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Filariasis and blood groups
A. SRIVIDYA, S. P. PANI

ABSTRACT
Background. Using modern statistical techniques,

we investigated the controversial relationship between
lymphatic filariasis and blood groups in a very large number
of patients.

Methods. The ABa blood group, microfilaraemia and
symptomatic disease status of 1444 persons was deter-
mined. The association between the filarial status and ABa
blood group was studied by the Chi-square test and the
method of logistic regression by fitting a model. This
method simultaneously tested for association of factors
such as blood groups and age with the occurrence of
parasitaemia or filarial disease.

Results. The ABa blood groups were not risk factors in
the occurrence of patent parasitaemia or filarial disease
though age was associated with the occurrence of micro-
filaraemia and symptomatic disease.

Conclusion. ABa blood groups are not associated with
the occurrence of bancroftian filariasis.
Natl Med J India 1993;6:207-9

INTRODUCTION
Almost one-third of the world's population at risk from
lymphatic filariasis lives in India.' Of the two parasites caus-
ing this disease, i.e. Brugia malayi and Wuchereria bancrofti,
the latter accounts for about 99% of the infections.? The
association between blood groups and lymphatic filariasis
due to W. bancrofti is controversial. While studies in Brazil, 3

Egypt' and south India' claim that the ABO blood group is
associated with the occurrence of filariasis, otherss+ have not
been able to demonstrate this association. We used a larger
database and different statistical techniques to investigate
whether such a relationship did indeed exist.

PATIENTS AND METHODS
Study area
The study was carried out in the city of Pondicherry which
is endemic for bancroftian filariasis." Large-scale surveys for
night blood microfilaria (mF) and clinical disease had been
carried out and consequently a large number of parasite
carriers and diseased individuals were detected.P'F These
infected and diseased people were asked to attend the
filariasis clinic at the Vector Control Research Centre
(VCRC) , Pondicherry, for treatment. Blood groups of these
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persons as well as healthy individuals (attending the filariasis
clinic for a routine health check up) were examined.

A total of 1444 individuals were examined for ABO blood
group, microfilaraemia and clinical disease. ABO blood
grouping was done by the standard slide agglutination test
using commercially available antisera (Span Diagnostics,
USA). A thick smear using 20 cmm of blood was prepared
following the finger-prick technique for mF detection between
8 p.m. and 10 p.m. The blood film was dried, dehaemo-
globinized and stained for subsequent examination. 13 Standard
criteria were used for confirmation of the clinical manifesta-
tions of bancroftian filariasis.Iv"

Case categorization
The same dataset on 1444 individuals was analysed on each
occasion and divided into three categories:

I. Those with filariasis (n=1060) and normal subjects
(n=384). Persons with filariasis were those who had
parasitaemia (mF carriers) and/or had clinical manifes-
tations of filariasis (diseased individuals). The charac-
teristics of these cases according to their mF and clinical
status is shown in Table I.

II. Those with microfilaraemia (n=728) and no micro-
filaraemia (n=716).

III. Symptomatic individuals with clinical manifestations of
filariasis (n=460) and those who were asymptomatic
(n=984).

Statistical methods
The Chi-square test was used to study the association of
blood groups with categories I, II and III. To study factors
related with the appearance of mF or occurrence of disease,
a logistic regression analysis was carried out using GUM, an
advanced statistical package," that has been used in cancer
research.'? This enabled us to study the significance of con-
tributing factors in the occurrence of parasitaemia or disease
or both, by generating their sums of squares. Though in the
present analysis our main aim was to study the influence of
blood groups alone, we also considered the effect of age, a
factor known to influence the occurrence of filariasis.'!

The distribution of blood groups and age (~20, 21-50,
>50 years) was also compared in the three categories.

RESULTS

Analysis of association using Chi-square test
There was no significant association between blood groups
and the occurrence of filariasis. When the filariasis cases
were classified according to their mF and clinical status (1,
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TABLEI. Association of infections and disease status with blood groups
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Blood groups Normal Disease groups
1 2 3 4 5(2+3+4)

mF negative + mF negative + mF positive + mF positive + mF positive or
Clinically negative Clinically positive Clinically negative Clinically positive Clinically positive

A(n=317)
B(n=476)
o (n=574)
AB(n=77)

94(30)
122 (26)
150(26)
18(23)

80(24)
105 (22)
126(22)
21 (27)

121(38)
198 (42)
249 (43)
32 (42)

22(7)
51 (11)
49(9)
6(8)

223(70)
354 (74)
424 (74)
59 (77)

