
Introduction 

INVEffi'IGATION OF HOSPrrAL-ASSOCIA� 
SMALLPOX - vrrORIA, ESPIRITO SANI'O 

by 

Mr Leo Morris
2

, Dr Arlindo Lavigne �e I.emos
3 

and Dr Oswaldo Jose da Silva 

WHo/sE/71 . 30 

page 71 

In October 1967, an outbreak of smallpox in a children ' s hospital in Vitoria, 
Espirito Santo, Brazil, was reported to tl'B national authorities responsible for 
the smallpox eradication campaign in Brazil .  Epidemiological investigation revealed 
an outbreak of smallpox which had been smouldering for at least 10 months in both 
the community and the hospital . The importance of the hospital as a potential 
focus for smallpox transmission in endemic as we ll as in non-endemic areas is 
emphasized by this outl:r eak.  

Vitoria, the capital of Espirito Santo, has an estimated population of 121 000 
(July 1967 ) and is located 527 kilometres north-east of Rio de Janeiro on the coast . 

The affected children ' s hospital . is a 250-bed hospital which serves the pediatric 
population of Vitoria and surrounding municipios . Most, if not all, of the patients 
are from lower socio-economic families.  
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Methods 

Data on smallpox cases in the hospital were obtained from a review of the 
c l inical records of all patients discharged s ince 1 January 1967 . Data on 
smallpox morbid ity in the State of Espirito Santo were obtained from officially 
reported data re ce ived by the State Department of Health . 

Since the investigation was begun almost 10 months following the onset of 
the initial cases ,  detailed case by case investigation to determine the source of 
infection was not possible . Accordingly, cases of smallpox in the hospital were 
c lass ified into 3 categories based on the usual 12 to 15 day incubation period of 
smallpox : 

1 .  Pat ients who entered the hospital with smallpox or those who had first 
symptoms within 11 days after admiss ion were class ified as having been 
infected prior to entering the hospital . These cases are called "not 
hospital -assoc iated" .  

2 .  Pat ients with first symptoms of smallpox from 12 -15 days after entering 
the hospital were classified as "poss ibly hospital -associated" as the i r ·  
incubation period was compatible with infection e ither prior t o  entering 
the hospital or during the f irst 3 days in the hospital .  

3 . Patients w ith f irst symptoms of sm�llpox 16 or more days after 
entering the hospital were class ified as "hospital -associated " 
cases of smallpox . 

Results 

Fifty-one (51 ) cases of smallpox were found t.o have occurred in the hospital 
from 1 January through 9 December 1967 . They were 'class ified as follows : 

Classification 

"Not" hospita l -assoc iated 

Poss ibly hospital -assoc iated 

Hospital -assoc iated 

* 

No . of 
cases 

11  

4 

36 

Interval between admiss ion and 
onset of f irst symptoms (range ) 

0 - 9 days 

12 - 15 days 

16 -207 days* 

Range excludes a kitchen worker in the hospital who had been 
working at the hospital for 1 -1/2 years . 

These 51 cases are shown in Figure l by month of onset . Although the 12 cases 
occurring from January through April appear to form the downward portion of an 
epidemic curve with a January peak, a search of 50% of the c l inical records of 
hospital discharges in 1966 revealed only one case of smallpox and that was in July 
of that year. No subsequent cases were detected until  11 January 1967 . This case 
occurred in a 5 -year old boy who had been hospitalized s ince 20 October 1966. The 
source of infect ion of this case was not discovered . 
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As seen i n  Figure 1 ,  all cases through April were "hospital -assoc iated " cases , 

with the exception of one "pos s ibly hospital -associated " ca!$e who experienced onset 

of smallpox on 30 January, two weeks following the f irst two hospital -associated 
cases . No cases occurred in May but , beginning on 2 June , an increase in case s was 

noted and , by August ,  the outbreak reached epidemic proport ions . The 25 hospital 
associated and 3 pos s ibly hospita� -associated cases which occurred between June and 

November are shown in Figure 2 by two -week periods . An increase in hospital 

assoc iated cases i s  seen in late July. The outbreak continued at an average rate 

of 2 . 5  case s every two weeks unt i l  the first two weeks of October when 9 case s 
occurre d . 

The 10 case s with onset i n  October are shown by two -day periods in Figure 3 .  
All pat ients in the hospital were vacc inated on 9 Octobe r and a l l  new admissions , 
except those in criti cal cond it ion ,  rece ived vacc ination starting on that date . 

