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RESUNMO
As armas quimicas, no seu conceito classico, s@o quaisquer substancias quimicas utilizadas em operagdes militares para matar, ferir ou
incapacitar individuos em decorréncia de seus efeitos toxicos. Na historia recente esse tipo de arma passou a ser utilizada também por orga-
nizagdes paramilitares, seitas religiosas e governos ditatoriais contra populagdes civis. Dentro desse contexto, torna-se imperativo que as me-
didas adotadas frente a possiveis ataques com armas quimicas sejam amplamente divulgadas, seja no meio militar ou civil. O presente artigo
€ uma revisao ndo sistematica sobre as principais lices aprendidas e o conhecimento gerado apds os ataques com agentes neurotdxicos no
Japao, principalmente a resposta do sistema de saude hospitalar frente a eventos dessa magnitude.

Palavras Chaves: Substancias para a Guerra Quimica; Toxicologia; Servicos Médicos de Emergéncia; Terrorismo Quimico; Sarina; Atropina.

INTRODUCAO

As Armas Quimicas pertencem a classe de armas de destruicdo em massa. Seu desenvolvimento e produgéo estdo proibidos conforme
convengao internacional — Convengao de Proibicdo de Armas Quimicas — ao qual o Brasil € signatario desde o momento de sua assinatura
em 1993, na cidade de Paris. A despeito dos esforcos de diferentes nagdes na redugéo dos estoques desse tipo de arma, até o presente mo-
mento, diversos paises ainda ndo aderiram a essa convengéo.'?

Estima-se que os custos de uma operacdo em larga escala com armas convencionais contra uma populagao civil aproximam-se de
US$ 2,000.00 por km?, enquanto com armas nucleares o custo é de US$ 800.00; para armas quimicas, US$ 600.00 e bioldgicas US$
1.00 (Grafico 1). Os custos reduzidos na produgéo e emprego tanto das armas quimicas, quantos das bioldgicas faz com que sejam de-
nominadas de “bomba atdémica dos pobres”.2 Isto

faz com que a defesa a esses agentes deixe de ser =
uma preocupagao somente do &mbito militar, mas Custo (US$,KM )
passe também para o meio civil. 2500
Os chamados agentes neurotoxicos sdo o gru-
po mais importante de armas quimicas. Apresentam | 2000 1
alta toxidade, acéo rapida e diferentes “rotas” de ad- o
ministragao, incluindo-se a via inalatéria e a percuta- | 1500 7
nea (pele). S&o subdivididos em dois grandes gru- SNiclaares
pos: G e V de acordo com suas caracteristicas de 1000 1 Quimicas
persisténcia no ambiente.* = Bioldgicas
Todos agem através da inibicdo da enzima ace- 500 1
tilcolinesterase, a qual degrada o neurotransmissor o 8a0 )

acetilcolina, por conseguinte aumentam o tempo de
acéo da acetilcolina na fenda sindptica promovendo

uma estimulagao sustentada dos receptores paras-  Grafico 1: Estimativa para o custo de uma operacéo em larga escala com diferentes tipos
simpaticos. Como efeitos clinicos observaveis, te- de armas. Adaptado de Silva et al., 2012.
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mos aumento das salivagdes, lacrimejamento, sudorese, diminui¢ao
da visdo/miose, cefaleia, isso em doses moderadas. Em doses altas:
broncoespasmo/dispneia, fasciculagdes musculares, convulsdes e
morte decorrente de andxia.!*"

Estima-se que os estoques desses componentes na Albania,
india, Coréia do Sul, Estados Unidos e Russia sejam superiores a
60.000 toneladas.’

OBJETIVO

Realizar uma breve reviséo da literatura sobre os aspectos envol-
vidos no atendimento as vitimas de intoxicag&o por armas quimicas,
tendo como base a experiéncia japonesa apds o ataque com gas
Sarin no metrd de Toquio.

METODO

O presente estudo trata-se de uma revisao narrativa da literatu-
ra. A busca bibliografica foi desenvolvida em bases de dados como
0 Medical Literature Analysis and Retrietal System On-line (Medline)
e Scientific Eletronic Library On Line (SciELO). O periodo de busca
ocorreu de margo de 2015 a agosto de 2015 e foram consultadas
as seguintes combinacdes de descritores: armas quimicas, agentes
neurotoxicos, terrorismo, sarin, servicos médicos de emergéncia. Por
se tratar de uma revisdo narrativa, ndo foi realizada uma avaliacéo
pormenorizada da qualidade cientifica dos artigos encontrados. A
selecdo dos artigos foi realizada a partir das percepgdes e experién-
cias profissionais dos autores.

