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Summary In 37 clinically-diagnosed borderline—tuberculoid (BT) leprosy patients
skin biopsies were done prior to starting multidrug therapy (MDT) and at the end of 6
months therapy. Clinical and histopathological activity, graded as active, resolving
and inactive, were studied at the end of 6 months of MDT.

Of the 37 clinically-diagnosed BT patients 24 could be confirmed by histopathol-
ogy as having BT leprosy, while the other 13 biopsies showed features of indetermi-
nate (I) leprosy. After 6 months of MDT, out of the 24 histopathologically-confirmed
BT patients, 4 (17%) showed clinical activity and 8 (33%) showed histopathological
activity. Of the 13 histopathologically-diagnosed indeterminate cases all were clinically
inactive but histological activity persisted in 3 cases (23%). Out of the 37 clinically-
diagnosed BT patients 3 showed both clinical and histopathological activity at the end of
MDT.

This study emphasizes the importance of performing histopathological examina-
tions on leprosy patients undergoing research studies for the confirmation of
diagnosis and for proper classification of the disease. The histopathological activity
that outlasts the MDT may be due to the bacillary fragments that persist but clinical
activity coupled with histopathological activity seen in 3 patients at the end of 6
months may foreshadow a relapse and these patients and others like them need to be
followed up for longer durations.

Introduction

The World Health Organization (WHO) study group on chemotherapy of leprosy for control
programmes had classified leprosy patients into multibacillary (MB) and paucibacillary (PB)
groups. In 1982, the PB group included all polar tuberculoid (TT), borderline tuberculoid
(BT) and indeterminate (I) cases diagnosed clinically or histopathologically with a BI of 2 or
less than 2 on the Ridley scale.' The MB group consists of polar lepromatous (LL), borderline
lepromatous (BL) and mid-borderline (BB) patients. In 1988 this was modified again and all
smear positive patients were included in the MB group for treatment with multidrug therapy
(MDT).? The paucibacillary type of leprosy constitute 70% of the total number of leprosy
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patients in India.® It has been observed that a significant number of patients present with a
single lesion. These lesions may heal or progress towards the multibacillary part of the
spectrum. WHO has recommended a fixed duration of MDT for PB patients, i.e. dapsone
100 mg daily and rifampicin 600 mg once a month for 6 months. The short duration of
treatment and relapses in PB cases raises a few basic issues regarding the clinical activity and
the histopathological changes which occur in patients on PB-MDT. This study has been
carried out to elucidate such changes.

Materials and methods

This is a study of 37 leprosy patients who had been clinically diagnosed and classified
according to the Ridley—Jopling classification® as BT patients, attending the Outpatient
Department at the Schieffelin Leprosy Research and Training centre, Karigiri, S. India. Each
patient had a complete clinical examination done, recording the morphology and the site of
lesions. Skin-smear examination for acid-fast bacilli was done from routine and selective
sites and were negative in all 37 patients. The characteristic clinical features of skin lesions of
patients being categorized as belonging to the BT group included single or multiple, dry,
hypopigmented, flat or raised patches of any size with ill-defined or well-defined margins.
Modalities of sensation were lost to varying degrees in these patches. None of the patients had
nerve trunk lesions.

A biopsy of skin lesion was taken before starting MDT. An elliptical piece of skin was
biopsied from an active patch under local anaesthesia by the standard Khanolkar technique.’
The skin biopsies were fixed in formol zenker. Serial sections of 5 u thickness were stained
with haematoxylin and eosin for routine study and a modified Fite-Faraco stain for acid-fast
bacilli.5 Patients were diagnosed and classified histopathologically according to the clas-
sification given by Ridley & Jopling.* Histologically, the lesions were classified as
indeterminate leprosy when there was mild lymphocytic infiltration around skin adnexa
and selective peri and intraneural infiltration with lymphocytes of dermal nerves.!” All
patients were reassessed clinically and histologically at the end of 6 months of MDT. Skin
bopsies were taken from the same skin lesion but at a different edge. Clinical assessment was
recorded as follows: ‘active’ when erythema or infiltration persisted, a new lesion appeared,
anaesthetic areas increased and or any nerve trunks became tender; ‘resolving’ when there
was a decrease in infiltration, anaesthesia and size of the patch; ‘inactive’ when the patches
were without infiltration and erythema.

The skin bopsies were assessed for the type of granuloma, granuloma fraction, nerve
inflammation and for the presence of acid-fast bacilli (AFB). The histological findings were
graded as ‘active’ when there was dermal infiltration by epithelioid granuloma and the
granuloma fraction was more than 10% in the dermal tissue and nerve inflammation. It was
graded as ‘resolving’ when the granuloma fraction was less than 10% and ‘inactive’ when
epithelioid cell granuloma was absent and/or the lymphocytic infiltrate was less than 5%.

