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The presence of edema and proteinuria
in lepra reaction has been noted. In India
about 11.2% of the leprosy patients have
been reported as dying of renal failure ( 3 .").
The exact histopathological lesions in the
kidney and their nature is not clearly under-
stood however. Most authors in their stud-
ies of renal changes in leprosy have report-
ed nephritis of all types and amyloidosis in
few cases (1. 2. 3. 5. 7, S.D. 12, 13. 11• Hi , .) Specific
lesions like lepromas have been reported by
Powell and Swan in two of their 15 nec-
ropsies (t 2 ). Sainani and Rao ( 13) described
the presence of leproma-like lesions com-
posed of mononuclear cells with vacuolated
cytoplasm without demonstrable acid-fast
bacilli in one of their 60 cases. Most of the
other workers have not reported such le-
sions.

In view of the high prevalence of the dis-
ease in this area it was thought worthwhile
to study the renal changes in leprosy among
our patients with special reference to the
lepromatous type.

MATERIALS AND METHODS
This study was undertaken in 50 patients

with leprosy of variable duration admitted
to the leprosy ward during the period 1978-
1979, in the General Hospital, Solapur.

Forty-five patients had lepromatous lep-
rosy; while the remaining were of the tu-
berculoid (I), borderline (1), maculoanes-
thetic (1) and polyneuritic (2) type. Special
attention was paid to the presence or ab-
sence of lepra reaction, the duration of the
illness, and the duration of antileprosy
treatment.
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Patients with leprosy who also had pul-
monary tuberculosis, diabetes mellitus,
systemic hypertension, or congestive car-
diac failure were excluded from the study.

The diagnosis of leprosy was made in all
cases by thorough clinical examination, skin
clip, and nasal smear for acid-fast bacilli
(AFB) and was confirmed by skin biopsies.
Urine examination for proteinuria, glyco-
suria and microscopy was done in every
case. Blood urea, serum creatinine, blood
sugar and serum proteins were estimated in
each case. Every patient underwent per-
cutaneous renal biopsy with the help of
Franklin's modification of the Vim-Silver-
mann needle. The renal biopsy tissue was
studied by hematoxylin and eosin staining,
by Congo red staining for amyloid, and by
the Fite-Faraco stain for AFB.

RESULTS
Of these 50 cases, 47 were males and 3

were females. The youngest patient was 18
years old and the oldest 60. Fifteen patients
had leprosy of one to five years' duration;
while the remaining 35 had had the disease
for more than five years. Thirty-three pa-
tients had lepromatous leprosy with reac-
tion; while 12 had lepromatous leprosy
without lepra reaction. Five patients had
non-lepromatous disease.

Twenty-five cases showed proteinuria.
One patient presented with a nephrotic syn-
drome and the kidney biopsy ultimately
showed amyloid changes. Out of these 25
eases with proteinuria, 21 patients were
having lepra reaction. Blood urea and se-
rum creatinine estimations were found to
be within normal ranges in all cases.

The histopathologic features observed in
these 50 cases are as shown in Table 1.
Pathological changes were observed in 28
of the biopsies. The biopsies were unre-
markable in the remaining 22 cases (Table
2). Relationships between serum proteins
and the renal histology are shown in Ta-
ble 3.
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TABLE I. Histopathologic features ob-
served in the 50 cases.

TABLE 3. Serum proteins and renal his-
tology.

No. of
cases (%)

Albumin/globulin No. of
ratio^cases

Histopathologic changes
Renal histology

Normal Abnormal
A. Glomeruli

I. Increase in cellularity of the capillary
tuft

a) Mild to moderate
^

3 (6)
h) Marked
^

3 (6)

2. Congestion
3. Hyalinization of glom-

^2 (4)
erulus^ – (–)

4. Periglomcrular fibrosis
^

3 (6)

B. Tubules

I. Cloudy change
2. Atrophy
^

25 (50)
3. Tubular hyaline-like

^3 (6)
cast^ – (–)

C.^Interstitial tissue
I.^Fibrosis

a)^Mild 10 (20)
h) Marked 10 (20)

2.^Cellular infiltration
(diffuse and local)
a) Mild 6(12)
h) Moderate 10 (20)
c) Marked 10 (20)

D. Vessels
I.^Arteriosclerosis 11 (22)
2. Wire-looping 4 (8)

E. Amyloid deposition I (2)

F. Acid-fast bacilli –^(–)

Abnormal renal histopathological find-
ings were essentially present only in lep-
romatous cases and were usually associ-
ated with acute or chronic reactional states.