REVISAO
Histérico de ataques com armas quimicas

Dados histdricos indicam que o primeiro uso de arma quimica se
deu quando a Alemanha, no ano de 1915, langou o0 gas cloro sobre
as tropas aliadas na cidade de Ypres, na Bélgica, durante a Primeira
Guerra Mundial.'o.1+16

Na década de setenta do século passado, tropas america-
nas despejaram grande quantidade do agente laranja durante
a guerra do Vietnad. Esse agrotdxico, cuja acdo é desfolhante,
apresentava alto teor de impurezas e, consequentemente, subs-
tancias toxicas. Dentre essas substancias destacam-se as dioxi-
nas, uma potente substancia cancerigena que ainda hoje provo-
ca danos a saude da populacao vietnamita e aos veteranos de
guerra americanos.''

Em 1988, cerca de 5000 pessoas de etnia curda foram mortas
em ataques com o gas Sarin, na cidade de Halabja, no norte do Ira-
que, por ordem de Sadam Husseim.™ Desenvolvido pelos alemaes
em 1938,'*° na tentativa de criar um pesticida mais efetivo, o sarin é
um dos agentes quimicos que alteram o mecanismo de neurotrans-
missao, causando asfixia em suas vitimas. Esse sintoma decorre de
sua acao no sistema nervoso periférico, com consequente disfun-
cao da musculatura envolvida na respiragdo. Dependendo do nivel
de concentracdo e exposicao, o sarin pode ser 26 vezes mais letal
do que o cianeto, com uma dose equivalente a uma colher de cha é
capaz de matar até 10.000 pessoas em aproximadamente 60 segun-
dos, a menos que o bloqueio neuromuscular com atropina (antidoto)
seja realizado a tempo.™®

Pelo menos um quarto dos veteranos americanos que serviram
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na Guerra do Golfo, entre 1990 e 1991, apresentam sintomas (fadi-
ga, problemas respiratdrios, dor musculoesquelética, alteragcdes neu-
rolégicas e psiquiatricas) conhecidos como Doenga da Guerra do
Golfo, provavelmente decorrentes da exposi¢do a mais de um tipo de
agente neurotdxico.'

Em marco de 1995 o Japéo, mais especificamente a cidade de
Toquio, experimentou o segundo ataque terrorista com o gas sarin.
Nove meses antes, a cidade de Matsumoto havia sido alvo do primei-
ro ataque. O ataque foi realizado por membros de uma seita religiosa
denominada Aum Shinrikyo (Ensinamento da Verdade Suprema) que
portavam bolsas plasticas contendo uma mistura de gés sarin. Essas
bolsas foram distribuidas em 15 estacdes de metrd. Esses ataques
(Matsumoto/Toquio) resultaram em 20 mortes e mais de 5.700 indivi-
duos necessitaram de cuidados médicos decorrentes da intoxicagao
com o agente quimico.*10.1%-28

Em 24 de agosto de 2013, a Organizacao “Médicos Sem Frontei-
ras” informou que, aproximadamente, 3.600 pacientes apresentaram
ou reportaram algum sintoma relacionado a exposi¢do a agentes
quimicos de guerra e foram admitidos, em 21 de agosto, em 3 hos-
pitais localizados na drea de Damasco, capital da Siria. Eles tinham
sintomas neurotdxicos incluindo: convulsGes, salivacdo excessiva,
pupilas puntiformes, visao turva e dificuldade respiratéria. Desses
pacientes, 355 morreram. A Organizagdo Mundial de Saude (OMS)
acredita que os sintomas indicam exposicao a agentes neurotoxicos,
como o gas sarin ou XV, ambos reportados no arsenal de guerra si-
rio. Os Médicos Sem Fronteiras ndo confirmaram a causa exata dos
sintomas e nem tampouco o responsavel pelo ataque; entretanto, o
padrdo epidemioldgico do evento, incluindo um elevado influxo de
pacientes num curto periodo de tempo e a contaminagdo dos pri-
meiros respondedores, indica fortemente uma massiva exposicao a
agentes neurotoxicos.

