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ROm OF THE HOSPITAL IN S M t U X X  -PIISSIGN - --- 

Thk tloopital not infrequently plays an importmt '-1s i n  the d i s s d n a t i o n  

of ernallpox to Ooth s t a f f  and patients and 8ometims thrvughout a community. 

Due to the potential ilaportmce of hospitals i n  the spread of infeution, they 

should moeive substantial attention by those concerned rrlth the surveillance 

of smallpox. To better define the role of the hospital, observations are 

presented regarding the frequency of hospital associated outbreaks a€ smallpox 

an3 the pattern of spread during these outbreaks. Control measures are also 

sugge8ted which have been found usef'ul. 

Incidence oi Hospital Associated Smallpx - 
Between lqw and 1 9 ,  46 smallpox outbmaks were mported fkom Canada 

&. 15 European oountries('). alto gat he^, 9 4  cases warn reaorded i n  these 

outbreaks. O f  thase, @ cases (37$) were hospital associated oases (%able 1). 

Table I .  Hospital Associated Casea in 46 Smallpox Outbreaks L u  
Non-Endemic mas, 19% - 1968 

Trrtal No. No. of Hospital 
of Caasri ~ssoc la ted  Cases Other - 

974 358 616 

(loork) ( 37%) (f%) 

Further analys i~  bf these 358 sdlpox cases shows Witit 84 (2%) occumd i n  

e1i;her phy~icians or nurats workiilg i n  the hospitals iwtolved; a to ta l  of 

187 cases (52%) occurred among patients hospitalized for raarions other than 

Table 2. Status of Hospital Associated Cases when Infected 

Status  when Infected No. of Cssas % - 
patient a87 52 

Nurae 

Physician 

Other, 

*Families who stayed with I#tienta, 
-Cllim *-ta2~. eta. 

It :la also important t o  note that  of thew 358 hospital asaoaiatad cases. 

56 (1s) were first generaticn cases, infected direotly from the flrst importsd 
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cxie i n  the h o ~ p i t a l  arid the area (table 3). 

TaF~le 3. Hospital Associated Cases Sx Gener%>,!~'r; 

NO. of %?a2 -2 
Infected from 
Inported Cases 9% 1. 6 
(1st generation) 

Other generations 296 c F:-Z 4 

unknown 6 1 - - -. - 
WLP 3% I a. - 

!.L% 

'Ph? :xaspi* al ou~;bre&s noted above a l l  occw-?e.: in ::i:~ij? ?;lj:-Pa-ect ~3i;r:".r*l& 

I>!& sin:;?-ar epS sdes have h e n  reaognized i n  ended. :: ~rer;.*. . I n  1933: a 

gerleml h ~ a p i t e l  in  Smta Casa , Wazll , recoMed 7 h,.,spli. ti1 a :;s:>ciatacl case ? . . 
wldch 03: ,gimted from a patient with undiagnosed 3ntn:lpa:i i"'.!. T3et:\~i?eri 

Jre.mry aqd Dec.tmber 1967, 51 cases o c e m d  in a c.z:ldri?i?'& :o::pitai In 

V?!i;l;orS-a, .Fspfrlto Smto, Brazil; investigst im pzven.led L w t  5 5  of these 5i 
( 3 )  n:r;es w e r e  i]~itients Lnfected by undetected srailp~x ,?ase:! i r  ::-Y? huiipjtal . 

?:I. K:~dr:ts, I nd l a ,  one of 4 cases import& %wing .the pal;, -yes:, ?<:28 a p . t I 2 t l :  

( , r j  
siL:o w a s  infectel while hospitalized i n  anothar c i ty  :'or .: - 2  i.ck ?ip>x. , an5 .?FI 

,--(!$) 
(:c.dICion~i:i ey.ie3de involving 7 cases was rspclrted P?i#n &:?,it1 <hn.ing i9o> . 
'Y asu but a few examples of what, undoxbtedlg , -:i:i a % . - . -  ,: .. , :I ~ : : c ; : w i l  c:cc~m*?:n~e 

lJ~.ttern of Hon~ital Outbrestks ------ 
Ta P~lustrate the pttern of smallpox t~:ansn!isai.on I T ~  ;'??-.I hcrsgitcls, f::ve 

hc.sp5tai. associated cjutbrealca have been selectad :33d rj~L%~~s:;Iz-id. in ',?at18 4,, 

Hrlef dstecr-tpti ma of a e s e  hospital outbr+b&:s an.:: a~. i?o3.? > i V s  

&isode No. 1. 
-.- 

In 1947, a total of 12 case6 occurrad i n  Ejm Y o ~ k ,  6; - 2 f  !ild.eh were 

h+?epltai. associated cases. A person t rave l l i l y  Ercm Mexl co C i t y  to New fa - c 

tlecme 17. and 'ras d m l t t e d  t o  an infectious dl  serisr! hospi3al i r t  New York. 

