
Bull. Org. mond. Sant6 11973, 48, 555-558
Bull. Wld Hlth Org.

Hepatitis B antigen in a leprosy hospital
S. S. KELKAR,1 K. B. NIPHADKAR,2 P. M. KHARE,2& R. V. JUNNARKAR8

A survey of hospital patients with lepromatous and with tuberculoid leprosy showed
5 % oftheformer and 6.3 % of the latter to be carriers ofhepatitis B antigen. Thesefindings
contradict the hypothesis of a genetically determined predisposition; opportunity for
infection appears rather to be the determining factor. It was alsofound that (1) the number
of carriers was higher among patients staying longer in hospital; (2) titres of antigen in
patients with lepromatous leprosy were higher than in those with tuberculoid leprosy or
in controls; and (3) antigen titres measured twice at an interval of 4 months indicated
that the carrying of hepatitis B antigen in patients with leprosy is stable and persistent.

The carrying of hepatitis B antigen, which is prob-
ably of the nature of a symptomless antigenaemia,
has been observed most frequently in association
with lepromatous leprosy, Down's syndrome, and
some malignant lymphomas and leukaemias. Data
on leprosy from the Philippines and from Chingleput,
India (Blumberg et al., 1967; Blumberg & Melartin,
1970; Blumberg et al., 1970), indicate a significantly
higher carrier rate among patients with lepromatous
leprosy than among those with tuberculoid leprosy
or among controls. Further information from Brazil,
Greece, Hong Kong, Italy, Japan, and Singapore
(Blumberg & Melartin, 1970) shows a higher rate
in association with lepromatous leprosy only in those
countries where the antigen is highly prevalent. The
association has been ascribed to a genetic predis-
position, the recent thesis being that a genetically
determined fault in the delayed hypersensitivity
reaction is the predisposing factor (Sutnick et al.,
1970). Another view is that the predisposition
merely represents a greater opportunity of infection
by the serum hepatitis virus either via administered
blood and blood products or because of confinement
to institutions (Shulman, 1970). Additional factors
may be the size of the dose of infective material,
the mode of infection, and the strain of the virus
(Dudley et al., 1971). Prior to the present study, no
data were available on the carrying of hepatitis B
antigen by patients with the tuberculoid and lepro-
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matous forms of leprosy living in the same environ-
ment.

MATERIALS AND METHODS

The group studied comprised 348 of the 365
patients at the Dr Bandorawala Leprosy Hospital,
Kondhwa, which is located about 11 km from the
centre of Poona city. The hospital inmates include
cases of both lepromatous and tuberculoid leprosy.
Since they live under similar environmental con-
ditions the patients are ideally suited for comparison
as carriers of the hepatitis B antigen.
Serum samples were collected from the patients

in September 1971 and immediately tested for
presence of the antigen. In January 1972 new tests
were performed on 12 of the patients carrying the
antigen who were still resident in the hospital.
As a control, serum samples from 200 patients

suffering from diseases other than leprosy or liver
disease and from 217 volunteers (students at the
Byramjee Jeejeebhoy Medical College, Poona) were
also tested for hepatitis B antigen. Those containing
antigen were diluted in saline and tested by immuno-
electroosmophoresis to determine the end point,
giving a rough indication of the quantity of antigen
present.

Agar-gel diffusion test
The gel was 0.9% Difco Bacto Agar with 1.2%

sodium chloride in a phosphate buffer at a pH of
8.04. One ml of hot solution was poured on a
75 x 25 mm glass slide. Wells 4 mm in diameter
were punched in a 7-well pattern with only 2 mm
of gel between wells. The slides were kept at room
temperature in moist chambers and read on the
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Table 1. Hepatitis B antigen in patients with leprosy and in controls

Male Female Total
Age

(years) No. of No. pos- % pos- No. of No. pos- % pos- No. of No. pos- % pos-
cases itive itive cases itive itive cases itive itive

