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ROLE OF THE HOSPITAL IN SMALLPOX TRANSMISSICN

I. Arital

The hogpltal not infrequently plays an ilmportant yole in the dissemination
of smallpox to toth staff and patients and sometimes throughout a community.
Due to the potentia) ifmportance of hospitals in the spread of Infection, they
sheuld recelve gubstantial attention by those concerned with the surveiliance
of smallpox. To better define the role of the hospital, observations are
presented regarding the frequency of hospital associzted cutbreaks of smallpox
and the pattern of spread during these outbreszks. Control measurss are also
suzgested which have been found useful.

Incidence of Hospital Assoclated Smallpox

Between 1950 and 1968, 46 smallpox outbreaks were reported from Canada
(1)

and 15 European countries . Altogather, 974 cases wsr2 recorded in these
outhreake. Of these, 358 cases (374) were hospital associated cases (table 1).

Table 1. Hospital Associated Cases in 46 Smallpox Qutbreaks in
Non-Endemic Areas, 1550 - 1968

Total No. No. of Hospital
of Cases Assoclated Cases Qther
974 358 616
(100%) (37%) (63%)

Further analysis Qf these 358 smallpox oases shows that 8i (23%) occurred in
elther physiclians or nurses working in the hospitals lnvolved; a total of
187 cases (52%) ocourred among patients hospitalized for reasons other than
smellpox (table 2).

Teble 2. Status of Hospital Associated Cases when Infected

Status when Infected No. of Cases z
Patient 187 52
Nurae 51 14
Physieian 33 9
Other+ 87 25
TOTALs 58 100

*Families who stayed with patients,
wisitors to hospital, ete.
It 18 also important to note that of these 358 hospital associated cases,
56 (16%) wers first generaticn cases, infected directly from the first imported
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cane in the hospital and the area (table 3).

Table 3. Hosplital Associated Cases by Generzticrn:

No., of Casag &
Infected from
Imported Cases 5€: 1€
(1st generation)
Other generations PGE oz
Unknown & i
TOTAL:Z 35E ol

Thi 1ospiial ousbresks noted above all occcurred in Snililsos-Teee courtries
it 3imilar episodes bhave been recognized In endeal: aress. In 195%. a
general hospitel in Santa Casa, Brazll, recorded 7 haqpi*ul as3aciater cage:
which 0.1 zinated from a patient with undiagnosed smalilpo:” 3}‘ Betwaern
Juruary snd December 1967, 51 cases occurred in a cxlidrzi'e ‘ospiial in
Vitoria, Espirito Santo, Brazil; investigation ravealed Laet 20 of thess 5t
czues Wwers patients infected by undetected smallpox :asen ir w hoapitaltj}.
Tr. Madras, India, one of 4 cases imporisd dwring “he pazi. vear was a pelisn:

4
viho was inf2oted while hospitalized in another ciiy Tor soick nnux( ), and an

(%
ecditional epiende involving 7 cases was roported from Brazil during 1665 }.

*tese ace but & few examples of what, undoubledly, -is a 15l U .OCEMON CLOUTINIACE

Yettern of Hosplital (utbresks

Te illustrate the pzttern of smallpox tranamission vi i hospitals, flive
hospital assoclsted outbresks have been selectad nnd sumis-tzad in Watls 4.

Brief descriptins of these hospital outbreaks ar: a:. foll sea.

Erisode No. 1.
In 1947, a total of 12 cases occurred in New York, © of wuhich wsre

hespital associated cases. A person travelling “ro: Mexivo City to New foi ¢
vecame 331 ond vas admitted to an infectious disense hospital in New York.

b diagnosis of irug allergy was made and 5 deys altoey: adtission, sk rablon
dled. This paslent was not recoenized as smalilpox undil ftur dezih and the
ocourrer.ce of aldditicnal cases. Three other patients ir tha same ward baeone
infected {firat generation) durine contactawith this initial case. - Oue-of. ..
these tlree patients was admitted to another hosp:isl withx a dlagnoslis or

¢chickenpox and uranamitted the Infection to 3 additicnal patients in that
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hogpital. ‘Thus the initisl case resulted in 6 additionsl czses among other
patiente in two separate hosplitals. The first recognized casss were two
patienta of the firat generation. By the time they had been diagnbsed as
smallpox, the patients of the second generatien were already several days inte
the incubstion period. A period of 32 days occurred between the onset of the
imported case and the correct diaznosis of the first recognized smallpox case,
or iha total of 12 ceses, 5 with contact ocutside the hogpltzl, only 3 nad been
vaccinated within the previous 40 years. -

