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Erythema multiforme in leprosy
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The clinical course of leprosy is often interrupted by reactions, which are acute inflammatory episodes that can
be classified as type I or type II. Type Il reactions can present as cutaneous lesions that resemble erythema multi-
forme (EM). EM is classically associated with drug allergies or pre-existing viral infections. However, the differen-
tial diagnostic criteria of the diverse causative agents remain controversial. The aim of this study was to determine
both the clinical relevance and the morphological and immunohistochemical characteristics of the EM-like lesions
during the course of type Il leprosy reactions. Twenty-seven skin biopsies were taken from typical EM-like lesions
of multibacillary patients and reviewed; their histological features were correlated to their clinical aspects. Then, a
computer-assisted morphometric analysis was performed to measure the extent of angiogenesis during these acute
episodes. The histopathological and immunohistochemical analysis of the EM lesions revealed that they shared the
same features that have been previously described for ENL, including immunopositivity in the identical cell-medi-
ated immune markers. Our results point to leprosy as the cause of the EM-like lesions in our patients. Therefore,
leprosy should be considered in the differential diagnosis of EM.
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Leprosy is a chronic infectious disease that is caused
by the obligate intracellular parasite Mycobacterium le-
prae. Leprosy remains a major worldwide health care
concern in numerous underdeveloped countries. In
Brazil and India, two emerging global economies, new
cases continue to be diagnosed despite the advent of suc-
cessful chemotherapeutic treatments. In Brazil, approxi-
mately 34,000 new cases were reported in 2011, result-
ing in a penetrance rate of approximately 1.2 cases per
10,000 inhabitants (MS/SVS 2011). The clinical course
of chronic leprosy is often interrupted by reactions,
which are acute inflammatory responses that can occur
before, during or after chemotherapy. The estimated risk
of a LP experiencing at least one reaction episode during
medical follow-up can be as high as 60% in multibacil-
lary (MB) patients who are undergoing multidrug thera-
py (MDT) (Nery et al. 1998). These reactions have been
broadly classified as type I or reversal reactions (RRs),
which most commonly affect borderline patients [bor-
derline tuberculoid, borderline-borderline and borderline
lepromatous (BL)], or type II or erythema nodosum
leprosum (ENL), which affects the lepromatous pa-
tients [BL and lepromatous forms (LL)]. The RRs are
characterised by the reactivation of old lesions and the
appearance of new lesions that present as swollen, ery-
thematous plaques and that are frequently accompanied
by nerve damage. In ENL cases, painful erythematous
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dermal nodules appear and are often associated with in-
flammatory systemic symptoms, including fever, mal-
aise, anorexia, iritis, orchitis, lymphadenopathy and
usually neuritis (Bryceson & Pfalzgraff 1990).

Although necrotic lesions have sometimes been ob-
served in type II reactions (Esquenazi et al. 2008), few
cases of erythema multiform (EM) were reported as a lep-
rosy reaction (Rea & Modlin 1993, Ganapati & Pai 2004).
The risk factors and mechanisms that determine the onset
of these reactions have been topics of great interest be-
cause of their connection to the physical deformities that
result from nerve damage (Illarramendi et al. 2001).

Recent evidence indicates transient increases in M. Je-
prae-specific cell-mediated immunity (CMI) during RRs,
but the role of this immunity in ENL must be clarified.
Immune complex deposits have been implicated in the cu-
taneous lesions of ENL (Wemambu et al. 1966) but require
verification. Furthermore, high levels of pro-inflammato-
ry cytokines have been consistently demonstrated in type
I and type II reactions, both within the lesions and in the
sera during such episodes (Laal et al. 1985, Modlin et al.
1985, Sarno et al. 1991, Moraes et al. 1999).

EM has been observed in connection with many other
conditions, including herpes virus infections, chlamydia
and with the use of drugs such as amoxicillin (Brice et
al. 1989, Gonzalez-Delgado et al. 2006). This pathology
remains idiopathic in at least 35% of affected patients.
Various skin lesions, such as macules, papules, vesicles
and bullae, are present, but the so-called “iris” or target
lesion is a primary characteristic of EM (Fritsch & Mal-
donado 1999).

