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Clinical observations on smallpox: a study of 1 233
patients admitted to the Infectious Diseases Hospital,
Calcutta, during 1973 *
D. N. GUHA MAZUMDER,1 S. DE,2 A. C. MITRA,3 & M. K. MUKHERJEE 4

The paper presents clinical observations on 1 233 persons with smallpox who were
admitted to the Infectious Diseases Hospital, Calcutta, in 1973. The disease was of the
modified type in 53 patients (4.3 Go), the ordinary type in 717 (58.2 %), the flat type in 249
(20.2 %), and the haemorrhagic type in 214 (17.3%). The fatality of these types of
smallpox was found to be 5.7 %, 26.8 %, 88.4 %, and 98.1 %, respectively, and the overall
case fatality was 50.7 %0. Tlhe haeniorrhagic type wasfound mainly among older patients and
affected males more often than females. The vaccination status of1 218 patients was known.
Of these, 901 (73.9 %) were unvaccinated and had afatality rate of53.4 %, whereas the 317
(26.1 %) vaccinated patients had a fatality rate of 36.5 %. Among the 201 haemorrhagic
cases, 145 patients were unvaccinated (16.09 % of the total number unvaccinated) and 56
(17.67 %) had been vaccinated. Of 34 patients vaccinated during the incubation period, 19
(41.1 %) died, whereas of 18 patients who had been vaccinated after the onset offever, but
before the appearance of rash, 9 (50 %) died.

Smallpox was endemic in Calcutta. The largest
yearly admission to the Infectious Diseases Hospi-
tal-the only hospital of its kind in the region
providing a bed to every case of smallpox brought
for admission-during the period 1962-73 was 1 333
in 1963. Subsequently, the yearly admission rate
varied between 23 and 263 until 1971. There was an
epidemic outbreak of the disease in 1972 among the
Bangladesh refugees staying at Salt Lake Camp, near
Calcutta. During the first 2 months of that year 764
patients were admitted to the hospital (2). The
admission rate of cases from the local population
then gradually increased, and in 1973 the total
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number of patients admitted to the hospital was
1 233.
As we were dealing with all the patients admitted

to the hospital, we decided to study the clinical
characteristics of the smallpox patients admitted
during 1973 from the local population, as these
constituted a homogeneous group.

PATIENTS AND METHODS

A total of 1 233 patients of different ages and
sexes were investigated in this study. All were clin-
ically examined daily and detailed notes were main-
tained. The cases were classified into 4 types-modi-
fied, ordinary, flat, and haemorrhagic (5)-according
to the clinical presentation as summarized below.

Modified type
A pre-eruptive febrile illness of 2-4 days' duration

was followed by the appearance of a rash. The rash
was discrete, but evolution was quick and " scabbing
off" occurred without passing though all the stages.
The lesions were often few, but sometimes numer-
ous. They appeared more superficial and often
showed pleomorphism.
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Ordinary type
The lesions appeared as papules on the 3rd or 4th

day of febrile illness. They became vesicular within
the next 48 h and pustular within the next 1-2 days.
The lesions were sharply raised and tended to be
tense and firm to the touch. Drying-up of pustules
and scabbing began from the 8th to the 10th day
after eruption. The lesions in any one area were at
the same stage of development.
Flat type
The pre-eruptive febrile illness was severe. The

lesions were slow to mature and the vesicles re-
mained flat with a central depression, so that they
projected little from the surface. They were soft and
velvety to the touch. In the patients who survived,
the lesions resolved without pustulation. In a few
cases haemorrhages at the base of a few lesions were
found.

In both the ordinary type and the flat type,
discrete, semiconfluent, or confluent lesions were
noted.
Haemorrhagic type
The pre-eruptive illness was characterized by

fever, intense headache and backache, restlessness,
and toxaemia. A dusky flush or erythema (patchy or
diffuse) was noticed over the face or body. The eyes
were congested. Fever persisted throughout the ill-
ness. Haemorrhagic manifestations occurred in most
cases, usually appearing on the 2nd or 3rd day as
subconjunctival bleeding, bleeding from the mouth
or gums, purpuric spots, petechiae, or ecchymotic
patches on the skin, epistaxis, haematuria, and-in
women-bleeding from the vagina. A few maculo-
papular rashes were noticed in some of these patients
before their death, which usually occurred between
the 4th and 7th day of the illness. In patients who
survived for 8-10 days, the haemorrhages appeared
in the early eruptive period, and the rashes were flat
and did not progress beyond the vesicular stage.