LicBes aprendidas no ataque terrorista
ao metrd de Téquio

Quando o primeiro chamado de emergéncia proveniente do
Corpo de Bombeiros de Toquio foi recebido no centro de controle
de ambuléncias, aproximava-se de 8:16 AM. Foi comunicado que
ocorrera uma explosao de gas na estagdo do metro. Iniciaram-se
os preparativos para receber as vitimas de queimaduras e intoxi-
cagéo por monoxido de carbono. As 8:28 AM, o primeiro paciente
relatando dor ocular e visdo turva chegou andando desde a esta-
¢ao do metrd. A primeira ambulancia chegou as 8:43 AM. Durante
a primeira hora, cerca de 500 pacientes chegaram ao departa-
mento de emergéncia do St. Luke’s Hospital. Todas as cirurgias e
consultas foram canceladas e uma situag&o cadtica foi vivenciada
no hospital .2

Segundo Okumura e cols (2005),% no ataque com gas Sarin em
Toquio, em Marco de 1995, muitos profissionais da area da saude
apresentaram sintomas relacionados a exposi¢do secunddria ao
agente neurotoxico. Nenhuma descontaminag@o priméria foi condu-
zida no cendrio do ataque - Metrd de Toquio. Além disso, 0s primeiros
respondedores e profissionais de saude envolvidos na resposta ini-
cial ndo apresentavam equipamentos de protecéo individual proprios
para esse tipo de missdo. Como resultado, 135 (9,9%) dos 1.364
agentes do Corpo de Bombeiros, que responderam inicialmente ao
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incidente, experimentaram sintomas relacionados a exposicao se-
cundaria, enquanto transportavam as vitimas aos Hospitais de Emer-
géncia. Vidas ndo foram perdidas em consequéncia da exposi¢do
secundaria porque a pureza do sarin usado no ataque ao Metrd de
Toquio foi somente de 30%.

A exposicao secunddria ao agente neurotoxico sarin também
ocorreu nos Hospitais que atenderam as vitimas do ataque. O St.
Luke’s Hospital recebeu, no dia do ataque, 640 vitimas. Um levan-
tamento conduzido nesse hospital apés o acidente evidenciou que
se atingiu uma taxa de 23% de contaminagdo secunddria entre
seus funcionarios. A porcentagem de exposi¢do secunddria por
ocupacao foi a seguinte: 39,3% em assistentes de enfermagem,
26,5% em enfermeiros, 25,5% em voluntarios, 21,8% em médicos
e 18,2% em funciondrios administrativos. Esses dados sugerem
que a extensdo da contaminagdo secunddria aumenta nos indivi-
duos em decorréncia direta da duracéo e nivel de contato fisico
com as vitimas.2%

A taxa de exposic@o secundaria por localidade foi de 45,8% na
capela do hospital, 38,7% na unidade de terapia intensiva, 32,4% no
ambulatdrio, 17,7% na enfermaria e 16,7% no setor de emergéncia.
O baixo numero de individuos que sofreram exposi¢ao secundaria
no setor de emergéncia foi atribuido ao fato de que, nessa éarea, a
troca do ar externo e o ar proveniente do sistema de ventilagéo foi
extremamente alta, dada a grande frequéncia de abertura das por-
tas automaticas com a chegada das vitimas. J4 a alta incidéncia na
capela, decorre da sua baixa circulag@o de ar e do recebimento de
inimeras vitimas nesse local. %

Ressalta-se que, em todo o periodo do ataque, o referido hos-
pital ndo apresentou locais com “facilidades” para descontamina-
¢ao das vitimas. As roupas das vitimas foram colocadas em saco-
las plasticas, o que levou a contaminagéo do sistema de circulagéo
de ar do hospital. Contaminagbes secundarias também ocorreram
quando os pacientes, que ndo necessitaram de hospitalizagéo, re-
tornaram para suas residéncias com as roupas contaminadas. A
deficiéncia na dotagao de equipamentos de protecéo individual, es-
pecificas para esse tipo de ataque, resultou na contaminacgao da
equipe médica. Adicionalmente, o hospital mantinha em seu esto-
que somente 1.030 ampolas de atropina destinadas ao tratamento
dos casos moderados a severos, 0 que levou o hospital a contatar
emergencialmente as industrias farmacéuticas, a fim de restabele-
cer seus estoques. Foi utilizado trés vezes o nimero de estoque de
atropina, o que fez com que o hospital adquirisse emergencialmen-
te 2.800 doses."

