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Avalaldlityd Nerve Gas Antidotes at Energency Phar-
macy in Tai wan

Gor-Mng Lin, M Fon-HAng My ND Tzong-Luen Weng, MD FhD

Abstrad

Ind dat dencd atack vas aed the deastai g man-naced sages Toinegigtethehogitd
sgadqilimgf a reveaat antiddie veswadthesaf dy dept d @rqgireasanirdcaa in10
ener gaoy requoeehogdtdsin Tapel Tvod themvaretati aynedcd cate ,ardtherenai ni ng
e gt ssoatky ref erd hogitds The average anout o s eceposit vas cd ad aed frandanuery
AR to Decenber 2008 f 0 eachhogdtd. Theanout o stadqaleinthetvoned cd cates vas
hge thanthet o theahe 8respose hospitd s (1660+110 ng v. 20+45 ng, P<QQl). The
agageanmut d arqireindl hogatdsvas 3D+0D gy Inaddtiay theaaaeti ne needed to
sy yaditiad artidtes vas3+1hors The campdty o thetregmat drirmgatack vased nat ed
tole26+0 2 prsas prr har f  eachhyitd. Athouhthe stodqile o thesehogatd sfufilled
trereqirenents franDepartnert o Hdth they caddmat & fadanadeqet e capadtyf a asain
edt. Incodw o ar suyreededthet thehogatd sodqlimgd drgaireisimsffideat fa
inddatd dendd atadkin Ta van treinreased hogdtd sakgdlea thei npl enataiond ingtu
rapdsynthesis rethod mgt be areduian (An Dsaster Md 2003 2 20-25)
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I nt roduct i on duicddtedin Tavan Athough the Depat-

Inrecat yeas theterraisretacks occurred
agn and aggin ¥4 Atacks by idogcd,
chremcd ardrad d oy cd agarts vere casl ¢
ered the nost possid e and devastating neth
abf or such nan- naced sages “° @ dem-
cd weapons, nerve gaes such as sainae
vel | knom asthethresten ngnears *4™° B
cawse o the possid e invd venert o nuner-
aspade theartidate argdne nay be rap
idydfdeed % Thecodtionremirns tohbe

nert of Hd threqueseddl thehogdtdshad
three-nanth safety reserve for dl ned cd
laggics trered reserve nay be nat the sanme
as Wet is eqected Mst o the hosptds
nai ntanzerostodka | esand have their rnests
saisfied by catanlogstic copanies A-
thoughit dloms far the requests provi ded by
tre Departrat d Heth thestuaionwll be
vaydf feet ienaterais atack suchas
asxineat oous.

From Departnent of Ener gency Mdicine, Shin-Kong Wu Ho-Su Menori d Hsptd, Tapei, Ta wan
Addressf a repirts Dr. Tzong-Luen Wayg Departnent of Ener gency Medicine, Shin-Kong Wu Ho-Su Menori d Hsptd, %

Wen- Chang Road Tapei, Taiwan
Recei ved: April 15 2003,
Tel: 886-2-283845

Revised: My 1 2003

Accepted: My 30 2003,
FAX 886- 2- 28353547 Enail:

M02183@s. skh. or g tw

An Dsaster Md Vd 2 No 1 2003



21 Argire ard Terrarism

Tosdwethe pddem Or. Kozak ever
providedas npl e net hod to conpound ng a
la gevd e d injectal e arago ne frompow
der wth good redlts  Inaddtian thereisa
sgificart ot advantage to usi ng povered
arqgireasahogitd stodqle Bf ore ve
ested if the nathod can be apdied to ar
semthefird issevehaetodaifyisthe
adlablityd ifetadeargireinthehosa -
tdsin Ta van Wetherein udervert the f o-
lowngi neesti geti antoevd Letetheavd | ablity
d drgire ardits axrespond ng response
@padtyf o a pssside cdemcd terais
atak

Met hods

The enar gency respose hospitd s have to be
eva ieted amud |y by the breau o He th
Tapei Gty Gvernnent. The anout o saf e
cepdt for nedica supply vas ae o the
deddists We therein cdlected the data
ant theanout o argane saf ecepstsin
10 ener gecy respose hospitds in Tapei
Gty. Two of themvere terti ary ned ca
ocate ,ardtherenai ning ei gt secodary re-
fard hogatds The average anout o saf e
teposit vas cdad aed franJanuary 2002 to
Decenber 2003 f a eachhogdtd.

