucal injury. The priority of treatment
of chemucal injury over conventional injury
depends on the nature of the agent involved.

If a nerve agent accomparues a conventional
mwjury, priorities mclude masking the casu-
alty, admunistering the antidote and then con-
tinuing with airway, breathing and circula-
tion. Clothing must not be removed and air-
way management is restricted to reposition-
ing the person. Evacuation is accomphshed
according to priority and salvageability of
the entire scene. Only those casualties most
likely to survive should be removed first.
The rescuer must consider both the conven-
tional injury and the time elapsed since chem-
ical injury. The administration of an antidote
also impacts on the decision since the effects
with certain agents become irreversible de-
spite treatment without delay.

ADJUSTING DISASTER PLANNING
AND TRAINING IN CHEMICAL
WARFARE

Most healthcare institutons have an emer-
gency plan aumed at copmng with a disaster
scenario. However, this is mostly directed at
casualties of a conventional nature. It may in-
clude the following elements:

» The alert

» Response in terms of site teams

» Changing of normal hospital functions

¢ Designating of specific areas within the
hospital for particular category of casualty
» Transfer and discharge procedure

» Predetermuned routing and flow of casu-
alties

e Dynamic triage based on mjury and sal-
vageability

In situations where there 1s thought to be
significant risk of chemical weapons in civil-
1an areas the above concepts apply. However
additional changes must be made. These ad-
ditions include:

1. The treatment of unfamihar medical injury

2. Protecting the hospital from contamina-
tion and 1ts personnel from becoming sec-
ondary casualties.

Protecting the hospital and personnel from
contamination is crucial.



Decontamination must be effected outside
tne medical tacility for both contaminated ca-
sualties and those where previous decontam-
1nation cannot be confirmed

Medical and chemucal triage must be ap-
riied to ensure that those patients requir-
ing intervention before decontarmunation are
routed accordingly Specific routing prior
to hospitahization 1s required This must be
strictly policed without exception Personnel
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and vehicles working 1n treatment areas must
be designated as ‘contamuinated’ or ‘clean’ and
only operate 1n their areas (Fig 4)

The hospital must provide the following ex-
tra facihthies outside, away from therr build-
g

s Contaminated emergency room

e Decontarmunation units - walking and
stretcher

Conventional disaster routing overlaid
with cnemical warfare agents
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» Holding area for expectant contaminated
casualties

» Separate observation facility for minor
cherrucal casualties only

Additional staff traming must
knowledge and use of the following

include

1. Special protective clothing

2 Emergency management of cherrucal injury

3 Scope of treatment possible in the contam-
mated environment

4 Limutations of staff in full protective cloth-

ng
5 Ambulance personnel training (differences
from usual procedures)
6 Tramng of secunity personnel in the use of
cherrucal detectors.
Apphication of chemucal triage over medical
triage.

~l

Contaminated emergency room

Consideration must be given here to what 1s
the most life-threatening- the conventional in-
jury or the chemical agent poisoning.

A casualty with severe nerve agent poison-
ing will die without immediate management.
He may also have a serious conventional 1n-
jury. The priority is to give nerve agent anti-
dote, manage the airway and then the conven-
tional mnjury.

Conversely, the casualty with a serous con-
ventional mjury and mustard gas poisoning
may require emergency management of the
conventional injury first because this agent is
not usually fatal. The emergency room (ER)
physician and nurse must be able to respond
approprnately 1n each case. Durning triage, only
life-threatening problems are dealt with in the
contaminated ER. The first prionty is to get
casualties decontaminated so that they can be
managed more effectively in the conventional
hospital setting.