Eplsode No. 2.
In 1959, a pestient was admitted with a dlagnosia cf lelsimaniasgls to a general
hospital in Senta Casa, Frazil. The patlient was noted tc have pocks on
ddmission but these were attributed to other causes. This unrecognized
smallpox case infected 4 persons (first generation) in the same heapital ward

One of these 4 cases infected 2 patients (second generation} ang one of these

2 individuals infected an additiona) person {(third generation)., -Thus, 2 total
of 7 hospltsl associated cases resulted from the admission of an undetected
emallipox cagse. It should be noted that these patianté all had typlcal signs

and symptoms of smallpox. Attention was drawn to the ouibreak when a patient
of the first generation died and the possibllity of smallpox was conaidered.

A period of 28 days elapsed between the date of onset of the initlal case and
the date of diagnosis of the first wrecognized smallpox case. Of the B cases
revordad, only 2 had soars indlcating successful primary vaccination at sone
time in tho past.

Eplsode No. 3.
In 1961, 13 cases occurred after a Pakistanl girl entered a hoapltal in
Bradford, United Kingdom; with an admission diagnosis of malaria. This patient

died one week sfter her sdmisslon. The correct diagnosis of smallpex in this
patient was not suspectsd until specimens from a secondary case were
subsequently examined by a pathelogist. Ry that“tima, at lcest 8 additional
patients hed already developed the disease during the first pensration of this
outbraak, ‘These patients included 5 children hosplialized in-the same ward
with the imported case, the pathologiat who had performed the post mortam .
A period ¢ 1R daye wiapssa siEisE

Tirst recognized subsequent smallpox case. COnly one of these patients had a
history of vaccination before exposure.
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Episode No._ﬂ;

Tn 1967, 7 cazes of smallpox occurred in Stockholin sfter the return of
a Swedisnh sailor who bscame infected during a trip t.o an endemic area., O7
sheze cates, 17 were regarded as hospltal assccisted. Altegeter, U4 Mospiteis
were involvai. The dlagneses of the wrecognized smallpex ceses on adaission
wvere: drug ailergy {hospital no. 1), chieckenpox (hospi%el ue. 2}, aplastic
anasniz {&ls> hospital no. 2), vaccination reactien (hospivel no. 3}, 2wcysipelas
(also hospital no. 3}, and thrombuaytopenia (hespltal no, %). ™o hospitsl nurses
hecams infaczed and they, Za turn, infected oane patie-t. “ng nesplis. worker
develcped th? disease afier contact with'ﬁhe linen of a swzllpox patient,
™he worker <ien Sransmitted the infection to another vospltial. Tre {7 st
recognized ~ase was a patient of itre second ganeration of caser ~ho died with
a diaznoesis »f aplastic ansemia, but wes later suspected Lo have bad smallpor.
A peried of 37 days elapsed beiween the date of conset of the imvorted case ar.i
the dzte of :liagnosis of the first reccgnlized smallpox easco, ‘this Stockholr
outbreak consinued I'or six generatlons. Of 27 cases, 19 rad primary
vacrination =cars, 5 1ad a nistory of revacclaation, and orly 3 had ne ndsteoye

af vaceination.

In 1967, 41 cases of simallpox ozcurred in Kuwaelt, QI threse, 32 coses
vers hospitn assocelated cases. T+ nospitals ware Involied. A Pakx:stant
wotan was wiritied to the first hozvitel with a disgiosls of 2hickenpex.

This initilswsd a chein of trznamigaion involving 22 hogpliel asszocisted cases
curing four senergiions. One of the {hird generaticon casss wir Peferyed to
the second hospiitel and was diagnosed as ‘drug allerg/s’. The atient died
but infected Y olher natlents Juring hospltal lzatior. The first recognized
casa was a2 ukal care in ithe sacond generatlon. A pariod of 37 days eliapeed
betwoen the vate of onset ¢F ithe luported case and the diagnosis of the first
cas® recogn’iued zs smallpox. Of 41 casez, only Beasss had definite nistordies

of vaccineti.n hefore sapesurs,

Tne us.o-l pattern of smallpox transmission in kospitals is evident froa

theze 1llustistionse

¥
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Alagnoals and close contants in the hospital ward becams infected. In

these iive c¢pisodes, Invelvins smalipox introduchions inte 10 hospitals,
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chickenpox was the admititing diagnosis on three occasions. The
remaining patients were varicusly diagnosed as drugz allergy,
thrombocytopenia, aplastic anasmia, vaccination reaction, malaria,
leishmantasis or erysipeias. Thelatter three diagnoses appeared to be
oorrect, but a combined infection with smallpox was overlooked. It is
notable that, of the several diagnoses, only chickenpox cases are apt

to be isolated from other patients and thus there 13 a ready opportunity

for transmission.