Angiogenesis, a developmental and physiological
process, occurs in interferon (IFN)y and/or tumour ne-
crosis factor (TNF)-induced inflammatory reactions, tis-
sue repair, theumatoid arthritis and tumours (Sato et al.
1990, Folkman & Shing 1992). The factors that control



vascular formation include bacterial lipopolysaccharide
(LPS), vascular endothelial growth factor and fibroblast
growth factor (FGF) (Folkman & Klagsbrun 1987). The
role of angiogenesis in leprosy and its associated reac-
tions remains unclear (Antunes et al. 2000, Bhandarkar
et al. 2007). The regular histopathological examination
of ENL samples has revealed the apparent involvement
of the vasculature (oedema and angiogenesis) in the sur-
rounding inflammatory infiltrate of the deep dermis,
which is consistent with the vascular alterations that An-
tunes et al. (2000) and Bhandarkar et al. (2007) observed
in the lepromatous pole of the disease. This study aimed
to quantitatively characterise the angiogenic process in
type II leprosy reactions.

We attempted to establish both the histopathological
characteristics and clinical relevance of EM-like lesions
during the course of progressive leprosy in 27 patients
who presented with EM-like lesions during their clini-
cal follow-ups. The immunoreactivity of the reactional
cutaneous lesions for immunological markers provides
information about the immune response in this type of
reaction and identifies the possible differences between
this atypical type Il reaction and classical ENL.

If the EM-like clinical presentation is an uncommon
variant of the manifestation of the type II leprosy reac-
tion, then its early diagnosis will be crucial for applying
prompt anti-reaction therapy, thus preventing the dis-
abilities caused by the peripheral neuropathy that often
complicates these episodes.
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SUBJECTS, MATERIALS AND METHODS

Patients and tissue specimens - From 1996-2006, 27
leprosy patients (LPs) (22 men and 5 women, aged 21-67
years) who visited the leprosy outpatient unit of the Os-
waldo Cruz Foundation (Fiocruz), Rio de Janeiro, Brazil
and who presented with EM-like lesions were enrolled in
the study. The patients were classified according to the
Ridley and Jopling (1966) criteria. Eight of the patients
(30%) presented with EM-like lesions without a previous
diagnosis of leprosy and 19 patients were MB patients,
who were actively undergoing treatment (10 LL and 9
BL). The bacterial index (BI) ranged from +3 to +5. Af-
ter the patients provided written, informed consent, a 6
mm-punch biopsy was obtained from a plaque or an iris
lesion for diagnostic purposes in accordance with the Fi-
ocruz Ethical Committee guidelines.

The skin samples were divided into two parts; one
part was fixed in a 10% neutral buffered-formalin and
paraffin-embedded and the other was snap-frozen in liq-
uid nitrogen, embedded in OCT compound and stored in
liquid nitrogen at -170° C until further use (Tissue Tek,
Miles Lab, USA).

Previously studied immunohistological markers in
a group of ENL samples that were collected from other
LPs were compared with the EM-like sample results.
The results of the immunohistochemical procedures
are shown in Table 1.

Specific chemotherapy (MDT-WHO) for MB leprosy
was neither interrupted nor introduced during the study.