P. diagnrais of .3rug elPergy was made and 5 d e . ~  ai'ttt:~: a& izw:. <;I:, .i?,;? g ~ t  L ?nr .. 
died. TMs pa%ienk w a s  not reoognizsd as amailpox iintil. r ~ f t c : ~ ~  &ex<-IL snct t t i e  

occurrerice of aiidLtienal cases. Three other pat?ei&a ir. ;"ha sane hard b.ai;.;w 

Z-tm) &uHae .Chla - -&&t2al -- wm?*' - -:.: .agi...;.l, 

these t m  pat'.ents uaa admitt& +a another hasp:;.tt,l with a cii&gwsis sx' 

chidcanpox and .i;ransrnikted %he infection t o  3 add5 ti c n a l  patients in ti?& 



hoapl-1. Thus the  i n i t i a l  case resulted i n  6 addftioncrl ceaes among other 

patiante i n  two s a w a t e  hoapilf;als. The f i m t  ncngniaed cases were two 

p a t i e ~ ~ t s  o f  the  f'fx-at generation. By the time they habd been 6iagnosed as 

smallpox, the patzents of the second generatien were a3.ready several days i n w  

the incub.tion pel*&. A period sf aaya aacurrwl between the onae?t of tb 

imported ewe and the oorpect diagnosis of the first reoognized mallpox case. 

O f  thn t o t a l  of 12 cases, 5 with contact outside tho hwpits.1, only 3.W ? m n  

vaccinated witl-3.n the previous 40 yeam. 

z s & e  No. 2. 

Tn 1959, a pstient vras admitted w i t h  a dlagnosfe of l e i ~ e a i s  to a gene- 

h a p i t a l  Sn Santa Caas, Brazil. %% patient was noted to Imve p ~ c k s  on 

s'dmfssion but these were attributed t o  other causes. W a  uwoognized 

smallpax csere infected b p m o m  ( f i m t  generation) i n  tne same hospital ward 

Ons of these 4 cases infected 2 patient8 (second generation) a d  one of these 

2 individuals Infected an additional person ( thlrd gema t ion ) .  a t o t a l  

of 7 haspltal associatad oases resul+& from the admissiori of an undetected 

emallpox om@. It should ba no%& that these pattents all b.ad typlca3. signs 

and synrgtoins of smsllpwc. Attention was &sawn to the  outbmak when a patient 

of the Emt generation died and tha poasibili tp of &allpax v m  conaidePcad. 

A perled of 28 days elspsod between the date of ornut of the i n i t i a l  case and 

the  date of  diagnoais of the flrsf urmoogiized amdllpax case. O f  the  8 oases 

moordad, only 2 had s o a m  in&oatAng auccessPul primary vacalnation a% some 

time l a  the paat. 

m. 
I n  1961, 13 cases ocaurred after a Mcistanl girl en- a hcrlspital 2n 

Bradfibmi, United Kinf;aom, with an adm5ssion tilagnosis of malaria. This patiezt  

died anc week after her aitmisslon. The aorraot diagr~osis af smallpx in tMs 

patient was  r ~ a t  suupeated unt i l  specimens fmm a seoondarg case were 

s u b s ~ m b l y  dried by a pathologist. E!y tha t  t i m c ,  at leest 8 additional 

patients h&d already developed the diseage during tho first b~nsra t ion  of LMn 

outbreak. Wse patients included 5 ofrfldren hospitalized h - t h e  same ward 

with the iixported case, the  pathologi~t  who had p@ft?med the post B K I ~ ~ R  

- -- 
the date or' onsat uf the i n i t i a l  case and $he date of defin2te diagnosis of the 

flmt recognized subsequent emallpox case. Only one of these patlent8 had a 

history of vaccination before expoaura. 



Episode No. 4. -- 
In 1'-)6=, 27 cams o f  smallpox occur- i n  Stockholin af'ter -the retam of 

a Swedisn sailor who became infected d i i n g  a trip 1;o m ertderni-, area.. 0% 

r;hesa cases , 13 were regarried .as hospital assaciutetl. Alt;c~et.:-:er , l! ' l a s p i t t ; . ; ~  

rvcre tnvo1va.i. Thr ciia,gnasern of t h e  u n r e c o ~ i z e d  :;mellpcx cases 011 ~ - j d : i ~ k 3 i ~ ? j l  

were: drug ail.er,g (hospital no. 1 ) , chlckanpclx (ho:;pi?zl 1 1 0 .  2), s p l a s t . 5 ~  

~maemi e ( FJS : h o ~ p I k a 1  30. 2 , vacclnetian mart ion  (hospj i.,t;l r?o.- 7,) , .: twtplas 

(also hoe;p%tif no. 31, am3 thr=o?rbcrytopen5a (bsp5tt~l no, k ) .  Yro b~p-LP-c.1 nu:*ses 

In?came 1cfec;ec' :%nu they,  i n  turr l ,  fnPec?*usd om pat1 e:lr, %:ye hoa~%i;t;'~.  work^!- 

tieveloped %imp? dio6a.e afrer contact -with -the linen of a ssfllpox patient. 