For the hospta s that naintaned zero
hosptd dgposits, veinvesti geedfurthernare
thegoraiond nedcd suypdylajstics. The
aserae ti ne needed fromthe natice or o -
drirgd thehosatdstothearivd o nad -
cd sy y vere stud ed and recarded

For ed nation of the average victi s
thet caldbetresedinthefirs hor, veas
suned the average use of intravenous aro
prebeang2ngper Smna tadly 24ngin
thefirg har.
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Results
The saf ecept f o @ ropre vas reqesa
as 10 ngfa ndcd ceter and 0 ng f @
aher respose hosptd s by the dfintion o
tre Departrat o Hdth Al o thehogdtds
inths sudy cadd fufill the aritei a The
anout o stackpleinthe tvo nedicd cen
tesvas hde thanthat o the aher 8re
spanse hospitd s (1680+110 ngy v. 20+45
ng P<QQ). The average anout o aro
preinthehogatdsardlaedfa inestiggian
was 30+50ng Inaher vrds, each hosp -
td caldtrea 16+2 persos far ae haur.
Inaddtian the aerageti ne needed to
sypdyaddtiad artidtes vwas3+1lhors In
cosi draion o the average stadqi l es, the
@padty o thetrestnat duringanerve agat
atack wou d be 2 6+0.2 persos par hour
fa eachhosptd. Bcause Tavandill lad o
eqiaved thedemcd atack, the nuner
d pesdevidi ns codd nat be ed nated
However, if vetak Tokyo Sxin dtadk as
an exanle, the o fected person was nare
than 5000 If the s mla atack occurs in
Tapei were there are 64 ener gacy re-
spoee hospitds, the capadty o trestnart
wll ke, 00 parsastadly. The satage d
aropre wil be the prddemf o such an
edt.

D scussi on

Ly gicsiswdlyaed theaiticd sgsfa
determning successfu dsagde rdid and
resce H fective | g stics mnagenent ent
suesthat dl fuxtias aeextedinaui-
fiedti ne-ef fidat and cost-ef fecti ve namer .
Accordng to FEA indvidud |ogstics
fudtiosardassa aedsufuctiasind ke



2 (a) naterid nanagenent including
reqisitionng, odering and sourcing
aoui Stiar resarcetradd g recei; saae
and harding security, accountahlity,
inetay, ded oynant; i ssteardd stributian
recory, raetilizaiay ard dspsitiay (b
property nanegenant i nd ud ngaccourt ablity,
inentoy, dgusd, and record processng
(ofadlityranagenart ind ud ngfadlitysdec
timardacgu sition buldmgsavices i @ -
nation systens, comnmunications, fleet
managenart, s dyard hedth and physi cd
saarity; (0 transportati on nanagenart in
dugtrargortaionpiaitiang adxing
sard g ardaaqigtian ti ne- phasrgd arg
and novenent coord neti on ardtrading In
thevienpa nt o chremcd d sagesi mredi de
sy d theartidtesisdvastieessati &
depf o d fedtivetregnart f a theMdi ns ex-
posedtothe chemcd agats.