Virological investigation of a few modified and
haemorrhagic cases was carried out according to the
method used by Sarkar & Mitra (4). The blood of 37
haemorrhagic patients (selected at random) was
studied and variola virus was isolated in 29 cases.
No virus could be isolated from the remaining
8 patients. Virus isolation from the vesicular fluid or
scales was attempted in 19 modified cases and a
positive result was obtained in 13 cases. There was
laboratory confirmation of the clinical diagnosis in
80% of the haemorrhagic cases and in 68% of the
modified cases.

The various clinical types were correlated with the
age incidence and fatality. Only those patients with a
history of vaccination and evidence of a vaccination
scar were considered as vaccinated. The age and sex
incidence of haemorrhagic cases was also deter-
mined. The case fatality in 52 patients vaccinated
before the appearance of fever or rash was ascer-
tained from the available data.

RESULTS

The distribution of the 1 233 patients among the
4 clinical types of disease, and the fatality of these
types of disease, are shown in Table 1. Of the
3 patients with the modified type who died during
their illness, 1 was suffering from concomitant pul-
monary tuberculosis and the other 2 had gross
malnutrition. The 4 haemorrhagic patients who sur-
vived did not bleed from the mucous membrane but
had haemorrhage within the flat skin rashes. The
monthly admission rate of smallpox patients during
1973 is shown in Fig. 1. The maximum number of
patients occurred between February and April, the
peak (366) being reached in March. The monthly
admission rate of haemorrhagic cases followed a
similar pattern, the highest (84) being reached also in
March. The severity of the illness in relation to the
various age groups is shown in Table 2. The ordinary
type was noticed in increasing numbers in the
younger age groups (0-14 years), whereas haemor-
rhagic cases occurred mainly in older patients (15 to
50+ years). Accordingly, a large number of deaths
resulted from the ordinary type of smallpox in the
younger age groups-i.e., 0-1, 1-4, and 5-14 years
(63.3%, 63.2%, and 41.8% of the total number of
deaths, respectively). The haemorrhagic type caused
the largest number of deaths among older pa-
tients-i.e., in the age groups 25-34, 35-49, and >50
years (44.8 %, 80.2%, and 51.9% of the total number
of deaths, respectively). The flat type was ob-
served with more or less equal frequency in all age
groups, whereas there was a slight increase in the
occurrence of the modified type among older pa-
tients (15-49 years). A higher case fatality was
observed at extremes of age (Table 3). Thus the
death rates among patients in the age groups 0-1
year and 1-4 years were 85.1 % and 65.7%, respec-
tively. The corresponding rates for patients 50 years
of age and above and those aged 15-49 years were
54.1 % and about 50% respectively.

In the present study reliable data regarding vac-
cination could be collected from 1 218 patients. Of
these, 901 (73.9%) were unvaccinated and showed a
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Table 1. Clinical types of smallpox and case fatality
in 1 233 patients admitted to the Infectious Diseases
Hospital, Calcutta

Type of No. of Percentage No. of Case
disease patients of total deaths fatality (%)

modified 53 4.3 3 5.7

ordinary 717 58.2 192 26.8

flat 249 20.2 220 88.4

haemorrhagic 214 17.3 210 98.1

Total 1 233 - 625 50.7

Table 2. Incidence and severity of smallpox according
to age group

Age group (years)