'.he war;ke~ -;len tralisaitted tho infection t o  anoLher ?oepiC-&I. Tke t'.'.r~t. 

~.eaognized <:.age !eras a patient of tke secoind gg-snerat3.0~ of caeap *ho di.++-i with 

tr diagmsis ,:' aplast ic  anemia, b ~ &  w a s  later suspc!cted to PAW:. h a d  smallpoxr 

A period of 37 days elapsed t?e:;weer; tha date of onset of the Irqaorted case e..? 

the date of diagnosis of the firsf reccgnized stndlpax em<:. '.?hi3 Stockhol~. 

<)utbreak co;~':inued l'or six generf,tions. O f  27 cases, ly k.ae p::.imarp 

vaccination :scars, !I ?ad a Msko ly  of revaccination,  +nd ociy 3 had nr. !Irlstr.x.:- 

of vs.cclnat : 9n. 

JQ&sode XQ. 'i. - -*1=--1 1 

::?I 1!26'!.. i!l cases of .s~na*lipox o n c i m d  3.n Kuwait, Of t h e s e ,  32 czses 

vraro hasplt ..? asnsola-ted cases. TJO i-,nspita:Ls were Lnvol~.ed. A Pzk: stani 

woma was :irb,n'.Ltted to the flrt .3t  hnspitnl with a dis.g1or;2s of zl::ckerLcr:t. 

I h i r ;  init:ia;;'rc! a cht.i:l a:' t,i..~~niim9sola11 involving 22 l'rL,q,itel as:.:ocia.tet! casaz 

Z.urZ:?g fout. i;enei-st;cils. Orie of t?:e i;Ldrd gt?r!aratioil carjss w-3:- refermd t o  

t.he second hrmpii;al &ad war di~tgnoswl as 'drug aL1er.g.r' . PIE >:atietlt riieci 

but Infectscl 9 oLizer :sattents .?ur.izir. hospital !-zst.iar. The fist,t recogilized 

cas;3 was R ;.:ital cas.e -In the a:!csnd genemiion.  A p~sriod of X days eiapsed 

hetween the ciete cf onset, of the ii!lpot-bed case &lid the  disgnosirt of the first 

cms mcognl :;od as smallpox. Of 41 cases, only 8 cci;r..;s ha5 d c f ? . n i t e  hi.:,toriei:l 

c,f vaccin~,ti:+n 'befor a B X J ~  we. 

. A .a . .& > . ~ .  <+.- --a ~ , G  . . ~. - J 7 7 > - ' , J ~ T ~ * 5 ~ + w x - 7 m ~ - : T  F.--,:: m~ 3 b<37:+3;,--&+-?-*:fi :+#&s&s+:i 

dlagmsls aid close &nthi?ts 1.2 t~he hospltal ward becam Infected. In 

these i ! vs c pis%!es, I n v o l v f ~ x  s n i a l l p ~ x  ~~t-~roduc';3.cmns into LO hosp?.tals, 



chickenpox was the admitting diagnosis on thme occasions. m 
remaining patients were variously diagnosed as drug; allergy, 

thrombacytopenia , aplastic anaemla, vaccination reaction, mal'arla, 

I s i s M a ~ i s  or -1p& as. Cm4 l a t t e r  three diagnoses appeared to be 

o o m c t ,  but a aomblned infection with smallpax was overlooked. It 1s 

notable that ,  of the several diagnoses, 0- chickenpax cases are apt 

t o  ba isolated fran other patients and thus there fa a ready omertunlty 

for transmission. 

2. In these 5. outbreaks, the iirst ~saogDiaed cases represented the firat 

or sewnd  ene era ti on of oases, but with the exception of the Ehglish 

episode, the delay i n  reaching the cormat diagnosis rss a t  least  o m  

month. When the first antallpox ease wan ~ g n i c e d  i n  a particular 

genmtlon,  the orsea b the sub6equent genemtion were usually well along 

i n  the incubation period. 

3. In  3 of tha 5 outbreaks, muallpox was not mspeoted until ane of .tSw 

patients died. 

4. Often, ruultiple hospitals are involved as a patient is discharged flwm 

one haspita1 af ter  k i n g  infected and su-uently admitted to a 8- 

hospital when the rash and fever occur. 