Figures in parentheses indicate the percentages
Chi-square 2.22; p=0.53 (normals v. group 5)

. Chi-square 8.05; p=0.53 (normals v. groups 2,3 and 4)

TABLEII. Association of blood groups with parasitaemia and clinical disease

Blood groups Microfilaraemics Amicrofilaraemics Symptomatic Asymptomatic

A (n=317) 143 (45) 174 (55) 102 (32) 215 (68)
B(n=476) 249 (52) 227 (48) 156(33) 320 (67)
o (n=574) 298 (52) 276(48) 175 (30) 50 (70)
AB (n=77) 38 (49) 39 (51) 27 (35) 50 (65)

Figures in parentheses indicate percentages
Comparison between microfilaraemic and amicrofilaraemic individuals: Chi-square 4.8; p=0.19
Comparison between symptomatic and asymptomatic persons: Chi-square 1.06; p=0.89

TABLEIII. Analysis of deviance table giving the significance of
blood groups and age with occurrence of parasitaemia and
clinical manifestations

Factors Degrees of freedom pvalueDeviance

Clinical manifestations
Blood group 0.83
Age 86.61
Both 87.45

3
2
5

0.84 (ns)
<0.0001
<0.0001

Parasitaemia
Blood group
Age
Both

.3
2
5

0.25 (ns)
<0.0001
<0.01

4.09
14.56
18.39

Parasitaemia and/ or clinical manifestations
Blood group 1.58 3
Age 11.75 2
Both 13.13 5

0.67 (ns)
<0.01
0.02

ns not significant

2, 3 and 4 of Table I), there was no significant association
of these sub-classes with blood groups.

Further analysis of the association between blood groups
with mF positivity and disease did not reveal any significant
association (Table II).

Analysis of age-specific data in all the three categories
showed a significant association with the occurrence of
microfilaraemia and/or disease (Category I: X2=19.8,
p<O.OOOl;II:X2=23.6, p<O.OOOland I1I:X2=84.5, p<O.OOOl).

Analysis of association using a logistic model
The association of blood groups and age was tested separately
for each category by the method of logistic regression. The
models which were fitted fOTthe data showed that the occurr-

ence of filariasis (Category I), patent parasitaemia (Category
II) or filarial disease (Category III) was not related to the
blood groups (Table III). Analysis of the deviance table
showed that the effect of blood groups was not significantly
associated with the occurrence of parasitaemia or clinical
manifestations. The goodness of fit statistics when the blood
groups alone were considered showed that the observed and
the expected values were significantly different (Category
I: X2=15.2, p=O.05; II: X2=16.0, p=O.04; I1I:X2=91.1,
p<O.OOl). Introduction of age as a factor indicated that not
only was it significantly associated with the occurrence of
cases in all three categories (Table III) but also improved the
fit of the model (Category I: X2=3.4, p=O.75; II: X2=1.5,
p=O.95; III: X2=4.7, p=O.58).

DISCUSSION
The present analysis clearly reveals that the occurrence of
bancroftian filariasis is independent of ABO blood group
status. These results corroborate the findings of Gyorkos
et at. 6 and Kumar and Santhanam." However, other studies'
have shown that persons with blood group B are at higher
risk and those with group AB are at a lower risk for develop-
ing filariasis (irrespective of parasitaemia or disease). It has
also been shown that blood group B was associated with the
development of microfilaraemia- and that the AB group was
related to the occurrence of bancroftian filariasis." Higgins
et al. investigated timorian filariasis after classifying the cases
according to their clinical and mF status. The prevalence of
microfilaraemia was found to be higher in the individuals
with blood groups A and AB.18 Such an analysis has not
yet been reported for bancroftian filariasis. We have now
found that blood groups have no effect on the occurrence
of filariasis.

Our findings differ from earlier studies in the following
ways:
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1. We included a much larger number (1444) of individuals
(microfilaraemics, diseased and healthy) than in previous
studies. This enabled us to carry out more meaningful and
detailed statistical analyses.

2. In the earlier reports, the tests for association of blood
groups were mostly done on patients with filariasis as
a whole (without considering mF and clinical status sepa-
rately). By application of the logistic model, in which
we had introduced the factor of age, we found an age
dependency.F This suggested that the analysis was
reliable.

The observation that cases with patent parasitaemia
tended to be clustered in certain households has suggested
that environmental, immunological''<! or genetic factors may
have a role. However, this study and previous ones on the
association of HLA-A and B loci have not shown any evi-
dence of genetic linkages.P The role of other HLA regions
now needs to be explored.s'
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