TABLE 2. Renal histopathologic diag-
noses and the clinical types of leprosy.

Type of

Histopathologic lesion
^leprosy^Total

LR" L" NV'

Normal histology
^

10^8
^

4^22
Interstitial nephritis
^8^1

^
I^10

Proliferative glomerulo-
nephritis
^

6^–^6
Membranous glomerulonephritis

^
2 –

Amyloid
^ –^1

Cloudy change in tubules
^

21^4
^

25

" LR—Lepromatous leprosy with reaction.
L—Lepromatous leprosy without reaction.
NL—Nonlepromatous.

1.5 to 2 5 4 1
I^to^1.5 18 6 12
0.5 to I 27 12 15
Total 50 28

One borderline case who showed intersti-
tial nephritis also had a past history of lepra
reaction. Interstitial nephritis (20%) and
membranoproliferative glomerulonephritis
(16%) were the most common lesions. Two
cases (4%) showed interstitial scarring with
sparse mononuclear cell infiltration mim-
icking a granulomatous lesion. However,
these lesions were negative for AFB. Amy-
loidosis was found in one case (2%). Non-
specific cloudy change in the renal tubules
was also present in 25 cases (50%).

DISCUSSION
Interstitial nephritis was seen in a large

number of the cases in this study. It was
indicated by varying amounts of tubular de-
generation, foci of chronic inflammatory
cells, and fibrosis in the interstitium. An as-
sociation with lepra reaction was noted in
nine of these ten cases. Similar observa-
tions have been made by Desikan and Job
( 3), Drutz and Gutman ( 4 ), Manson-Bahr ("),
Sainani and Rao (9, and Gupta, et al. (").
However, Johny and Karat (') did not en-
counter a single case of interstitial nephritis
in their series of 60 cases. In the present
study, proliferative glomerulonephritis and
membranous glomerulonephritis were the
next most common finding after interstitial
nephritis, being noted in eight of the cases
(Fig. 1).

In addition to these inflammatory
changes, a few unusual observations were
made, namely, intercapillary glomerulo-
sclerosis (3 cases), periglomerular fibrosis
(3 cases) and wire looping of blood vessels
(4 cases). The wire looping of vessels could
be caused by an immunological reaction.
However, further immunological studies
with electron microscopic observations
would be needed to substantiate this hy-
pothesis.
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All these changes are nonspecific for lep-
rosy. Nevertheless, they may indicate that
leprosy predisposes the kidney to bacterial
invasion by altering the immunological re-
sponse of the host or by some other mech-
anism. Shwe and Jopling (' 5) performed im-
munolluorescent studies on kidney biopsies
from seven patients with lepromatous lep-
rosy and proteinuria. Granular deposits of
immunoglobulins and complement were
found in three of that seven suggesting an
immune-complex pathogenesis.

In the present study, the two cases show-
ing interstitial scarring mimicking granu-
loma are of interest. Reviewing the litera-
ture, we did not encounter any report of
bacteriologically proven granuloma in the
kidney. However, it is worth mentioning
that a leproma without AFB was described
by Sainani and Rao ( 1 ") in one case. Powell
and Swan (9 and Mitsuda and Ogawa
also report occasional lepromas in their au-
topsy studies. In the present study, the ab-
sence of AFB may be explained by the pro-
longed treatment of all these patients with
dapsone. Lepromas are commonly seen in
the liver, the spleen and the testes, but their
occurrence in the kidney is rare. The rea-
son for such a small incidence is not known.
Gupta, et al. (") have postulated a relatively
greater resistance of renal tissue to M. /ep-
ra e.

Secondary amyloidosis was observed in
one case (Fig. 2). It was confirmed by Con-
go red staining and polarized light micros-
copy which showed green birefringence.
The rectal and gum biopsies of this patient
were negative for amyloid. Kean and Chil-
dress (S) found renal amyloidosis in four
cases out of 103 autopsies. Grabstald and
Swan ( 5) and Powell and Swan ( 12 ) observed
very high incidences of renal amyloidosis
in their autopsy studies (46%). Johny and
Karat ( 7) found three cases of amyloidosis
in their series of 60 biopsies. Sainani and
Rao ( 1 ") report one case out of 66 studied.
Gupta, et al. (") found no cases from their
series of 50 patients.

