
INTERNATIONAL. JOURNAL. Or 1.1 EROS'S
^

Volume 46, Number I
Printed in the U.S.A.

Hepatic Lesions in Asymptomatic

Children of Leprosy Patients'

M. M. Mittal, H. B. Maheshwari, K. Saha and R. Sharma 2

Even with the increase of knowledge in
the various facets of leprosy, the studies on
asymptomatic infection in leprosy are very
few. As early as 1949, Figueredo and I)esai
( 4 ) reported for the first time that asympto-
matic leprosy contacts were positive for acid-
fast bacilli. The findings of these workers
have been confirmed by Taylor et al (II ), and
Chatterjee et al ( 3 ). Leprosy is a systemic
disease and hepatic involvement in all types
of leprosy cases is well documented ( 1,7 ).
There is no report available in literature
whereby tissues other than the skin have
been studied in cases of asymptomatic lep-
rosy infection. This caused us to investigate
changes in the liver in leprosy contact cases,
even without any evidence of bacteriological
positivity in skin smears, to make an attempt
to demonstrate whether systemic involve-
ment occurs prior to or with the development
of skin positivity.

MATERIALS AND METHODS
Fifty male children of leprosy patients liv-

ing separately from their parents in the Chil-
dren's Home Wazirabad at New Delhi were
studied. All of them were clinically normal
with ages ranging from 7 to 18 years. They
either met with their parents and/or friends
of parents (both tuherculoid and leproma-
tous) mostly once within 10 or 15 days and
remained with them for about a month dur-
ing the year in the summer vacations.

All of the children underwent x-ray exam-
ination of the chest and were carefully
screened to exclude those in whom tubercu-
losis, poor dietary history, cachexia or
steroid therapy might have affected the skin
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test procedures. The history of prior BCG
vaccination was also noted for each child.

Dharmendra lepromin 0.1 nil was injected
on the flexor surface of the forearm and in-
duration was measured after 48 hours (Fer-
nandez type reaction) and 21 days (Wade-
Mitsuda type reaction). An average diameter
of firm induration (after three weeks of lep-
romin injection) of 3 mm or more was taken
as a positive Mitsuda reaction. All children
were also injected with 10 I U of old tubercu-
lin in 0.1 ml of saline on the flexor surface of
the forearm with a tuberculin syringe
through a 26 gauge needle. All readings were
made 48 hours after the injection.

Punch biopsy of the skin was done in ev-
ery child either from the ear lobule or from a
most suspected skin lesion. On another day,
on each case a percutaneous liver biopsy was
performed under aseptic technics' with a Sil-
verman's needle. The tissues were fixed in
10% neutral formalin, embedded in paraffin,
sectioned at 5 microns and stained with
hematoxylin and eosin. Sections of the liver
tissue were also stained with methyl-violet
for amvloid. Reticulin was demonstrated by
the method of Wilder ('). A special staining
for acid-fast bacilli was carried out employ-
ing the Wade-Fite formaldehyde new fuchsia
method ( 5 ). The intensity of tissue infiltra-
tion by bacteria was graded according to the
criteria laid down by Ridley in 1958 (t"),
while the skin histology was especially
studied after the technic described by Ridley
in 1973 ( 9 ).

RESULTS
Out of the 50 children, adequate liver

biopsies (measuring 0.5 to 2 cm in length)
were obtained in 43 patients. In one of these
43 children the skin biopsy showed evidence
of indeterminate leprosy. Excluding this
case, the results of the present study are
finally based on the observations made on
42 children.

On the basis of microscopic examinations
of the liver, histological changes were pres-
ent in 20 contacts (47%) which were divided
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TABLE I. Incidence of various hepatic lesions in asymptomatic. children
of leprosy patients.

Changes observed in
Serial no. Type of lesion number of cases"

I. Granuloma 4 9.5
Focal necrosis 6 14.0

3. Kupffer cell proliferation 14 17.0
4. Portal triaditis 27 33.0

Occasionally more than one lesion was seen in a biopsy. Total number of cases studied was 42.

into two major groups. The findings are tab-
ulated in Table

Granuloma. Granulomatous lesions were.
seen in four cases. Along with these granu-
lomatous lesions, the liver sinusoids showed
prominent K upffer cells in two and focal
areas of necrosis in three. The granuloma
consisted of circumscribed collections of his-
tiocytes admixed with lymphocytes and oc-
casional epithelioid cells (Fig. I). Neither

FIG. I. Granuloma formation is seen in the liver
parenchyma. Note circumscribed collection of
histiocytes mixed with lymphocytes and occasion-
al epithelioid cells. Hematoxylin & eosin, X 240.

caseation necrosis nor lepra cells were seen
in any. Two of the four cases showed solid
acid-fast bacilli (++).