Casualties must be chemically checked fol-
lowing decontamunation. Clean casualties are
routed to the main hospital for further man-
agement. Any casualty who is not clean must
be re-routed for further decontamination. Thus

may mean returrung a casualty to the conta.
inated ER for life-threatening manageman: ..,
indeed designation as expectant. The casn
alty’s chances of survival may decrease 1f cie-
contamunation must be repeated

Further chemucal checks with a detecton ¢
done at the entrance to the main howpni
which is the central triage point Triage hage
on conventional and chemical mjury can ake
place and normal hospatal disaster plan -
tion applies. The length of tume elapswy: o
tween ijury and hospital care 1s a der ¢
factor in casualty survival The imporian:: . -
the ‘Golden Hour’ 1s well documentea
obvious, therefore, that casualties with & ¢, !
survival potenhal, if they could go direci
the main hospital, may become ‘expecten. ..
a chemical warfare overlay.

CONCLUSION

Clearly, disasters mvolving chemucal war’
agents require additional specialized ..,
ning and preparedness tramung. All hee.
care facilities where the nisk of chemuca;

fare exists have a duty to make provisu - -
such casualtes.

Pre-hospital care treatment mn most case:
iunproves the chance of survival for the virti,
and we must ensure that medical pexsi» -
are well versed in these treatments.

Acknowledgements

1 would like to thank Alex Wood, Senior Teache: ¢
bat Medic Programme for hus editing of the w.yguni.:
manuscnpt and also Nonoy F Angeles, Secretar. - *
author for his secretanal services

References

Baskett P, Weller R 1980 (Eds) Medicine for disasie -
Wnght, London

Betts-Symonds G 1992 The chemucal agents of war
published)

Betts-Symonds G 1992 Nerve agent poisorung {1’
hshed)

Betts-Symonds G 1992 The blood agents (Unpubhishe

Bower T E (US Army) 1988 (Ed) Emergency war «us 0.y,
2nd United States revision emergency war su -
NATO handbook. Uruted States Government Pr
Office, Washington DC



Charles D, Nowak R 1990 The poisonous power of chem-
wcal warfare New Scieptist, 25 August 1990

Microdex Inc 1991 Fact sheets on chemical and piological
warfare agents Microdex, Denver Colorado USA

Murray V 1991 injuries from chemica. weapons Nursing
Standard 5 (19)

US Army Institute of chemucal detence course book (Re-
stricted)

ACCIDENT & EMERGENCY NURSING

US Arm+ manuals (restricted) Nuclear, chemical and bio-
logical decontammnation FM3-~5 Nuclear, chernical and
biological operations FM3-100 Treatment of chemical
agent casuaities and conventional military chemucal ca-
sualties Army FM8-285 ’

Warsing R 1990 (Ed) Basic rescue and emergency care
American Academy of Orthopaedic Surgeons

BOOK REVIEW

Coping with Trauma - Theory, Prevention and
Treatment

R ] Kleber and D Brom (Eds}

Swets & Zeithnger 1992, ISBN 9-026-51227-9,
317pp, £34.00 (Hardback) (Jessica Kingsley)

There has been tremendous interest 1n trauma care
over the past 10 years, and thus 1s reflected 1n the fo-
cus of papers submutted to this journal. The interest
in trauma care has mcluded psvchological 1ssues in
the field of traumatc stress

This book addresses many of these difficulties
for the chent and for the emergency worker in-
volved. It covers Post Traumatic Stress Disorder,
Disaster, Violence and War as some of the trau-
matic events to which emergency nurses will have
to respond.

Theories about coping and the determinants of
trauma are explored 1n a way that held my 1nterest.
The modes of intervention are not only described

well but cnitically appraised, with observations on
how the outcomes are measured. Determinung suc-
cess. and what this means or how 1t was achieved,
1s not always clear. The authors explore thus well

The research which produced this book was
conducted at the Dutch Institute for Psycho-social
Stress Research, and later supported by the In-
stitute of Psychotrauma and the Unuversity of
Utrecht. It 1s a truly academic book but displays in-
sight and sensitivity into the difficulties and needs
of the client. The two do not always go together in
a book.

1 can highly recommend this book to Accident
and Emergency (A & E) nurses. It 1s not often, with
this type of book, that one cannot put 1t down.
Even if A & E nurses do not obtain thetr own copy,
it should be available from the college hibrary to
nurses on A & E and trauma courses.

BOB WRIGHT



