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Smallpox Frequency and Severity in Relation
to A, B and 0 Blood Groups*

A. W. DOWNIE,1 G. MEIKLEJOHN,2 L. ST. VINCENT,3 A. R. RAO,4
B. V. SUNDARA BABU 5 & C. H. KEMPE 6

The results of routine determination of the blood group of smallpox patients admitted
to a Madras hospital over a six-month period suggest that the distribution of blood groups
among such patients and the severity of illness among patients of various blood groups do
not support the hypothesis that susceptibility or resistance to this disease is associated in
any direct way with the possession ofA or B blood group substances or antibodies to them.
The results reported and other considerations discussed make it improbable that the
distribution of blood groups among the population of South India has been influenced by
the endemic prevalence ofsmallpox in that part of the world.

It has been suggested that the distribution of blood
group antigen in various parts of the world may
have been influenced by the occurrence in the past
of endemic and epidemic diseases, such as plague
and smallpox. This view has apparently been
supported by the reported finding of Pettenkofer &
Bickerich (1960) that egg-grown vaccinia virus
possessed a blood-group-A-like substance. They
inferred that variola virus also contained this antigen.
It was concluded that persons of blood groups B
and 0 possessing anti-A antibody would thereby
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be more resistant to smallpox infection and therefore
would have a selective survival advantage in coun-
tries of South-East Asia and particularly in India,
where smallpox has been endemic for centuries
(Pettenkofer et al., 1962). This is held to account
for the relatively high proportion of group B indivi-
duals in India, as compared, for example, with the
populations of western Europe. The lower incidence
of group 0 in India they would attribute to the past
prevalence of plague, as they state that Pasteurella
pestis possesses an antigen similar to blood group
antigen H.
These conclusions have been contested by Wiener

& Springer (1962) and, indeed, the accuracy of the
observations on which they are founded has been
questioned. There is reason to believe that the blood-
group-A-like substance, detected in the experiments
of Pettenkofer & Bickerich, was derived from the
chick embryos in which the vaccinia virus was
grown. Influenza vaccines prepared from egg-
grown virus also contain blood-group-A-like sub-
stance (Springer & Fritel, 1962), and Harris, Har-
rison & Rondle (1963) have shown that extracts of
normal chick-embryo tissues and fluids also con-
tain this antigen. Moreover, these latter authors
found no evidence of group A antigen in vaccinia
virus suspensions prepared from infected rabbit
tissue, and antisera prepared against blood group A
substance had no neutralizing antibody to vaccinia
virus. However, Pettenkofer et al. (1962) state that
observations on the degree of scarring in persons
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with past history of smallpox in India provided
evidence in support of their view that persons of
blood groups B and 0 suffered less severely than
those of groups A and AB.
As part of smallpox studies being carried out in

Madras in 1962-63, routine determination of the
blood group of smallpox patients admitted to the
Infectious Disease Hospital was made over a period
of six months. The findings are reported below and
an assessment has been made of the severity of illness
in patients of various blood groups.

METHODS

In the first six months of 1963, blood grouping
was carried out on 337 smallpox patients.
The distribution of blood groups among blood

donors in Madras was obtained from the annual
report of the King Institute, Guindy, Madras, for
the years 1959-60. Figures from other sources, based
on similar numbers, gave essentially the same blood
group distribution and we have used the figures for
blood donors given in the King Institute report for
comparison with the blood group distribution among
smallpox patients.

RESULTS

The distribution of blood groups among the
smallpox patients is shown in Table 1. The clinical
classification of patients in relation to the severity
of the rash, as determined by the physician in charge
of the patient, was recorded in the patient's case
notes soon after admission. In Table 2 the cases
have been subdivided according to this assessment
and the outcome of the illness. In seven cases the