TABLE I

Immunohistological markers

Epidermis Dermis

Patient Type of CD4/

number reaction HLA-DR  CDl ICAM-1 CD3 CDl CD3 CD4 CD8 CD8 TNF
22 EM +++ 35 + 0.4 18 42.2 41.5 26.5 1.5 -+
5 EM +++ 11.0 + 0.5 8 36.5 ND 30.2 ND +++
4 EM +++ 44 ++ 2.5 12 39.3 31.0 28.0 1.1 ++
6 EM +++ 3.6 ++ 2.2 4 375 41.5 18.6 2.2 ND
25 EM +++ 13.2 ++ 4.6 6 48.0 39.5 332 1.2 ++
26 EM ++ 3.0 + 1.4 3 375 38.5 15.0 2.5 +
8 EM ++ 3.0 + 0 6 427 32.0 25.5 1.2 ++
27 EM ++ 2.1 + 0 0 45.0 41.0 39.2 1.0 +++
24 EM + 9.7 ++ 2.6 4 40.5 41.7 26.0 1.6 +
21 EM + 2.3 + 0.6 3 53.6 45.0 327 1.4 +++
1 ENL +++ 6.0 ++ 33 9 51.8 ND 35.6 ND +
2 ENL +++ 6.4 + 0 15 45.2 39.2 33.0 1.2 +++
3 ENL +++ 5.3 + 0.2 6 36.5 24.0 ND ND ++
4 ENL ++ ND 0 0,3 5 46.3 33.8 ND ND ND
5 ENL ++ 13.2 ++ 14.6 3 56.2 48.2 26.2 1.8 ++
6 ENL + 5.1 + 0 18 40.8 25.5 20.6 1.2 +
7 ENL + 3.0 + 1.5 7 435 48.6 27.6 1.7 ++
8 ENL 0 5.6 + 1.7 0 47.5 34.5 26.0 1.3 +++
9 ENL 0 8.5 0 0 10 33.0 32.0 28.0 1.1 +
10 ENL 0 2.8 + 1.5 4 42.5 38.6 24.5 1.5 ++

EM: erythema multiforme; ENL: erythema nodosum leprosum; HLA: human leukocyte antigen; ICAM: intercellular adhesion

molecule; TNF: tumour necrosis factor; ND: not determined.
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The MDT consisted of supervised monthly doses of ri-
fampicin (600 mg) and clofazimine (300 mg) together
with self-administered, daily doses of dapsone (100 mg)
and doses of clofazimine (100 mg) every other day over
a consecutive 12 or 24-month period. Thalidomide (400
mg/day) was used to treat the EM-like events. Predni-
sone (1 mg/kg/day) was administered to seven patients
given that their clinical symptoms persisted after one
week of thalidomide treatment. Two female patients
were satisfactorily treated with 1.200 mg/day of pentoxi-
fylline. The participants received no further medication
and none terminated treatment.

Histopathology - The formalin-fixed specimens were
serially cut into 5 pm-thick sections and stained with
haematoxylin-cosin, Wade’s stain for acid-fast bacilli,
Gomori's trichrome stain and Weigert’s stain for elastic
fibres. Table II shows the evaluated morphological pa-
rameters. In all cases, two patients experienced EM-like
lesions, as diagnosed by dermatologists. The clinical di-
agnoses were confirmed by histopathology.

Immunohistochemistry - Frozen samples were seri-
ally cut in a cryostat, applied to silane-coated glass slides
and stained using an avidin-biotin-peroxidase method,

as previously described (Sampaio et al. 1993). Briefly,
the sections were fixed in cold acetone and sequentially
incubated with methanol-H,O, to block the endogenous
peroxidases, followed by incubation with a 10% normal
horse serum (Vector Laboratories, USA) and then with
the monoclonal antibodies listed below for 60 min. In se-
quence, the sections were first incubated with biotin-con-
jugated horse anti-mouse IgG for 30 min and then with
the avidin-biotin-peroxidase complex (Vectastain ABC
kit, Vector Laboratories, USA) for another 30 min. Be-
tween the incubation periods, the slides were thoroughly
washed with phosphate buffered saline (PBS), pH 7.4.
The reactions were developed using amino-ethyl-carba-
zole (AEC, Sigma, USA), counterstained with Mayer’s
haematoxylin and analysed with an optical microscope
using a semi-quantitative method. As a control, the pri-
mary or secondary antibody was omitted. Moreover, to
investigate the evolution of the immunological activation
markers, the skin biopsies were sequentially studied in
the following three distinct situations: (i) at the time of
diagnosis, (ii) during the reaction (EM) and (iii) after the
reaction lesions subsided (2 months after each episode).