Nonspecific changes. These were further
subdivided into three subgroups: focal
necrosis, Kupffer cell proliferation, and por-
tal triaditis. Nonspecific changes were ob-
served in 19 biopsies including three of the
previous group which showed granuloma
formation. The changes consisted of focal
areas of necrosis in 6, portal triaditis in 7,
and Kupffer cell hyperplasia in 14 cases. At
times more than one change was observed in
a biopsy.

The focal areas of necrosis were charac-
terized by lytic type of necrosis with collec-
tion of a few mononuclear cells in these
areas. Kupffer cell prominence was com-
prised of a collection of three to five Kupffer
cells in the form of small groups without any
other inflammatory cells or necrosis (Fig. 2).
Wide portal triads with diffuse infiltration of
lymphocytes, mononuclear cells and occa-
sional neutrophils characterized the triaditis
(Fig. 3). These infiltrates were of moderate
degree without any granuloma formation or
any increase in connective tissue in these
areas. In two of seven cases where triaditis
and Kupffer cell hyperplasia were noted,
solid acid-fast bacilli (++) were also seen.

Table 2 shows the correlation of various
hepatic lesions with the history of BCG and
the results of skin tests done with tuberculin
and lepromin. It is evident from this table
that there was no correlation between the
incidence and nature of various hepatic le-
sions and the results of the various tests,
except that in all four cases with demon-
strable lepra bacilli, the skin tests with lep-
romin were also positive. But the latter ob-
servation does not lead towards any definite
correlation as the lepromin test was also pos-
itive where no lepra bacilli were demonstra-
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FIG. 2. Liver parenchyma shows nodular collec-

tion of Kupffer cells. No other change is seen in
the surrounding liver cells. Ilematoxylin & eosin,
X 240.

FIG. 3. Liver parenchyma shows a widened
portal triad with infiltration of lymphocytes and
mononuclear cells. Ilematoxylin & eosin, X 240.

ble in the hepatic histology, and the skin
tests with lepromin were negative in two
cases with definite granulomatous type of
lesions in the liver.

DISCUSSION
The results of the present study revealed

a 42% incidence of pathologic lesions of liver
in asymptomatic leprosy contacts. Two types
of lesions were encountered. These were
either the occurrence of granulomatous type
of lesion or nonspecific collection of lympho-
cytes and mononuclear cells in the hepatic
parenchyma or around the portal regions. In
four of these cases solid acid-fast bacilli were
also observed. The results thus obtained pro-
vide a considerable amount of new evidence
that bacillemia also occurs in cases of lep-
rosy contacts even prior to the development
of skin positivity. The results further support
the existing views that subclinical infection
occurs frequently in leprosy ( 5 ).

Godal ( 5 ) suggested that as in most infec-

tious diseases, the contacts of leprosy are
also prone to the stage of subclinical infec-
tion. The methods available for putting a pa-
tient under a subclinical infective group can
generally he divided under three headings:
I) detection of the infectious agent, 2) detec-
tion of immune response to M. leprae, 3)
search for minor pathologic changes in the
target organs.

In leprosy all three types of approaches
have been applied. In 1949 Figueredo and
Desai ( 4 ) for the first time reported that lep-
rosy contacts are positive for acid-fast bacilli.
By 1955 the same authors screened 1,852
contacts and showed positivity in 32.9%. Up
to 38% of these cases eventually developed
clinical signs of leprosy ( ' 1 ). Taylor et al (I)
searched for acid-fast bacilli in the ear lobes
of contacts of leprosy patients. They found
that 20% of contacts of lepromatous patients
and 2.5% of contacts of tuberculoid patients
were positive for acid-fast bacilli, while of
50 persons examined in a leprosy nonendem-
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TABLE 2. Results of skin tests done with tuberculin and lepromin.

Skin tests with old tuberculin and
lepromin

Tuberculin^Lepromin
(10 IU)^(0.1 ml)

Observed
^Histories

Serial^Type of
^

in no. of^of BCG
^

Fernandez 
^

Mitsuda 
no.^lesion^cases

I. Granuloma 4 2 2 2 2 2" 2 2" 2
2. Focal necrosis 6 3 3 2 4 l a 5 I" 5
3. Kupffer cell

proliferation 14 5 3 4 4 1 7 1 7
4. Portal triaditis 7 1 1 1 I 1" 1 0" 2
5. No lesion 22 10 12 9 13 2 20 1 21

"Acid-last bacilli were demonstrable in liver biopsies.
More than one lesion was seen in a biopsy.
+ = positive;— = negative.

is area none were found to be positive. Late-
ly, Chatterjee et al ( 3 ) have reported 5.8%
incidence of bacteriologic positivity in con-
tacts without showing clinical signs of infec-
tion. During the following two years of ob-
servation the authors observed a sixfold
increase in the incidence of clinical infec-
tions in the bacillary positive over the nega-
tive contacts.