Ja Koenig (2009)% enumera e reforga algumas falhas na cadeia
de evacuacédo durante o incidente no metrd de Téquio: 1) muitas
das vitimas foram transportadas para o hospital mais préximo, em
vez de serem dispersas em mdltiplas instalagdes disponiveis na re-
gido; 2) a equipe médica do primeiro hospital a prestar socorro ndo
havia sido adequadamente educada e treinada para situagdes de-
correntes da exposicao a armas quimicas; 3) os hospitais falharam
na detecc¢do e identificag@o dos casos; 4) somente 110 médicos do
corpo de bombeiros e hospitais da regido foram responsaveis pe-
lo atendimento de todas as exposicées secundérias; 5) ndo houve
descontaminacédo e tampouco utilizacdo de equipamentos de pro-
tecdo apropriados.®
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DISCUSSAO
Diretrizes minimas para uma resposta satisfatoria a
um ataque com arma quimica:

Diante dos problemas anteriormente relatados, ha consenso na
literatura'®2® que a rede hospitalar devera apresentar requisitos mi-
nimos para os atendimentos as vitimas decorrentes da exposi¢éo a
armas quimicas, a saber:

1. Facilidades de Descontaminagado

Locais externos ao hospital, porém préximos ao setor de emer-
géncia. Facilidades de descontaminagéo sao estruturas temporarias
equipadas com esguichos e mangueiras para lavar contaminantes,
bem como as vitimas dos agentes quimicos.

2. Equipamentos de protec&o individual

Equipamentos projetados para que os respondedores néo se tor-
nem vitimas secundarias do ataque;

3. Acesso a amplo suprimento de Atropina;

4. Equipe totalmente treinada.

Nivel minimo de preparacéo

Com o intuito de determinar o nivel minimo de preparacao para
um ataque quimico, Michael |. Greenberg® desenvolveu uma lista de
critérios de inclusdo. Essa lista € composta de:

1. Equipe contendo um médico do setor de emergéncia com trei-
namento formal completo em atendimento as vitimas de ataque com
armas quimicas ou bioldgicas de destruicdo em massa;

2. Capacidade de descontaminar, ao menos, 10 pacientes
por hora;

3. Protocolos de cooperacao com 6rgaos civis e militares envolvi-
dos na evacuagdo e tratamento de incidentes quimicos e bioldgicos
(Forcas Armadas, Policias Militares e Civis, Corpo de Bombeiros,
Defesa Civil);

4. Protocolos de cooperacdo com agéncias locais capazes de re-
alizar a investigag&o do terrorismo quimico ou bioldgico;

5. Participagdo de exercicios e simulagdes de desastres com
agentes quimicos ou bioldgicos no decorrer dos Ultimos 20 meses;

6. Estoque suficiente e apropriado de antidotos (atropina, prali-
doxima, diazepam).

Baseando-se nos critérios acima citados, menos de 2% dos hos-
pitais na Filadélfia e arredores apresentaram um nivel minimo de
preparagdo.'® No Brasil ndo ha, até o presente momento, dados ob-
jetivos que suportem informacao semelhante.

Conforme essas recomendagdes, torna-se evidente que as equi-
pes especializadas das Forcas Armadas e do Corpo de Bombeiros,
em cooperagdo com as Policias Civil e Militar, deverdo coordenar e
executar, no local do incidente, a descontaminago das vitimas. Esse
procedimento sera essencial para evitar que os socorristas e profis-
sionais de saude atuando nos hospitais possam contaminar-se.

E de extrema importancia que a rede hospitalar esteja preparada
com facilidades (&reas) para descontaminagdo em até 30 minutos
apos a notificacéo do ataque.*810192325

Cada hospital devera possuir uma area em que os individuos
potencialmente contaminados possam trocar suas roupas por outras
vestimentas nao contaminadas. Preferencialmente, um equipamen-
to de monitorizacdo devera ser utilizado de forma a garantir que o
agente quimico foi removido durante o processo de descontamina-
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¢do. Isso nem sempre sera possivel, visto que esses monitores s@o
extremamente caros e requerem pessoal devidamente treinado para
opera-los. No Japéo, alguns poucos hospitais universitarios possuem
monitores como o ChemPro 100 (Environics, Mikkeli, Finland).2>23

O uso de equipamentos de protecdo individual é tao importante
quanto a correta descontaminacao. No ataque a Téquio os funciona-
rios do St. Luke’s Hospital ndo possuiam nenhuma vestimenta resis-
tente aos agentes quimicos. Ha, na literatura, estudos indicando que
0 uso de equipamentos de protegéo individual de nivel C (contém
uma mascara que adsorve e filtra o ar inalado do ambiente preser-
vando o trato respiratério) € apropriado para instalagdes médicas.
Porém nao ha um consenso, visto que esses equipamentos sao pou-
co efetivos diante de substancias como mondxido de carbono, alguns
metais pesados e cianeto.202