Antibodies - The following primary monoclonal an-
tibodies selected for this study were diluted in PBS pH

TABLE 11
Histopathological data

Occupation rate

Inflammatory cells

Patients Bulla (%) Oedema in the infiltrate AFB
1 No 50 +++ PMN, L, M, P +++
2 No 90 A+t PMN, L, M e
3 No 80 ++ PMN, L,M +++
4 No 30 ++ PMN, L, M, P +++
5 No 30 0 PMN, L, FM, P +4+
6 No 40 ++ PMN, L, M, P +++
7 No 10 + PMN, L,M +
8 No 40 +++ PMN, L, FM ++
9 No 30 + PMN, M, L, FM, P ++
10 Yes 80 ++ PMN, L, M, P +++
11 No 20 ++ PMN, M, L, FM +
12 Yes 80 +++ PMN, L, FM ++
13 No 70 + PMN, L, FM, P +
14 Yes 40 +++ PMN, M, L, FM +++
15 No 50 ++ PMN, L, M +++
16 No 30 ++ PMN, M, FM, P +++
17 Yes 70 +++ PMN, M, FM, P +
18 No 30 ++ PMN, L, M, FM ++
19 No 40 ++ L, M, PMN +4+
20 No 20 ++ PMN, L, M, FM, P +++
21 No 70 +++ PMN, L, M, FM ++
22 No 50 + M, L, FM ++
23 No 50 ++ PMN, L, M, FM, P +
24 No 60 ++ PMN, M, FM, P +
25 No 40 ++ PMN, M, P ++
26 Yes 80 ++ PMN, L, M, FM, P et
27 No 30 +++ PMN, L, M, FM, P +++

AFB: acid fast bacilli; FM: foamy macrophage; L: lymphocyte; M: macrophage; P: plasma cell; PMN: polymorphonuclear.



7.4 at the final concentration ratios indicated within the
following parentheses: anti-CDI, anti-HLA-Dr and CD-
68 (1:50), anti-CD3, CD4 and CD8 (1:25) from Becton-
Dickinson (USA), anti-TNF (1:20) from R&D Sys-
tems (USA) and anti-intercellular adhesion molecule
(ICAM)-1 (1:25) from Immunotech (France).

The quantification of immunoreactive cells - The
quantification of the immunoreactive cells was per-
formed according to the following protocols using an
40X objective lens and a pair of 10X ocular lenses: (i)
the per cent of immunoreactive cells found in 200 cells
was determined for CD3, CD4, CD8 and TNF, (ii) the
per cent of immunoreactive cells for HLA-DR in the epi-
dermis was assigned as “+” when only the Langerhans
cells were labelled, “++” when 30-70% of the epidermal
cells were immunopositive and “+++” when more than
70% of the cells were immunoreactive, (iii) the total
number of immunoreactive cells in the epidermis was
counted for CDI in the epidermis and the average num-
ber of immunoreactive cells per field of examined in the
upper dermis was counted for CD1 in the dermis and (iv)
for ICAM-1, the immunostaining values were assigned
as “+” when the epidermal basal cells were stained and
“++” when the immunolabelled cells were detected
throughout the other epidermal layers.

Computer-assisted morphometric analysis - Forma-
lin-fixed specimens were cut for this study and stained
with anti-factor VIII (1:20) from the DAKO Corporation,
without counterstaining. Two-three microscopic fields
(10X objective) were captured from each section that
included both the superficial and the reticular dermis.
The stained vessels were counted and measured using
a semi-automated quantitation function of the Image-
Pro plus 4.0 software. The data were saved in an ASCII
file and analysed using the statistical software MicroCal
Origin 5.01 (MicroCal Software Inc USA). The analy-
sed parameters included the total number of vessels and
the area that they occupied. The Wilcoxon paired test
was used to evaluate the significance of the differences
between the means of the measured vessels before and
during the reactions. The Mann-Whitney non-paramet-
ric test for two independent groups of samples was ap-
plied to compare the quantification of the immunoreac-
tive cells of the EM-like and the ENL groups; p-values
< 5% were considered statistically significant. Statistical
analysis was performed with the R Program.

RESULTS

The 27 patients in this study were selected over a 10-
year period at a reference centre for leprosy. Although
its actual incidence is impossible to determine, the EM-
like episode frequency rate in the 600 type II reaction
episodes that were diagnosed at this centre during the
period of study was 4.5% (27 patients). Eight patients in
our study (30%) presented with EM-like lesions as the
first manifestation of leprosy, which was diagnosed by a
positive BI and by the presence of fragmented acid-fast
bacilli (AFB) in the biopsies. Eleven patients (40%) were
still undergoing MDT treatment and 30% (n = 8) devel-
oped EM after being discharged. Eighty-one per cent of
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the patients undergoing treatment, as well as post-treat-
ment patients, had suffered previous ENL reactions, but
only nine patients presented with concomitant ENL dur-
ing the EM-like episodes studied.