The most widely used immunologic test
for examination of the immune response to
M. leprae is the late (Mitsuda) lepromin test.
However, because the test has been found to
be positive in individuals not exposed to lep-
rosy, it has lost its importance as a specific
test for detection of the immune response
elicited by M. leprae. In visualizing the limi-
tations of the lepromin test, delayed-type
immune responses to M. leprae have lately
been carried out by the lymphocyte transfor-
mation test (LTT) and the leucocyte migra-
tion inhibition test (LMIT). Godal and
Negassi ( 6 ) reported that of the subjects liv-
ing in a leprosy endemic area for less than
two months, none responded to M. leprae;
24% of subjects who had lived in an endemic
area for more than a year gave positive re-
sponses to M. leprae; more than 50% of indi-
viduals with occupational contact of leprosy
for more than a year responded; and about
50% of contacts of tuberculoid and treated
lepromatous patients responded to M. lep-
rae; while 22% of contacts of lepromatous
patients, untreated or treated, for less than
six months responded. These findings sug-

gest that leprosy is a highly infectious dis-
ease and subclinical infection commonly fol-
lows exposure to M. leprae ( 5 . 6 ).

There is no study where attempts have
been made to search for minor pathologic
changes in the target organs in cases of lep-
rosy contacts. As it is now well established
that leprosy is a systemic disease and that
the liver is involved in all types of leprosy
cases ( 1 . 7 ), the present study is the first re-
port of the search for minor pathologic
changes in cases of leprosy contacts who had
no clinical signs or histopathologic changes
in the skin. The findings of the present study
not only strongly support the existing view
that leprosy is a highly infectious disease but
further suggest that bacillemia also occurs in
cases of leprosy contacts without showing
signs of infection. Our observations at pres-
ent do not allow us to make any definite con-
clusion, but taking into consideration the
results of various published studies on lep-
rosy contacts (2-6, ■) one is tempted to spec-
ulate that development of a lesion (subclin-
ical or clinical) at any stage is not only the
outcome of exposure alone but the various
contributory risk factors viz.: a) immune
status of the host, b) immune enhancing or
suppressing factors playing at a particular
time, c) dose of bacilli, d) interval between
two exposures, e) number of exposures over
a period, f) virulence of bacilli (?), and g)
genetic factors of the host (?), play an equal-
ly important role and that disease at any
stage is the end result of the interaction be-
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tween the various contributory factors in a
contact. The possibility suggested is hypo-
thetical and can only he rejected or sup-
ported by further studies not only in man but
perhaps in experimental animals also, where
conditions can much more precisely he regu-
lated to give specific answers in this specific
field.

SUMMARY

Forty-two asymptomatic children of lep-
rosy patients were studied for possible hep-
atic lesions. Hepatic lesions were observed
in 47% while acid-fast bacilli in the liver
were found in 9.5%. The most frequent le-
sions encountered included granuloma in
9.5%, focal areas of necrosis in portal
triaditis in 17%, and Kupffer cell hyperplasia
in 33%. Occasionally more than one lesion
was observed in a biopsy. No correlation
with the occurrence of the various hepatic
lesions could he made with a history of BCG
vaccination or results of skin tests done with
tuberculin and lepromin.

RESUMEN

Se estudiaron 42 niiios asintomaticos de pa-
cientes con lepra, para determiner Ia presencia de
posibles lesiones hepaticas. Se observaron le-
siones hepitticas en el 47% de los casos y bacilos
resistentes al alcohol acid° en el 9.5%. Las le-
siones encontradas con mas frecuencia incluveron
granulomas en el 9.5%, areas locales de necrdsis
en el 14%, triaditis portal en el 17% e hiperplasia
de las cdlulas de Kupffer en el 33%. Sdlo ocasion-
almente se observd mas de una lesidn por biopsia.
No hubo correlacidn entre Ia presencia de las
diferentes lesiones hepaticas, la historic de va-
cunacidn con I3CG y los resultados de las pruebas
ddrmicas a la lepromina y tuberculina.

RESUME

On a dtudid la prdsence dventuelle de ldsions
hdpatiques chez 42 enfants de malades de la
re, ne prdsentant pas de sympalmes. Des ldsions
hdpatiques ont dtd observdes chez 47%, tandis que
les bacilles acido-rdsistants ont dtd trouvds au
niveau du foie chez 9,5%. Les ldsions les plus frd-
quentes qui ont dtd observdes comprenaient des
granulomes dans 9,5% des cas, des zones de nd-
croses en foyer chez 14%, une triaditite portale
chez 17%, et une une hyperplasie des cellules de

Kupffer chez 33%. A ('occasion on a pu observer
plusieurs ldsions dans tine manic hiopsie. Aucune
corrdlation n'a pu titre dtablie entre l'apparition
des diverses Idsions hdpatiques et des antdeddents
de vaccination au BCG, ou les rdsultats des
dpretives cutandes par la tuberculine ou la ldpro-
mine.
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