No add iti onal cases occurred after 14 October with the except ion of one case on 

30 October and a second on 13 November . The pat ient who experienced onset of i l l 

ness ort 30 October was the only adult case . She was a 28 -year o ld kitchen worker 

employed at the hospital s ince 1 May 1966. She had never been successfully 
vaccinated and had not been vacc inated with the others on 9 October . One add it ional 
child experienced onset of symptoms on 13 November following admission to the 

hospital on 31 October . The source of this infe ct ion cou ld not be determined . 

The age distribut ion of the 51 cases is shown be low :  

Poss ibly 
Not hospital - hospital - Hospital -

Age assoo iated associated assoc iated Tota l Fatal cases 

6 months 0 0 1 l 1 
6-11 months 0 0 3 3 0 

1 year 6 1 11  18 3 
2 years l 1 4 6 0 

3 years 0 0 1 1 0 

4 years 1 1 3 5 0 

5 -9 years 2 0 10 12 l 
10-14 years 1 1 2 4 0 

15+ years 0 0 1 l 0 

Total 11 4 36 51 5 
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None of the 51 cases had been vaccinated prior to exposure to the disease . 
As shown above , five of the. 51 cases died . Information regarding these fatal cases 
is presented below. 

Date of 
Date of Admission onset of Date of 

Age Sex admission diagnosis smallpox death Comments 

1 yr .  F 2 June Pneumonia 23 June 28 July 

2 mo . M 31 July Pneumonia 23 August 9 October 

l yr . F 11 September Smallpox 31 August 12 September 

5 yr .  M 14 Se ptember ? 6 October 10 Octob�r Receiving steriods 

1 yr .  M 13 November Smallpox 13 November 17 November 

Three of the children who d ied had been admitted for other causes and con
tracted smallpox while in hospital ; two were admitted because of  smallpox . The 
two pat ient s  originally admitted because of pneumonia d ied 35 and 47 days respectively 
after contracting smallpox . The responsible cl inician attributed death to be due 
to smallpox . The remaining three died within two weeks after onset . The occurrence 
of 5 deaths among these 51 cases is considerably high�r than the case -fatality rate 
of about 1% , which is customarily observed in Brazil \1 ) . 

The immediate area served by the hospital is the Zona de Vitoria which 
includes an estimated population of 325 000 . In this area, in addition to the 51 
cases noted above , 88 cases of smallpox were reported through October 1967 , This 
:i. s  a cons iderably greater number than the 12 cases not ified frol'J'll this area during 
1 966 . 

Discuss ion 

Persi stence of this epidemic undoubtedly reflected an interplay of transmfas ion 
of d isease between the hospital and the community as a whole . There were a number 
of separate introduct ions of smallpox i�to the hospital, at least 1 1  and perhaps 
as many as 15 . At least 36 persons contracted infect ion in the hospital,  of whom 
35 were patients and one was a hospital employee . It is quite probable that a 
number of the cases occurring in the community at large also contracted infection 
in the hospital , e ither in the outpatient clinics or as visitors . In add ition, 
some patients may have been infe cted in the hospital but d ischarged before clinical 
illness developed . 

The importanc e of the hospital as a focus of infection both in endemic and non
endemic areas has been wel l -described ( 2 )  and was noted part icularly by the WHO 
Sc ientific Group on Smallpox Erad ication (3 ) . 

Stringent isolation of all patients as well as thorough vacc ination of all 
hospital personnel and re strict ion of vis itors to those previously successfu l ly 
vaccinated , should prevent hospital outbreaks of smallpox. In some endemic areas, 
all  patients admitted to infe ctious di�ease hospitals for whatever reason are 
vaccinated on entry ( 4 ) . 
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FIGURE 1 

SMALLPOX CASES BY MONTH OF ONSE'T 
CHIIDREN ' s HOSP rrAL, vrrORIA 
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FIGURE 2 

SMALLPOX CASES BY DATE OF ONSET 
CHILDREN ' S  HOSPITAL, VITORIA 

ESPIRITO SANrO, BRAZIL 
� JUNE - 9 DECEMBER 1967 
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FIGURE 3 

SMALLPOX CASES BY DATE" OF ONSET 
CHIIDREN ' S  HOSPrrAL1 vrroRIA 

ESPIRrrO SANT01 BRAZIL 

OCTOBER 1967 
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