0-1 1-4 5-14 15-24 25-34 35-49 >50

Modified type

No. of patients 0 3 7 9 16 13 5

% of total 0 2.6 2.9 3.4 5.5 6.8 5.2

No. of deaths 0 0 1 1 0 1 0

% of total No.
of deaths 0 0 1.1 0.7 0 1.0 0

Ordinary type

No. of patients 24 82 178 149 146 92 46

% of total 68.6 70.7 73.8 56.4 50.5 47.9 47.9

No. of deaths 19 48 38 35 28 14 10

% of total No.
of deaths 63.3 63.2 41.8 25.9 19.3 14.6 19.2

Flat type

No. of patients 9 24 37 61 60 40 18

% of total 25.7 20.7 15.4 23.1 20.8 20.8 18.7

No. of deaths 9 21 34 55 52 34 15

% of total No.
of deaths 30.0 27.6 37.4 40.7 35.9 35.0 28.8

Haemorrhagic type

No. of patients 2 7 19 45 67 47 27

% of total 5.7 6.0 7.9 17.1 23.2 24.5 28.1

No. of deaths 2 7 18 44 65 47 27

% of total No.
of deaths 6.7 9.2 19.7 32.6 44.8 80.2 51.9
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Fig. 1. Monthly rate of admissions to hospital for
smallpox in 1973, showing the number of haemorrhagic
cases (dotted line) in relation to the total number of
cases (solid line).

case fatality of 53.4%; 317 patients (26.1 %) had
been vaccinated and showed a fatality of 36.5%
(Table 4). The modified type of disease was observed
in 13.56% of those vaccinated and in 1.22% (11
patients) of the unvaccinated. Table 4 shows that
there was not much difference in the incidence of
haemorrhagic smallpox among unvaccinated and
vaccinated patients (16.09% for the former and
17.67% for the latter). But this similarity was more

Table 3. Incidence and case
group

fatality according to age

Age group No. of No. of Case
(years) patients deaths fatality (%)

0-1 35 30 85.7

1-4 116 76 65.5

5-14 241 91 37.7

15-24 264 135 51.1

25-34 289 145 50.1

35-49 192 96 50.0

>50 96 52 54.1
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Table 4. Severity of smallpox and case fatality in relation to vaccination
status (1 218 cases)

Unvaccinated Vaccinated
Type ofcaeasdisease No. of % of No. of f calse No. of % of No of case

cases total deaths % cases total deaths atality

modified 11 1.22 3 27.2 43 13.56 1 2.3

ordinary 542 60.16 161 29.7 177 55.84 30 16.9

flat 203 22.53 177 82.2 41 12.93 32 78.0

haemorrhagic 145 16.09 141 97.2 56 17.67 53 94.6

Total 901 73.9 482 53.4 317 26.1 116 36.5

apparent than real, as the total number of haemor-
rhagic patients among the unvaccinated group was

145, whereas that in the vaccinated group was only
56.' The flat and ordinary types of smallpox were

observed in proportionately higher percentages of
cases in the unvaccinated (22.53% and 60.16%o,
respectively) than in the vaccinated (12.93% and
55.84%, respectively). These differences were pos-

sibly due to the relatively higher incidence of the
modified variety in the vaccinated than in the unvac-

cinated. There was not much difference, as regards
the case fatality from the flat and haemorrhagic
types, between the vaccinated (78.0% and 94.6%,
respectively) and the unvaccinated (82.2% and
97.2%, respectively). However, the death rates were

fairly low for the modified and ordinary types in
vaccinated patients (2.3% and 16.9%, respectively)
in comparison with those unvaccinated (27% and
29.7%, respectively).

Table 5. Incidence of haemorrhagic smallpox according
to age and sex

Males Females
AgeToa

(years) No. %tof No. %of Total
total total

0-1 1 50.00 1 50.00 2

1-4 4 57.14 3 42.86 7

5-14 14 73.68 5 26.32 19

15-24 21 46.67 24 53.33 45

25-34 40 59.70 27 40.30 67

35-49 24 51.00 23 49.00 47

>50 10 37.83 17 62.17 27

Total 114 53.22 100 46.88 214

Table 6. Case fatality in relation to the number of
days between vaccination and the onset of fever
(or vice versa)

No. of days No. of cases No. of deaths Case fatality (%)

Vaccination before the onset of fever

oa 8 4 50

1 8 4 50

2 6 1 16.7

3 3 0 0

4 2 1 50

5 4 3 75

6 1 1 100

7 1 0 0

8 2 1 50

9 3 0 0

10 1 1 100

11 2 1 50

12 0 0 0

13 1 1 100

14 0 0 0

Vaccination after the onset of fever

1 3 1 33.3

2 4 3 75.0

3 3 1 33.3

Total 52 23 44

a Vaccination on the day when fever began.