Ineticd demcd dsasesaeaed
thetypes d taraignntrevald Tre a gn

gohosphet e nerve agerts tabun (@Y, sarin
(@), sonan (&), and cyd osarin (&) ae
anong the nost taxi c chemcd varfare agats
known. 247813% Taoether they corisethe G
sies e apts, ths mned because G -
mansdatigsfirg sythes zdthem beg mng
wth GAin 193%6. Sxrinwvas deve goed in
198 fdloed by GDin19Mardfirdly G-in
199, The oy aher knom rerve agat is O
ghf S(2-d isopropyl amnoethyl) neth
yl phosphonathi cete (VXY Besces decatam
It anard ener gency care i ncl ud ng a rvay
nai ntenarcearddrald aionsyqot, reesd d
nerve agart taxi city depends on the pronpt
pratad admgraiond theartidies suh
sdarqgreadpdidx e Ingeed, Nerve
aptsad byfird brdrgardthenirreesdy
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iradivairgaceylddiredease praddnga
taxic accumil ation of acetylchdine a
mecainc noding ardoatrd nervas sys
emsynapes® A noscarin c receas, neve
apts case masi s amddandd a hypersecre
tion (salivary, bronchi d, laai nal,
brodooostricion vanting d arkeg uirey
adf ecd inatiree radead 3 Arnadin
icreepas, they case sveetigardinti d de
fasialaianf d | oned by wesknessardflaad d
prdyss A ddiner gcreepasd oatrd
nervous system these agents produce
imtablity, dzzress ldha gy,ammesa dad a
®iares, com, ardrespraay cepessm
Nerve agat s d so case tachycard aarnd hy-
pertension vi adi nol ation of the adrerd
nedd la They dso apoesr tobdniadtinic,
cad acnecainc, adduarate N-nathyf -d
agataererepgas Nrve aggts d so artap
nize gamma- am nobutyric acid
reuraransmssion, Wi chin part nay ned de
®iaresand neurgat hy.

In 196 saindtadkin Tokyo suvay that
klled 22 victi ns ard & fected over 5 000
peod e 479 Athough the evernt might be nat
cosi dred asanirntatiad demcd d sade
by dfintionincosdraiond themaine
e d inad sy inJapn it gill ds
closed the shortcomngs in disase
peparedres The shortage o the artidae
argire f or such a nass casudty vasan
examle Treartidtesinduwgargireae
wud |y depositedinthe hosptd’ s prermacy.
The anout o the artidtesadlaldea hand
isdvays ma sufidet fa alarge nuhe o
theMdi ns exposed to the nerve gaes Intle
UntedSaes dsade respose o can zati as
aesadqlimgtheartidies, bt gill cosue
nchti netonakethe later aval able * The
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sanestuionocoddooor in Ta van

Qr study denarstrated thet the reserve
d theartiddted o rerve agatsislonf aa
mass sty cased by inetiod o ad-
detd demcd inddats. Thepossid ereasm
fa theaboe dsarvationisthet nost o the
hospita s kegp zero deposit under the cont
@ep o hosptd nanagenat. The nedi cal
suppl y conpanestae ol st o thelagy s
tisvakfa mdcd irgtitues. It o carse
hasits omoost-ef fedtivebaditsinthe usd
t ne bu nay saaificetred fidedesdrimga
chemcd inddat. Wethrktheresd uias
nay i ncl ude two naja vays. Tefirg isto
edadishd sage respose hosptd s thet ae
niny resposide f a the nnagenent o
gedfictyesd thedsages THsresduim
ek ful ardlogstard g firnard d sygoat
framthe goverment. The aher vy isto de
v gothe dterretive nathod to nake the arti-
ddesadlade Fr thspupose thened cd
suppl y conparies shod d have the ablityto
keepthreartidtes medi ady adlaldeda
ayti e Qherwse, the hosptds have to
haetheallitytosythes ztreartidtes m
ned edyindtu

D. Kozak provided recertly a nethod
d rapdarginesythedsingtu *Withtrer
nethod ala geanout of arogone coddbe
poiddinlessthan 1 hor f a ener gency
persord totrest hudreds o victi ns. On
aerap 10to0ngis nescd pr petiat. A
smjez2ghatlecaddthad aeleagdiedto
the trestnet of nore than 10V di m As
they stated rescue persord cod d even use
trerardfill rthodtorecostitueartidted
thresoaed thedemdd atadk Athoughthe
 ay (a qdityootrd) and the athoriza
tionnay betw naja pddersf a wlstowse

An Dsaster Md Vd 2 No 1 2003

thenod, therapdsythessmhadisgill a
good vay in recat sitution here /s Or.
Kozek nentioned, severd potenti d card-
Hed arapdsynthessindukpdidx ne,
d azepam beta-agonists, and cyan de
atidtes

Incodusion or study reved ed thet
thehostd sad@lingd argireisirsufi-
datfa inddatd demcd atadkin Ta van
dthaghitsamut gill fufilledtrereqire
narts defi ned by the Depertnent o He th
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