TABLE 1
DISTRIBUTION OF BLOOD GROUPS AMONG SMALLPOX

PATIENTS

Blood group
Source A B AB 0 Total

Smallpox patients

No. 66 91 18 162 337

_% 19.6 27.0 5.3 48.1 100

Blood donors

No. 5 628 9 069 1159 10 866 27142

.% 20.7 33.4 5.8 40.1 100

TABLE 2
SEVERITY OF ILLNESS IN PATIENTS OF DIFFERENT

BLOOD GROUPS

Blood group Percentage
Severity of rash distribution

_ _AJ B ABJ_0 A+AB| B+O

Mild discrete 21 29 7 55 35 34

Moderate discrete 17 30 4 38 27 27

Severe discrete 8 10 1 16 11 10

Semiconfluent 5 0 1 3 8 1

Confluent 7 15 3 42 13 23

Haemorrhagic 5 7 0 6 6 5

Total 63 91 16 160 100 100

Deaths 7 7 0 15 9 9

No vaccination
scars seen 9 14 5 40 17 22

clinical classification was not recorded and this
accounts for the difference in the number of cases
recorded in Tables 1 and 2. As the severity of small-
pox may be markedly affected by past history of
vaccination, the presence of vaccination scars was
recorded. Of the 337 patients, no vaccination scars
were found in 68 (20 %). Not all the deaths, however,
occurred among the unvaccinated, for all the
patients with haemorrhagic smallpox died and the
majority of those bore scars of primary vaccination.

COMMENT

Although the total number of smallpox cases was
small, the blood group distribution among them
does not suggest that the presence of anti-A antibody
is associated with resistance to smallpox. The pro-
portion of persons possessing blood group A antigen
is approximately the same among smallpox patients
and the blood donors. The number of blood group B
patients is rather less than the proportion of group B
individuals among the blood donors. We cannot be
quite certain that the populations from whom the
blood donors and smallpox cases came were the
same in relation to blood group distribution.
Although the frequency of group B among smallpox
patients is less than might have been anticipated,
this cannot be attributed to increased resistance to
smallpox because of the possession of anti-A anti-
body, for the frequency of smallpox in group 0 is

624



SMALLPOX IN RELATION TO A, B AND 0 BLOOD GROUPS 625

greater than expected by about the same proportion.
Comparison of smallpox patients possessing anti-A
antibody (B and 0) with those who did not (A and
AB) in relation to severity of illness shows no
essential difference (Table 2). Haemorrhagic cases,
as have been shown elsewhere, usually have a severe

viraemia, increasing in some cases to the time of
death. It has been suggested by Vogel et al. (1960)
that the possession of anti-A antibody might lessen
viraemia in smallpox cases. The frequency of
haemorrhagic cases among group B patients lends
no support to this idea.
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RtSUMt

Certains observateurs ont emis l'hypothese que Ia
repartition variable des groupes sanguins parmi la popula-
tion de differentes parties du monde pourrait avoir ete
influencee par l'existence, dans le passe, de maladies
endemiques ou epide'miques comme la variole: les indivi-
dus des groupes B et 0, possedant l'anticorps anti-A,
seraient plus resistants 'a l'infection par le virus variolique,
car ce dernier contiendrait un antigene semblable a
l'antigene existant dans le sang des sujets de groupe A.
Dans le cadre d'une serie d'etudes sur la variole effec-

tuWes a Madras (Inde), en 1962-1963, les auteurs ont,
durant six mois, procede a la determination de routine du
groupe sanguin chez 337 patients hospitalises pour variole.

L'etude de la repartition des groupes chez ces malades

n'apporte aucun element en faveur de l'bypothese liant
la resistance a l'infection variolique a la pr6sence de I'anti-
corps anti-A. La proportion des groupes A est approxima-
tivement la meme chez les malades et chez les donneurs
sains; la proportion des groupes B est moindre chez les
malades, mais par contre celle des groupes 0 y est plus
elevee que chez les donneurs. La nature du groupe san-
guin ne determine aucune diff6rence de gravit6 et d'evolu-
tion de l'infection variolique.
Pour les auteurs, ces constatations, bien que limitees

a un nombre restreint d'individus, suggerent qu'une
influence de l'endemie variolique sur la repartition des
groupes sanguins dans la population de l'Inde meridio-
nale est tres improbable.
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