Eighteen patients (66.6%) presented with typical
vesico-bullous target lesions, whereas the other diag-
nosed patients presented with various skin erythematous
patches, plaques, papules and ulcers (Fig. 1A, C).

Twenty-one patients (77.7%) reported or exhibited oth-
er reaction episodes in their evolving clinical history. Five
patients (18.5%) reported no reaction episode up to the
clinical presentation of the EM-like lesions (Table III).

The skin samples taken from the EM-like lesions
invariably exhibited a slight to moderately thickened
epidermis with up to 12 layers of keratinocytes, among
which spongiosis and exocytosis were mild but regular-
ly occurring (Fig. 1B, D). Unexpectedly, a small number
of unevenly distributed apoptotic cells were observed in
these cases.

Histological examination revealed the presence of
subepidermal bullae in four cases. In all of the other cas-
es, a mild-to-prominent oedema was observed in the su-
perficial dermis in association with a cellular infiltration
of predominantly lymphocytes and neutrophils (Fig. 1B,
D). This cellular infiltration was sparse and limited to
the perivascular region within the hypodermis. Foamy
macrophages carrying fragmented bacilli were appar-
ent in all of the cases, ranging from numerous in un-
treated patients to sparse in patients who were released
from treatment. The nerve bundles invariably exhibited
a number of histological changes, particularly the thick-
ening of the perineurium, infiltration by inflammatory
cells and the presence of AFB.

The histological features were particularly well cor-
related to the clinical aspects of the lesion selected for the
biopsy. The oedema in the superficial dermis was preva-
lent in the “iris” or clinically bullous lesion samples and
the inflammatory infiltrates occupied more than 70% of
the biopsy area. Conversely, the oedema was mild and the
percentage of the dermis that was occupied by the cellular
infiltrate was moderate (occupying between 30-70% of
the entire section area) when elevated papules or plaque
lesions samples were examined. The infiltrates were
sparse, surrounding microvessels and occupied less than
30% of the section area, in patch lesion samples (Fig. 1).

Vascular changes were apparent in all cases, with the
most common altered features as follows: (i) angiogen-
esis (85.1%)), (ii) dilation (81.4%) and congestion (66.6%)
of the lymphatic vessels, (iii) inflammatory cells (pre-
dominantly lymphocytes) encroaching on the wall
(88.8%), (iv) disruption of the elastic layer within the
arterioles (50%), (v) the presence of polymorphonuclear
leukocytes surrounding, but not within the wall (96.2%),
and (vi) the occlusion of the lumen by fibrin or hypertro-
phic endothelial cells (51.8%) and AFB within the wall
(37%). Fibrinoid degeneration and thrombosis were not
detected in our examinations (Fig. 2A, B).

HLA-DR, ICAM-1, CDla" cells, CD3, CD4/CDS8
ratio and CD68 levels were analysed in 10 EM biop-
sies (Fig. 1E-H). Five EM-like biopsies demonstrated
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intense HLA-DR labelling (+++), three were moderate
(++) and two were slight (+) in the epidermis. ICAM-1
immunoreactivity of the keratinocytes was confined
to a few foci within the basal layers of the six samples
(+), whereas immunoreactivity was observed within the
suprabasal layers of the epidermis in four samples. In
six patients, these sites coincided with the presence of
grouped CD3" T-cells within the epidermis (Fig. 1H).
The mean CD4/CD8 ratio was not significantly differ-
ent between the ENL and the EM groups (p < 0.45).