Of the 214 haemorrhagic patients studied, 114
(53.22 %) were males and 100 (46.88 %) were females.
Table 5 shows that the preponderance of males was
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marked in the age groups 5-14, 25-34, and 35-49
years (73.68%, 59.70%, and 51.00%, respectively),
whereas females predominated in the age groups
15-24 years and >50 years (53.33% and 62.17%,
respectively).
Data regarding case fatality in 52 patients vac-

cinated before the appearance of fever or rash are
given in Table 6. Of the 18 patients vaccinated
within 3 days of the onset of fever (i.e., just before
the onset of rash), 9 died (case fatality: 50%). Ten
out of 25 patients (40%) vaccinated within 7 days of
the onset of fever died, as did 4 out of 9 patients
(44%) vaccinated 8-13 days before the appearance
of fever. The overall case fatality in 34 patients
vaccinated during the incubation period was 41.1 %.

DISCUSSION

A clinical study of smallpox patients admitted to
the Infectious Diseases Hospital, Calcutta, during
1973 revealed certain interesting features. Out of the
1 233 patients studied, 58.2% had the ordinary type
of disease, whereas 17.3% had the haemorrhagic
type. These results were at variance with the figures
given in a WHO report (5), in which 85% of patients
were stated to have the ordinary type of smallpox
and less than 1% the haemorrhagic type. In our
previous study, of 342 cases occurring among Bang-
ladesh refugees during 1972, we noticed the ordinary
type in 68.4% and the haemorrhagic type in only
0.6% of patients (2). The occurrence of such a high
number of haemorrhagic cases in Calcutta during
1973 is perplexing. We are aware of the fact that,
during a smallpox epidemic, all cases occurring in a
community may not be brought to hospital. Hence,
the observation of such a high incidence of haemor-
rhagic smallpox among patients studied during the
1973 epidemic may have been more apparent than
real. But a similar situation existed also in 1972,
when among the total of 449 persons aamitted to the
same hospital from the local population between
March and December, 28 (6.2%) had the haemor-
rhagic type of disease.a Rao et al. (3) observed the
haemorrhagic type in only 2.8 % of their cases during
the 1959 epidemic in Madras. They, also, reported
their observations in hospitalized patients only.
The largest number of patients were admitted

during the period January-April, most of them in
March. The monthly admission rate of the haemor-

a Guha Mazumder, D. N. & De, S. In: Paper read at
the Third National Conference on Infectious Diseases,
Bombay, 8-10 December 1973.

rhagic type of case followed a similar pattern. Thus
the monthly attack rate of this type of disease did
not differ from that of smallpox in general. About
870% of cases of the haemorrhagic type occurred in
patients aged 15 years and above, and this substan-
tiates the observations of Rao et al. (3). But the
preponderance of females among the patients ob-
served by those workers was not noted in our series.
In fact there were more males (53.22 %) than females
(46.88 %).
The case fatality among our patients was seen to

increase at extremes of ages: death occurred in
85.7% and 65.5 % of patients in the age groups 0-1
year and 1-4 years, respectively, whereas the cor-
responding figures for Bangladesh refugees during
1972 were 100% and 68.2% (2). In the age group
>50 years, 54.1 % of patients died, the correspond-
ing figure for the series observed by Rao et al. being
66%.
The observation of a large number of unvac-