Como os sintomas experimentados pelos individuos submetidos
a acdo das armas quimicas sdo inespecificos e normalmente as in-
formacdes sobre 0 agente quimico utilizado nem sempre séo claras,
a presenca de um laboratdrio clinico capaz de mensurar 0 agente
quimico em questdo, ou seus produtos de degradagdo, facilitard a
identificag@o precoce da substancia envolvida e, por conseguinte a
terapéutica adequada.?”?® No ataque ao metrd de Téquio, a combina-
céo de diferentes métodos (reativacao induzida por fluor, determina-
cdo da inibicdo da enzima acetilcolinesterase e espectrometria) foi
empregada para estabelecer a identificagdo do sarin.'

A complexidade e a persisténcia dos agentes neurotdxicos levam
a diversas complicagdes nos individuos afetados. Se compararmos
com a intoxicag&o por inseticidas organofosforados e outras armas
quimicas como o gds mostarda, 0s agentes neurotdxicos tem um
maior indice de letalidade na fase aguda. As manifestacoes clinicas
sao influenciadas por muitos fatores ambientais como temperatura,
umidade, dire¢do do vento, uso de equipamento de protegao indivi-
dual, o tipo de atividade e o tempo em que o individuo permaneceu
na zona de exposi¢do. Apesar dos primeiros cuidados e uso de con-
tramedidas (atropina e oximas), o alivio dos sintomas pode demorar.®

Além de estoques adequados de antidotos, é preciso que as
equipes médicas e farmacéuticas sigam protocolos terapéuticos pa-
dronizados, otimizando os recursos materiais e diminuindo a possibi-
lidade de erros. 13192828

CONCLUSAO

Os dados da literatura permitem-nos concluir que os atentados
com armas quimicas sao eventos de grande magnitude que reque-
rem dos drgaos militares e civis um nivel de preparag@o permanente.
Hospitais, equipes de socorristas e de saude deverao ter o conheci-
mento necessario para agir prontamente num eventual ataque com
arma quimica. Estoques apropriados de equipamentos de prote¢do
individual e antidotos associados a areas especificas para descon-
taminac@o das vitimas sdo essenciais para que tenhamos o menor
numero de individuos intoxicados.

CONSIDERAGOES FINAIS

Com o aumento da frequéncia na realiza¢do de eventos de gran-
de porte no Brasil, torna-se imperativo que tenhamos conhecimento
necessario para respondermos de forma efetiva a ameacgas dessa
magnitude. Dentro desse contexto, insere-se o sistema de saude,
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que deve estar preparado de acordo com as normativas internacio-
nais, ainda que, ndo tenhamos registros de atividades terroristas em
Nosso pais.
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ABSTRACT
Chemical weapons in its classic concept are any chemicals used in military operations to kill, injure or incapacitate individuals due to their
toxic effects. In recent history this weapon began to be used also by paramilitary organizations, religious sects and dictatorial governments
against civilian populations. In this context, it is imperative disseminate the knowledge on preventive actions against possible attacks with
chemical weapons, either in military or civilian means.
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g INTRODUCTION

’;, Chemical weapons are a class of weapons of mass destruction. The development and production of weapons of mass destruction are
5 forbidden by an international convention, ChemicalWeapons Convention (CWC), which Brazil is a signatory since its signature in Paris on
S 1993. Despite the efforts of several nations to reduce this kind of weapon stockpiles, up to now, several countries have not yet adhered to the
§ Convention.'3

@ c The estimated cost for a large-scale operation against a civilian population with conventional weapons is US$ 2,000.00/Km2, while the @

g cost using nuclear weapons is US$ 800.00/ Km?; for chemical weapons, US$ 600.00/ Km?, and for biological weapons, US$ 1.00/ Km?(Fig-
= ure 1).Due the reduced costs for its production and

§ usage, chemical and biological weapons are also
g known as “The poor man’s atomic bomb”.2 Thus, the Custo (US$ IKMZ)

o defense against these agents is no longer a concern
2 " . 2500

= only the military sphere, but also for the civilians.