A. Lepromatous

7 -

16 - _

12

13

4

2

54

2 15.4

-
_ 8

2 3.7 221

B. Tuberculoid

3 _ -

2 - _

5 1 20.0

4 -

5 -

19 5.3 127 8 6.3

total (A, B) 275 16 5.8

1-10 8 - -

11-20 18 - -

21-30 36 1 2.8

31-40 31 - -

41-50 14 - -

51-60 21 - -

>60 8 1 12.5

total 136 2 1.5

19-25 187 6 3.2

73 3 4.1

C. Controls (patients)

5 _

6

21

9

14

348 19 5.5

13 - -

24 _ _

2 9.5 57

5 - _

4

64

5.3

40

28

26

- - 12

2 3.1 200

D. Controls (students)

30 1

total (C, D) 323 8 2.5 94 3

1 8.3

4 2.0

3.3 217 7 3.2

3.2 417 1 1 2.7

third day under a bright indirect light against (3H20) in 500 ml of distilled water (pH 8.4). To
a dark background. By this method a reference make the gel, Difco Bacto Agar was added (final
antigen was regularly detected at a dilution of 1:16. concentration 0.85%) and 1.5 ml of medium were

used per microscope slide. Wells 3 mm in diameter,
Immunoelectroosmophoresis separated by a distance of 2 mm, were punched in
The buffer was made up of 4.071 g of sodium each slide in rows of 3; 11 rows were punched on

5,5-diethylbarbiturate and 5.380 g of sodium acetate each slide. The central well in each row was filled

11-20

21-30

31-40

41-50

51-60

>60

total

11-20

21-30

31-40

41-50

51-60

>60

total

4

5

9

3

3

26

58

49

48

32

19

42

37

35

28

6

167

18

37

19

15

14

5

108

9.5

13.5

5.4

8.1

15.8

6.7

4 6.9

5 10.2

2 4.2

11 5.0

3

4

7 6.5

21

39

24

19

19

5

7.7

16.7

5.3



HEPATITIS B ANTIGEN

with test serum and the left and right wells with
known antigen and antibody, respectively. Each
slide also carried a control (known antigen and anti-
body). A current of 8 mA per slide was passed for
50 min and the results were read under intense
indirect light against a dark background. By this
method a reference antigen was regularly detected
at a dilution of 1: 64.

RESULTS

None of the sera contained antibody. Table 1
summarizes the results obtained by immuno-
electroosmophoresis. Agar-gel diffusion was much
less sensitive and permitted the detection of only
11 of the 19 carriers among the leprosy cases and
4 of the 11 among the 417 controls. However,
the agar-gel diffusion test gave a positive reaction to
all these antigens when run with a known control
antigen from a case of viral hepatitis. The numbers
of carriers of hepatitis B antigen among the patients
with tuberculoid and those with lepromatous
leprosy did not show a statistically significant
difference.
The average duration of stay of a patient in the

hospital was calculated to be 7.05 years. Of 130
patients who stayed for less than 1 year, 4 (3%)
were carriers of hepatitis B antigen. This is close to
the proportion among controls (2.7%). In contrast,
15 (6.9%) of 218 patients with a stay of more than
1 year were carriers of the antigen.
The examination of smears from hepatitis B

carriers did not reveal acid-fast bacilli in any of the
cases of tuberculoid leprosy. Four of those with
lepromatous leprosy (who had been in the hospital

Table 2. Reciprocal titres of hepatitis B antigen in
patients with lepromatous and with tuberculoid leprosy
in student volunteers

Reciprocal Number of cases
titre of Student

hepatitis B Tuberculoid Lepromatous volunteers
antigen leprosy leprosy

1 3 0 4

2 3 5 0

4 0 0 0

8 0 1 3

16 2 3 0

32 0 1 0

64 0 1 0

Table 3. Reciprocal titres of hepatitis B antigen in 6
patients with tuberculoid and 6 with lepromatous
leprosy, measured twice at an interval of 4 months

Tuberculoid Lepromatous

First Second First Second
bleeding bleeding bleeding bleeding

16 16 16 16

2 16 8 8

2 2 32 32

2 1 2 8

1 1 16 2

1 1 2 2

for 8, 9, 20, and 25 years, respectively) were also
negative, while the remainder showed acid-fast
bacilli.

Table 2 shows the results of titrations to determine
the levels of hepatitis B antigen in patients with
leprosy and in student volunteers. Sera from patients
with lepromatous leprosy generally showed higher
titres than those from patients with tuberculoid
disease or those from volunteers.