cinated patients (74 %) in our series suggests the
absence of a strong demand for vaccination among
the local population despite the facts that there was a
severe epidemic of smallpox among the Bangladesh
refugees in the Salt Lake area near Calcutta during
the early months of 1972, and that a larger number
of patients from the local population were sub-
sequently being admitted to the Infectious Diseases
Hospital.a Analysing the results of our study of
1 218 patients from the point of view of the efficacy
of vaccination, we observed that vaccination reduced
not only the attack rate, but also the severity of the
disease and the case fatality. Though it is usually
observed that the modified type of smallpox occurs
in previously vaccinated persons (5), this is not
invariably true-as is evident from our observations.
This type of smallpox was observed in 11 (1.3 %) out
of 901 unvaccinated patients of the present series.
Rao et al. (3) also observed modified smallpox in an
unvaccinated patient in their series. Though there
was no proportional difference in the incidence of
haemorrhagic smallpox in vaccinated and in unvac-
cinated patients, the nearly three-fold rise in the total
number of haemorrhagic cases among the unvac-
cinated compared with the vaccinated suggests that
vaccination does reduce the incidence of haemor-
rhagic cases as is the case with the other types.
Hence, it is difficult to accept the observation by
Rao et al. (3) that vaccination does not offer much
protection against haemorrhagic smallpox.
Although the case fatality among unvaccinated

patients was 53.4%, it was 44% in the 52 patients
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Table 7. Case fatality in patients vaccinated during the
incubation period in 1972 and in 1973

No. of days
between Yer No fcssNo. of Case

vaccination and Year No. of cases deaths fatality (%)

the onset of fever

1-7 1972a 43 18 41.9

1973 b 25 10 40

8-14 1972a 13 3 23

1973 b 9 4 44

a Guha Mazumder & Chakravarty (2).
b Present series.

vaccinated within the incubation period and before
the onset of rash. As might have been expected,
vaccination after the onset of fever did not have any

influence on case fatality, but, when given during the
incubation period, it lowered fatality (41.1 % in 34
patients). In 1972, the case fatality among 56 Bangla-
desh refugees vaccinated during the incubation
period was 37.5 % (2). In patients vaccinated during
the week before the onset of fever, the case fatality
was low, being more or less the same for the two
periods studied. Although the case fatality among
patients of our previous series who had been vacci-
nated 7-14 days before the onset of fever (Table 7)
was low (23 %), that in the present series was
unexpectedly high (44%). However, although the
results of studies in Calcutta definitely showed a
reduction in the case fatality among patients vac-
cinated during the incubation period, compared with
that among unvaccinated patients, the figure was not
as low as that reported by Dixon (1)-i.e., 27.7% in
the former compared with 54.8 % in the latter.
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R1SUME

OBSERVATIONS CLINIQUES SUR LA VARIOLE:
ETUDE PORTANT suR 1 233 MALADES ADMIS A L'HOPITAL POUR CONTAGIEUX DE CALCUTTA EN 1973

Sur 1 233 cas de variole admis A l'Hopital pour Conta-
gieux de Calcutta en 1973, 53 (4,3%) presentaient le
type modifi6; 717 (58,2°), le type classique; 249 (20,2 %),
le type a elements plats; et 214 (17,3 %), le type h6mor-
ragique. Les taux correspondants de mortalit6 etaient
respectivement de 5,7 %, 26,8 %, 88,4% et 98,1 %,
la letalite totale repr6sentant 50,7% de l'ensemble des
cas. Les cas de variole h6morragique se rencontraient
principalement dans les groupes d'age de 15 A 50 ans
et davantage, avec une majorit6 de malades de sexe
masculin. On a pu etablir avec certitude le statut vaccinal

de 1 218 malades. Sur ce nombre, 901 (73,9%Y.) n'avaient
pas ete vaccines (ltalite: 53,4%Y) et 317 (26,1 %) l'avaient
ete (letalite: 36,5 Y). Sur 201 cas de variole hemor-
ragique, 145 malades n'avaient pas ete vaccines (soit
16,09 % de 1'ensemble des malades non vaccines) et
56 I'avaient et (17,67% de 1'ensemble des malades
vaccines). Sur 34 malades vaccin6s pendant la periode
d'incubation, 19 (41,1%) sont d6c6d6s, et sur les
18 malades vaccines apres apparition de la fievre mais
avant 1'eruption, 9 (50°/) ont succombe.
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