- Neurotoxic agents are the most relevant group

S 2000 -

of chemical weapons. These agents show high
toxicity, fast action, and different drug administra- — = Convencional
tion routes, including inhalation and percutaneous

o ) ® Nucleares
routgs. They are sgbdmded into two groups gc- 1000 - —_—
cording to the persistence of the agent, G-series
and V-series.*' Their action in the organismis re- | ./ | SEologicas
lated to the enzyme acetylcholinesterase, which 600
degrades the neurotransmitter acetylcholine and, 0 - . . : 4 ‘
therefore, increases the action time of acetylcho- Convencional Nucleares  Quimicas  Biologicas

line in the synaptic cleft causing a sustained stim-
ulation of the parasympathetic receptors. The clin-
ical resulting effects of these agents, at moderate
drug doses, are increased salivation, tearing, sweating, decreased vision / miosis, and headache. At high drug doses, it is observed bron-
chospasm, dyspnea, muscle twitching, seizures and death caused by anoxia.'**®

Figure 1: Estimated cost for a large-scale operation with different types of weapons. Adapted
from Silva et al., 2012.

' Pharmacist. Pharmacist in Navio Aerodromo S&o Paulo. Master’s degree in Pharmacology/Neuroscience from Federal University of Parana. E-mail: fco-
dagnone@gmail.com.

2 Pharmacist. Specialist in Hospital and Clinic Pharmacy from Racine. Pharmacist in Section of prescription drugs in Hospital Naval Marcilio Dias Naval Hospital.
% Pharmacist. Specialist in Industrial Pharmaceutical Technology from Federal University of Rio de Janeiro.
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It is estimated that the stockpiles of this kind of weapon on Al-
bania, India, South Korea, United States and Russia are superior to
60.000 tons.'

OBJECTIVE

The purpose of this manuscript was review some aspects in the
literature concerning the health care to victims from chemical weap-
ons poisoning, based on the Japanese experience after the attack
with Sarin gas in the Tokyo subway.

METHOD

This study is a narrative review of the literature data. The research
was carried out in databases such Medical Literature Analysis and Re-
trietal System On-line (Medline) e Scientific Eletronic Library On Line
(SCiELO). The search period was from March 2015 to August 2015.
The following descriptors were evaluated: chemical weapons, neurotox-
ic agents, terrorism, sarin, and emergency medical services. A detailed
evaluation of the scientific quality of the articles was not performed be-
cause it is a narrative review. The selection of the papers was based on
the perceptions and professional experiences of the authors.

REVIEW
Background on chemical weapons attacks

Historical data indicate the first chemical weapon attack oc-
curred in the city of Ypres in Belgium, during the First World War in
1915, when Germany released chlorine gas on allied troops. 01416
Later, in the seventies of the last century, American troops released
a large amount of the Agent Orange during the Vietnam War. This
pesticide acts as a defoliant and presents a high content of impurities
and toxic substances, such as dioxins. Dioxin is a powerful carcino-
gen that still causes damages to the health of the Vietnamese people
and American veterans.'”18

In 1988, around 5,000 people from Kurdish ethnic group were
killed in attacks with sarin gas in the town of Halabja in northern Iraq
under the leadership of Saddam Hussein. This chemical agent was
developed by Germans in 1938 in an attempt to create a more ef-
fective pesticide.'®'® Sarin alters the neurotransmission mechanism
causing death by asphyxia because of its action in the peripheral
nervous system and consequent dysfunction of the muscles involved
in breathing. Depending on the level of concentration and exposure,
Sarin may be 26 times more lethal than Cyanide poisoning. For ex-
ample, a teaspoon dose of sarin is able to kill up to 10,000 people
in approximately 60 seconds unless a dose of the neuromuscular
blocker containing atropine (antidote) is administered on time. "

At least a quarter of US veterans, who served in the Gulf War
between 1990 and 1991, presented symptoms such as fatigue, re-
spiratory problems, musculoskeletal pain, neurological and psychiat-
ric disorders. It became known as the Gulf War Syndrome, probably
from exposure to more than a type of neurotoxic agent.™

In March 1995, the city of Tokyo in Japan suffered the second ter-
rorist attack with sarin gas. Nine months earlier, the city of Matsumoto
had been the target of the first attack. The attacks were carried out by
members of a religious sect called the AumShinrikyo (Teaching of Su-
preme Truth), which carried plastic bags containing a mixture of sarin
gas to 15 subway stations. These attacks (Matsumoto / Tokyo) resulted
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in 20 deaths and more than 5.700 individuals required medical atten-
tion resulting from intoxication with the chemical agent.41012

On August 24th 2013, the organization “Doctors without Borders
reported that approximately 3.600 patients presented or reported any
symptoms related to chemical agents. The patients were admitted on
21 August in 3 different hospitals located in the area of Damascus,
capital of Syria, with neurotoxic symptoms including: convulsions, ex-
cessive salivation, pinpoint pupils, blurred vision and difficulty breath-
ing; among these patients, 355 died. The World Health Organization
(WHO) believes the symptoms indicate exposure to neurotoxic agents
such as sarin or XV, both reported as Syrian warfare weapons.’Doctors
without Borders” did not confirm the exact cause of the symptoms and
neither a responsible for the attack; however the epidemiological pat-
tern of the event, including a high number of symptomatic patients in a
short time and contamination of the first health professionals, strongly
indicate a massive exposure to neurotoxic agents.?