Cantml Measures 
A vaccination survey of employees i n  various hospitals I n  1962 i n  the 1BA 

mealad,  a t  that timc, that  an average of only 2% had besn vaaainated wlWn 

the.pmsian thme yearatlo). Although these d.ti are not neca-ly 

applicaLite t o  other countries, it is comaon eaprlence that mtal s W ,  axb 

aften poorly protested., National health a ~ t i e s  8hould organize 

vaacinatiun programmes t o  ensure that  hospital staff m routinely vacciaated 

every three yeam with potent vaccine. 

When smallpox Is suspected In a hospital i n  a mallpox-fme -5 
particular .attention should be paid t o  the following actions, In addition t o  

/' 
the 4 w d a y  established measures for outbreak control, 1.e. survefll8nce and 

disease contalmmt (11, 12) 

1. TEe foYXowing persons slihYX lie 6eIlrrnaaxateCQ7 yTBEcmEad P e ~ ~ a f  

their vaccin8tion hlstorgr 

a )  All patiante and hospital personnel (inaluding w o r k e r 8  dealing tilt& 



laurdry or contaminftted material) i n  t he  hc%p:.t& where a smdlpox 

casr- ?et: k e n  recep-ized. 

b) TPle saQe category of persons mentioiled in a) 2.n uiher hosp9td.s in 

the area, since q r i e n c e  show t h a t  secor:chty c?ses a m  frequent  

fn tizest! other hospi ta ls  whether o r  not they  i:Fe infr?cSiaus disease 

huspitrls .  

c )  Families of t he  persona mentioned i n  a) anc! b' . 
2. A 1 1  pfitients and hospital  staff i n  ell hospi ta ls  : n t i le  area at  r i s k  

should be scmened regarding possible siys of t h e  disesse,such as aoute 

febri?-e dlsease and development of a rash. Attention should be t o  

deaths ti! cases of chickenpox, drug allergy md b3.ood disease with 

haemo~l?lagic diatf*,esls. During an outbreak, a pii t lent  once discharged 

but r e t u r n i n g  to t h e  hospi ta l  with a fever shauld be careflllly evaluated 

3. Contacts ~f cases or suspected cases should be tra.ced, Lmruedlately 

vaccinated a d  placed under cloae awveillanoe Lo deieat  i n l t i a l  signs 

of smallpox, such 8,s fever and aching pains i n  tht, m ~ s c l e s .  Any contact; 

reporting such symptoms should be i so la ted  imdic.f;e'ty wltP1. it can be 

cletemdned doiX~1tel.y whetner or not he has stually~ox. I n  tracing contaote, 

parttaular rteasmee shou3.d be taken t o  +,Pace em-13- cont-acto in the 

hospital wha ray have alre3dy beet dischargzd efl--,r- csxposure. If 2:yper-- 

imaune g a i i g l o b u l i n  or anti-  v i r a l  druga , such as ri?@thiazone, ax-s 

avai lable ,  i t  may De Zeslrable t o  use these p;uducls i n  oantacts who have 

not beer] vazcinated before exposure but vaccinatic-n should be perfe'olmd 

irrespective of any other .treatment given. 

With regard to endemic areas ,  control neasures are. essen t ia l ly  the sane 

as menticned above. However, it is further recornended that mut ine  ~rocedUr,es 

be nstabliched for the vaccination of 211 p a t i e n t s  on ~dmLssion t o  hosp1tal.s 

i n  an endenic? Eir:?a. ThS.s 'w i i l  reduce t he  possible hi;h r i sk  of exposure t o  

smallpox i n  ilospitals i n  aE endszic area, Also, hospita: v i s i t o r s ,  par t iculhr ly  

i n  in fec t i cus  disease hospi ta ls ,  should be vaccinated. 
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Tabla 4. m l p o x  Outbreaks R e p o r t e d  fkxm Hospitals 

.= ,-- 

No. of 
Place 1 Hospital 
and Total 1 Associat.d 

Cases Cases 

Gnrecognizerf ,No. of I 
Initial ; Secondaq 

Hospitals Case in ;Cases in Ref  j 
3 

Involved Hospital , Hoepita1 1 

No. 1. 
CoAsaunicable Meease 
Hospital i 3  I I 
so. 2. I t 
General Hospital Chiakenpox 1 3  1 / 6 1 !  

1 1 
General HoApltal I 

Hospital 

No. 2. Chickenpox 
General Hospita'+ (died) 

Ap1ast.i c anaemia* 

N3. 3. Vaccination 1 
1 

Mental Hospital reaatlon 3 : 

Erysipelas* 2 

No. 4. 
CZinia for Thrcnnbocytopenia 1 
Inf sctious Disearies ( d i d )  

No. 1. 
(kmnmlcable Mseaae Chickenpox 23 (9) 
Hospital 

No. 2. 
General Hospital I I 
* 
Second introduction. 