This study has revealed that multitudes
of pathologic alterations develop in the kid-
ney in individuals suffering from chronic
leprosy. None of the changes are specific
or pathognomonic of leprosy. The changes
appear to result from the interplay of ba-
cillary products and immunologic factors.
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FIG. 1. Glomerular cell proliferation in a case of
proliferative glomerulonephritis (H & E x 160).

Most lepromatous leprosy patients have
an excess of serum gamma globulins com-
bined with a deficit of specific cell-mediated
immune responses. It is understandable that
these excess antibodies may be forming
complexes with bacterial products and may
thus be responsible for changes such as
membranous nephritis. Further involve-
ment and activation of complement factors
may explain the genesis of acute prolifera-
tive renal lesions, synovial lesions, and
possibly the entire clinical gamut of the so-
called lepra reaction. Amyloidosis in lep-
rosy, although rare, also appears to be of
the secondary type which follows pro-
longed immunological stimulation such as
that seen in other chronic diseases such as
tuberculosis.

The interstitial nephritis appears to be the
result of secondary bacterial infection fol-
lowing an immunological insult due to the
lepromatous process. Specific lepromas
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FIG. 2. Amyloid deposition in the glomerulus (H &
E x400).

suggestive of leprous interstitial nephritis
seem to be extremely rare. Some of the in-
terstitial nephritis may, however, be non-
bacterial, and here the role of prolonged ex-
posure to drugs such as dapsone has to be
considered.

In conclusion, the present study shows a
variety of renal lesions resulting from the
interplay of various factors. Such changes
would predictably complicate the clinical
course of a patient with leprosy. With re-
peated insults of a) near toxic dosage levels
of drugs, b) secondary bacterial infections,
and c) immune complex formations as in
lepra reaction, the renal lesions would be
expected to progress and worsen. It is not,
therefore, surprising that as many as 11.2%
of leprosy patients ultimately go into renal
failure.

These findings have a bearing on the
management of leprosy. We suggest that in

every chronic case of leprosy, treatment
schedules should be carefully monitored to
minimize the occurrence of lepra reactions
and, should such lepra reactions develop,
they should be controlled as quickly as pos-
sible. While monitoring serum gamma glob-
ulin levels, if it is felt that antibody has
reached menacing levels, it is worth con-
sidering reducing the gamma globulin levels
by a) plasmapheresis, b) suppression of B
lymphocyte activity by steroids, or c)
administration of cytotoxic immunosup-
pressive drugs for short periods under con-
trolled conditions. These measures may help
reduce the risk of renal involvement in lep-
rosy.

SUMMARY
Renal lesions observed in 50 cases of

chronic leprosy are reported. They include
membranous and membranoproliferative
glomerular lesions and amyloidosis forming
one type possibly resulting from immune
complexes. They also include lesions like
chronic interstitial nephritis resulting from
opportunistic secondary infections and/or
drug toxicity. The evaluation of these le-
sions is discussed and appropriate remedial
measures are suggested in the management
of leprosy.

RESUMEN
Se hace un informe sobre la existencia de lesiones

renales en 50 casos de lepra crOnicat. Estas lesiones

incluyen alteraciones glomerulares membranosas y
membranoproliferativas, asi como un tipo de amiloi-

dosis quiza resultante del depOsito de complejos in-
munes. Tambien se incluyen lesiones como Ia nefritis

crOnicat intersticial resultante de infecciones secun-
darias por oportunistas o por citotoxicidad de las dro-

gas. Se discute sobre Ia evaluaciOn de estas lesiones

y se sugieren medidas para el manejo apropiado de la
lepra.

RESUME

On decrit les lesions renales observees dans 50 cats
de lepre chronique, a savoir des lesions glomerulatires

membraneuses et membrano-proliferatives, ainsi que

I'amyloidose, qui pourrait consituter une categorie
part resultant de Ia formation de complexes immuns.
On a egalement inclus dams cette etude des lesions

telles que celles qui resultent dune nephrite chronique
interstitielle, a partir d•infections secondaires ou de
toxicite medicamenteuse. L•evaluation de ces lesions

est discutee. On suggere des mesures appropriees pour

y remedier, qui devraient etre instituees dans le cadre

de Ia hate contre Ia lepre.
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