In January 1972, 4 months after the initial survey,
12 of the 19 carriers were still in the hospital and
new tests were performed. In Table 3 the results
are compared with those of the first series of tests:
in most cases the titre had remained constant.

DISCUSSION

The results of our study do not substantiate the
hypothesis that the carrying of hepatitis B antigen is
genetically determined. The organism that causes
viral hepatitis type B brings about the same degree of
symptomless antigen-carriage in patients with tuber-
culoid and lepromatous leprosy under similar
circumstances. The earlier study of Blumberg et al.
(1967) included patients with lepromatous leprosy
who were often in institutions and those with
tuberculoid leprosy who were not. In the present
study, stay in an institution had a remarkable
effect on the hepatitis B antigen carrier rate; among
patients residing for less than 1 year the rate
was comparable with that among the population
at large, while in those staying longer it was much
higher; therefore stay in the hospital was seen to
result in infection and an increase in the number of
carriers. The finding supports the growing body of
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evidence that the carrying of hepatitis B antigen
reflects opportunity for infection. This has been
shown in drug-dependent persons (Cherubin, 1971)
and in diabetics (Madalinski et al., 1971), and the
high carrier rate in developing countries is probably
attributable to the same factor.
Dudley et al. (1971) noted an inverse relationship

between liver damage and the titre of hepatitis B
antigen in the serum-symptomless carriers of the
antigen had high titres and therefore large amounts
of virus, while the acute hepatitis attack was asso-
ciated with a lower amount of virus in the serum.
The antigen titrations performed in the present study
essentially concern individuals belonging to the class

ofsymptomless carriers. In general, the titres obtained
were low, but patients with lepromatous leprosy
tended to show higher titres than those with tuber-
culoid disease or volunteers.
The carrying of hepatitis B antigen in leprosy

patients appears to be stable and continuous, the
production ofantigen matching the rate of its destruc-
tion. None of the 12 patients studied after an
interval of 4 months lost the antigen and only an
occasional case showed a change in titre. Since there
were no overt manifestations of liver damage it
seems likely that slow production of the virus was
associated with almost no destruction by the host
defences.
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RJSUMt

ANTIGENE DE L'HtPATITE B DANS UN HOPITAL POUR L-PREUX

On a recherche la pr6valence de I'antigene de F'h6patite
B parmi 348 de 365 malades atteints de 1lpre hospitalis6s
dans un 6tablissement situ6 pres de Poona (Inde).
La proportion des porteurs de l'antigene de l'h6patite B

6tait de 11 (5,0%) sur 221 malades l6promateux et de
8 (6,3%) sur 127 malades tuberculoldes. II semble donc
que la prevalence de I'antigene soit sensiblement la meme
dans les deux formes de 1lpre lorsque les patients vivent
dans des conditions de milieu identiques. Le s6jour a
I'h6pital a eu pour effet d'augmenter la frequence de
1'6tat de porteur: sur 13 malades hospitalises depuis
moins d'un an, 4 (3%) h6bergeaient I'antigene alors que
ce dernier 6tait d6ce16 chez 15 (6,9Y) de 218 malades
hospitalis6s depuis plus d'un an. On en conclut que
1'acquisition de 1'6tat de porteur est fonction des occa-

sions d'infection plut8t que le resultat d'une pr6disposi-
tion g6netique. On n'a constat6 aucune corr6lation entre
la presence de l'antigene chez un malade et les donnees
bact6riologiques le concernant. Les titres de l'antigene
de l'hepatite B etaient frequemment plus 61ev6s chez les
malades lepromateux que chez les malades tuberculoldes
et chez des volontaires sains. Deux titrages del'antigene
pratiqu6s a 4 mois d'intervalle chez 12 malades atteints
de 1lpre l6promateuse ou tuberculolde ont fait ressortir la
remarquable stabilit6 des titres.
Une recherche concomitante de l'antigane de l'hepatite

B chez 200 patients atteints d'une affection autre que la
lepre et chez 217 volontaires a montr6 un taux de positi-
vit6 de 2,7 %.
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