Results

Of the 37 clinically-diagnosed BT patients, 27 were males and 10 were females. The age of
the patients ranged from 7 to 50 years with a mean of 15-5 years. Out of the 37 cases, 24
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Figure 1. Photomicrograph to show tuberculoid granuloma composed of epithelioid cells, Langhan giant cells and
lymphocytes infiltrating and replacing extensive areas of the dermis (active). H&E x 100.

Figure 2. Resolving granuloma composed of a few Langhan giant cells in the small collection of epithelioid cells and
lymphocytes (resolving). H&E x 100.
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Figure 3. Photomicrograph to show a few scattered lymphocytes around blood vessels. Epithelioid granulomas are
not seen (inactive). H&E x 100.

patients presented with single lesion and 13 of them had multiple patches but less than 5 in
number. In 28 cases the lesions presented only in the upper and lower limbs and in 9 patients
the patches were generalized. Histopathological examination of these 37 clinically-diagnosed
BT patients showed that 24 of them had a histology that correspondedwith the BT type of the
disease and 3 of these showed bacilli in the dermal nerves. The other 13 cases showed
histological features that fitted in with the indeterminate type of leprosy. None of them had
AFB.

The second examination was conducted after 6 months of MDT therapy. Of the 24
patients clinically and histopathologically diagnosed as BT, 4 were clinically active and 8
showed histologically-active persistent epithelioid granulomas (Figure 1). Of the 13 histo-
logically-confirmed indeterminate cases none showed active signs of the clinical disease but
histologically the lesions were active in 3 cases. Histological features of resolving granulo-
mas (Figure 2) were seen in 5 BT cases and in 1 indeterminate case. Eleven BT and 9
indeterminate cases were found to be inactive, with either absence of epithelioid granulomas
and/or the lymphocytic infiltrate was less than 5% (Figure 3). The granuloma fractions of BT
leprosy patients before and after MDT is contrasted in Figure 4 and of indeterminate patients
in Figure 5. None of the patients showed evidence of neuritis and none of the biopsies showed
evidence of reversal reaction (RR) or acid-fast bacilli.



222 G. J. Ebenezer et al.

100.|—

|
|
|
]

—
— e e

Wik

N =
e
=
——

e

T WU
. bhhEENERRREDENEER L
1 3 4667 8 9 10 11213 14 16 18 17 18 1920 21222324
Figure 4. Granuloma fraction in BT leprosy.
Discussion

In this study, 37 patients were clinically diagnosed as BT following a precise categorization
but on histopathological examination only 24 of them could be confirmed as having a BT
histology while the other 13 showed features that were consistent with the indeterminate
group of leprosy. Discrepancies have been reported by several authors between histopatho-
logical and clinical diagnosis of leprosy,7_9 and our finding again emphasizes the importance
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Figure S. Granuloma fraction in indeterminate leprosy.
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of performing histopathological examinations on leprosy patients undergoing research
studies for the confirmation of diagnosis and for proper classification of the disease.

MDT is prescribed for PB leprosy patients with an aim to reduce the duration of treatment
and to deal with possible drug resistance to dapsone and to increase cost-effectiveness by
releasing the patients from continuing the treatment at the point of inactivity.1 However
persistence of disease activity has been observed in the skin lesions of the patients after 6
months of treatment.'~'> The reported percentage of PB patients who showed persistent
activity at the end of 6 months of PB regimen ranges from 4:3% to 67%.'* The wide
variations in the reported clinical response may be due to different concepts of classification
and disease activity.

In our series of 24 BT patients 4 (17%) showed clinical activity and 8 (33%) showed
histopathological activity after completion of therapy. In 13 indeterminate cases all were
clinically inactive but histologically the activity persisted in 3 cases (23%) after 6 months
of MDT therapy. The persistent activity in these patients may be the result of the continued
presence of the antigens of the lepra bacilli.!>!¢ Evidence of resolution of the inflamma-
tory lesion (5 in BT and 1 in indeterminate) would suggest that in due course, even the
active inflammation would clear up as has been stated and that adequate immune response
present in PB patient would be expected to remove these antigenic fragments.

However among the 11 histologically-active cases, 3 cases showed features of clinical
activity too. Of the 11 histopathologically-active patients it is reasonable to expect a small
percentage of these patients to continue to be active with a likelihood of a relapse occurring in
due course. The relapse rate among PB patients has been reported to be as high as 12:9%'®
and 12%" and as low as 0-34%2° and 0-5%.2' However WHO analysis of a large series of PB
cases treated with MDT revealed the risk of relapse to be only 1-07%.%* Therefore a careful
follow-up of the patients under report for a longer period is imperative. Sequential biopsies
every year on a much larger number of PB patients, who had persistent active lesions at the
end of 6 months of MDT, and a careful follow-up of these patients for at least 5 years would
be useful.
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