2. In these 5 outbreaks, the Pirst, recognized cases represented the first
or second generation of cases, but with the exception of the English
episode, the delay in reaching the correct disgnosis was at least one
month. When the first smellpox case was recognized in a particular
generation, the casesin the subsequent generation were usually well along
in the incubation period.

3+ In 3 of the 5 outbreaks, smallpox was not suspected until one of the
patients died.

5., Often, multiple hospitals are involved as a patient is discharged from

one hospital after being infected and subsequently admitted to a seCond
hospital when the rash and fever ogcur.

Control Measures

A vaceination survey of employees in various hospitals in 1962 in the USA
revealed, at that time, that an average of only 25% had been vacainated within
the .previous three ynara(lo). Although these data are not necessarily
applioable to other countries, it is common experience that hospital staff are
often poorly protected. National health authorities should organize

vaccination programmes to ensure that hospital staff are routinely vaceinated

every three years with potent vaccine.

When smallpox is suspected in a hospital in a smallpox-free area,
particular attention should be paid to the following actiens, in addition to

~
the already established measures for outbreak control, i.e. surveillence and
(11, 12)

disease contalinment
1. TThe Following persons should be Imnedlately vaccinzled regarclesy oY
their vaccination history:
a2) All patients and hospital persomnel {including workers dealing with



laurdry or contaminated material) in the hosp: tZ: where a smellpox
easz hae been recognlzed.

b) The same category of persons mentioned in a) in other hospitals in
the area, slnce experience shows that secondary <zses are frequent
ir these other hospliale whether or not they :re iInfecilous éisease
hospitals.

e) Families of the persons mentioned in a) and b .

2. All prtlents and hospitsl staff in 211 hospitals :n tie area at risk
should be screened regarding possihle signs of the disease, such as aoute
febrile disease and development of 2 rash. Attention ghould be paid to
deaths 1a cases of chickenpox, drug allergy and blood disease with
haemorrhagic diathesis. During an outbreak, a puotlent once discharged
but returning to the hoapital with a fever should e carefull& evaluated .

2. Contacts of cases or suspected cases should be triced, immedlately
vaccinated #nd ptaced under close survelllance 1o detect Initial =signs
of smellpox, such as fever and aching pains in the muscles. Any contscet
reporting such symptoms should be isolated immedictely until 1t can be
determined definitely whetner or not he has smallyox. In tracing contaots,
particular neasures should be {aken to trace earl) coniacts in the
hospital vho may have slready been dlischarpged zfe¢r axposure, If hyper-
immune zammaglobulin or antle.viral drugs, such as methiazone, are
availsble, 1t may bte desirable to use these producis in eantacts who have
not been vazcinated before exposure but vacoinatien should be performed

irrespective of any other treatmeni given,

With regard to endemic areas. control measures ar: essentially the same

as menticned above. However, 1t ig further recommended that rouvtine nrocedures
‘be estabiished for the veceination of zll patients on sdm-ssion to hosopitals

in an endenlc arsza. This 'will reduce the possible nizh risk of exposure to
smallpox in hospiftals in an endemic ares. Also, hosplisl visitors, particulearly

in infecticus disease hospitals, should be vaceinated.
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Table 4. Smalipox Quibreaks Reported from Hospitals

Total Diegnosis of !
No. of linrecognized No. of
Pl ace mspit&l Initial i Seconda.?y
and Total : Associated | Hospitals Cease in Cases in Re?!
Year lCases lCases Involved Hospital 'Hoapital No.
New York No. 1.
1947 12 6 Communicable Disease! Drug allergy 3
Hospital (died)
No. 2-
\ General Hospital Chickenpox 3 (6)
Santa Casa,
Brazil 8 7 General Hospital Leishmaniasis 7 (2)
1959
Bradford, K -
1961 13 8 Childrents Hoapital Malaria 8 (7)
{died)
Stockholm Ne. 1. -
1963 27 13 Commmicable Disease | Drug allergy .3
Hospital
No. 2. Chi ckenpox 3
General Hospital (died)
Aplastic anaemia# 1 (8)
No. 3. Vaccination
Mental Hospltsl reaction 3
‘ Erysipelas# 2
No. 4.
Clinic for Thrombocytopenia 1
Infectious Diseases (dled)
Kuwait No. 1.
1967 n 32 Communicable Disease | Chickenpox 23 {9
Hoapital
No. 2. Drug allergy 9
General Hospital (died)

*Second introduction.