”

Lessons learned from Tokyo city attack

The first emergency call from the Fire Department in Tokyo to the
Ambulance Control Centre reporting a gas explosion in the subway
station occurred at 8:16 a.m. Healthcare teams began preparing to
receive the victims of burns and carbon monoxide poisoning. The
first patient, reporting eye pain and blurred vision, came walking from
the subway station to the hospital and arrived at 8:28 a.m. The first
ambulance arrived at 8:43 a.m. During the first hour, about 500 pa-
tients arrived at the emergency department of St. Luke’s Hospital. All
surgeries and appointments were canceled and a chaotic situation
was experienced in the hospital.##

According to Okumura et al. (2005),% in the attack with sarin gas in
Tokyo in March 1995, many health professionals had symptoms related
to minor exposure to neurotoxic agent. No primary decontamination was
conducted in the attack scenario - Tokyo Metro. In addition, the first re-
sponders and health professionals involved in the initial response had no
personal protective equipment suitable for this type of mission. As a re-
sult, 135 (9.9%) of the 1.364 officers of the Fire Department, who initially
responded to the incident, experienced symptoms related to secondary
exposure while transporting victims to the Emergency Hospital. There
were not only more victims due secondary expose because the purity of
sarin attack used in the Tokyo subway was only 30%.

Secondary exposure to the neurotoxic agent sarin also occurred
in hospitals that treated the victims of the attack. St. Luke’s Hospi-
tal received 640 victims on the day of the attack and a survey con-
ducted in this hospital after the accident indicated a rate of 23% of
secondary contamination among its employees. The rate of second-
ary exposure by occupation was as follows: 39.3% for nursing assis-
tants, 26.5% for nurses, 25.5% for volunteers, 21.8% for doctors and
18.2% for administrative staff. These data suggest that the extent of
secondary contamination increases in individuals as a direct result of
the duration and level of physical contact with the victims.223

The rate of secondary exposure by location was 45.8% in the
hospital chapel, 38.7% in the intensive care unit, 32.4% at the clinic,
17.7% at the nursing room, and 16.7% at the emergency room. The
low number of individuals, who have suffered secondary exposure in
the emergency room, was attributed to the fact that in this area, the
exchange between the outside air and the air from the ventilation
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system was extremely high, given the high frequency of opening the
automatic doors with the arrival of the victims. On the other side, the
high incidence in the chapel is related to its low air circulation and a
high numbers of victims at this place.?*

It is interesting to note that during the period of the attack, the
hospital did not present any specific place or room for decontami-
nation of the victims. The clothes of the victims were placed in plas-
tic bags, which led to the contamination of hospital air circulation
system. Secondary contamination also occurred when patients who
did not require hospitalization, returned to their homes with contam-
inated clothing. The deficiency to provide personal protective equip-
ment specific to this type of attack has resulted in the contamination
of medical staff. In addition, the hospital kept in his inventory only
1.030 atropine syringes for the treatment of moderate to severe cas-
es, which led the hospital to an emergency contact with pharmaceu-
tical companies in order to restore their inventory. It was necessary
to use three times the number of atropine in inventory, which made
the hospital to acquire 2.8000 doses on emergency.'

Koening (2009)* lists and highlights some fails on the evacuation
route and on the health treatment during the incident in the Tokyo sub-
way: 1) many of the victims were transported to the nearest hospital,
instead of distributing the patients among the different hospitals avail-
able in the region; 2) healthcare team had not been properly trained for
situations resulting from exposure to chemical weapons; 3) hospitals
failed in the detection and identification of cases; 4) only 110 doctors
from the fire department and hospitals in the area were responsible for
the care of all secondary exposures; 5) there was no decontamination
nor use of appropriate protective equipment.®

DISCUSSION
Guideline for a minimun satisfactory answer to a
chemical weapon attack

Given the previously reported problems, there is a consensus in
the literature that the hospitals must submit minimum requirements
for the care of victims exposed to chemical weapons, as follows:

1. Decontamination Facilities: Decontamination facilities are tem-
porary structures equipped with nozzles and hoses to wash contam-
inants, as well as victims of chemical agents. It must be outside the
hospital and nearby the emergency room;

2. Personal Protective Equipment: Equipment designed so that re-
sponders do not become secondary victims of the attack;

3. Extensive access to the atropine supply;

4. Fully trained staff.

Minimum preparedness to a chemical weapon attack:

In order to determine the minimum level of preparedness for a
chemical attack, Michael |. Greenberg? developed a list of criteria for
inclusion. This list comprises:

1. Healthcare team containing a doctor with complete formal train-
ing in the care of victims from attacks with chemical or biological
weapons of mass destruction;

2. The ability to decontaminate at least 10 patients per hour;

3. Protocols of cooperation between civil and military organiza-
tions involving the evacuation and treatment of chemical and bio-
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logical incidents (Armed Forces, Military and Civil Police officers, Fire
Brigade, Civil Defence);

4. Protocols of cooperation with local agencies able to carry out
the investigation of chemical or biological terrorism;

5. Participation on exercises and disaster simulations with chemi-
cal or biological agents over the past 20 months;

6. Sufficient and appropriate stock of antidotes (atropine, prali-
doxime, diazepam).

Based on the criteria mentioned above, less than 2% of hospitals
in the Philadelphia area present a minimum level of preparation.' In
Brazil there is, so far, no objective data to support similar information.

According to these recommendations, it is evident that special-
ized teams of the Armed Forces and the Fire Department, in cooper-
ation with the Civil and Military Police officers, must coordinate and
execute the decontamination of the victims. This procedure is es-
sential to avoid the contamination of the first responders and health
professionals working in hospitals. It is extremely important to hospi-
tals be prepared with facilities (areas) for decontamination within 30
minutes after notification of the attack.*810.192325

Each hospital should have an area where potentially infected
individuals may exchange their clothes for other non-contaminated
clothing. Preferably, monitoring equipment must be used to ensure
that the chemical agent was removed during the decontamination
process; however, this is not always possible because these mon-
itors are extremely expensive and require specialized training. In
Japan, for example, a few university hospitals have these monitors,
such as Chempro 100 (Environics, Mikkeli, Finland).?%

The use of personal protective equipment is as important as the
proper decontamination procedure. In the attack in the Tokyo, St.
Luke’s Hospital's professionals did not have any clothing resistant
to chemicals. Literature indicates the personal protective equipment
level C (which contains a mask that adsorbs and filters inhaled air,
preserving the respiratory tract) is suitable for medical facilities in
these cases; however, there is no consensus for its use because
these devices are ineffective to substances as carbon monoxide,
some heavy metals and cyanide.??

The symptoms of exposure to chemical weapons agents are
nonspecific and the information on the chemical agent is not always
clear. Therefore, the presence of a clinical laboratory able to deter-
mine which is the chemical agent or its impurities/toxic substances
will facilitate early identification and adequate therapy.?% In Tokyo's
attack, the combination of different methods (reactivation induced by
fluorine, determining the inhibition of acetylcholinesterase and spec-
trometry) was employed to identify sarin.

The complexity and persistent of the neurotoxic agents may lead
to several complications in affected individuals. Compared to poison-
ing by organophosphate insecticides and other chemical weapons
such as mustard gas, the neurotoxic agents have a higher mortality
rate in the acute phase. Clinical manifestations are influenced by ma-
ny environmental factors such as temperature, humidity, wind direc-
tion, personal protective equipment use, type of activity and the time
in which the individual remained in the exposure. Despite first aid and
the use of medicines (atropine and oxime), the relief of symptoms
may be may take some time.®
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In addition to appropriate antidotes stocks, it is necessary for
medical and pharmaceutical teams follow standardized treatment
protocols, optimizing the material resources and reducing the possi-
bility of errors, 1118192329

CONCLUSION

Literature data allow us to conclude that the attacks with chemical
weapons are large-scale events requiring military and civilian agen-
cies to a permanent preparation. Hospitals, first responders and health
teams should be able to promptly act in a possible attack with chemi-
cal weapons. Appropriate inventory of personal protective equipment
and antidotes, associated with specific areas for decontamination of
victims are essential to the smallest number of intoxicated individuals.

FINAL CONSIDERATIONS

Considering the increasing frequency in conducting large-scale
international events in Brazil, it is imperative that we have knowledge
to respond effectively to threats of this magnitude. Within this context,
the health system must be prepared according to international stan-
dards even if we have no records of terrorist activities in our country.
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