Although the mean Langerhans cell (LC) count varied
considerably among all of the cases studied from 2.1-
13.2 (Fig. 1E), no significant difference was detected be-
tween the ENL and the EM groups (p < 0.9). Within the
dermis, the LCs were predominantly localised proximal
to the blood vessels within the upper dermis and their
total number varied depending on the density of the epi-
dermal LCs. A significant influx of inflammatory cells
was observed in the EM and the ENL lesions, which
consisted of neutrophils and CD3* T-cells. In addition,

TABLE II1
Clinical data of erythema multiforme (EM) patients

Age Onset Reactional ~ Concomitant Treatment of ~ Other

Patient (years) Sex time BI RJ lesion ENL Symptoms reaction reactions

1 21 F BT 3 - MA,UL,PL No NI Pred ENL, EM

2 40 M BT 4 - PL,ND Yes Fever, adenomegaly, Thalid + Pred NI
nasal obstruction

3 23 M BT 5 - PL, TL No Fever, adenomegaly, Thalid + Pred ENL

eye alterations, malaise

4 26 M BT 4 - PL, TL No Fever adenomegaly, malaise Thalid ENL, EM

5 56 M BT 4 - PL, TL No NI Thalid ENL, EM

6 43 F BT 4 - PL, UL, TL No NI Pento ENL, EM

7 21 M BT 4 - PL, TL No Fever, anorexia, Thalid + Pred ENL, EM

myalgia, cephalalgia
8 66 M BT 5 - PA,UL,ND,PL Yes Fever, myalgia, anorexia, Thalid ENL
asthenia, adenomegaly

9 22 F 4thMDT 3 BL PL,ND,TL Yes Fever, arthralgia Pred ENL

10 39 M 8hMDT 3 BL PL,TL,UL No Fever, myalgia, anorexia  Thalid + Pred ENL

11 62 M 9thMDT 3 BL PL No Fever, adenomegaly, Thalid EM
nasal obstruction

12 4 M 10thMDT 4 LL ND, TL Yes NI Thalid ENL

13 25 M 11thMDT 5 LL PL,UL,ND, TL Yes NI Thalid NI

14 46 M 15thMDT 4 LL PL,TL,BU No Fever Thalid + Pred ENL, EM

15 41 M 15thMDT 3 BL ND, TL Yes Asthenia, adenomegaly ~ Thalid + Pred ENL

16 39 F 17thMDT 3 LL ND Yes Fever, myalgia Pred ENL, NEU

17 47 M 20thMDT 4 LL PL, TL No NI Thalid ENL

18 67 M 22thMDT 4 BL PL,UL,ND No Fever, arthalgia Thalid -

19 29 M 22thMDT 5 LL PL, TL No Fever, adenomegaly Pentox ENL, EM

20 33 M PT 3 BL PA,PL,ND Yes Arthralgia Thalid EM

21 36 M PT 3 BL MA,PL,TL No NI Thalid NI

22 27 F PT 3 LL PA,PL,TL No Fever, asthenia, Pred + Thalid EM
myalgia, malaise

23 45 M PT 3 BL PL No Arthralgia, Thalid ENL

edema (lower limbs)

24 50 M PT 4 BL PL,ND,TL yes Fever, adenomegaly Thalid ENL, EM

25 36 M PT 4 LL PL, TL no NI NT ENL

26 58 M PT 6 LL PA,UL, TL,PL no NI Pred NI

27 29 M PT 4 1L PL, TL no NI NI ENL

BI: bacterial index; BL: borderline lepromatous; BT: before treatment; BU: bulla; ENL: erythema nodosum leprosum; F: female;
LL: lepromatous leprosy; M: male; MA: macule; MDT: multidrug therapy; ND: nodular lesions; NEU: reactional neuritis; NI:
not informed; NT: not treated; PA: patch; Pento: pentoxifiline; PL: plaque; Pred: prednisone; PT: post-tratmente; RJ: Ridley-
Jopling classification; Thalid: thalidomide; TL: target lesion; UL: ulcer.



CD4* T-cells predominated over CDS8" cells in all of the
cases, many infiltrating cells were likely macrophages,
as they were immunolabelled by anti-TNF monoclonal
antibodies. Moreover, in all of the cases, the infiltrating
cells were likely macrophages, as they were immuno-
labelled by anti-TNF monoclonal antibodies. Although

Fig. 1: clinical lesions of erythema multiforme (EM) correlate with
histopathological aspects of skin biopsies and show cell-mediated
immunity (CMI) tissue parameters. A: papules and target lesions on
dorsal region (Bar = 1.5 cm); B: skin biopsy of target lesion showing
intraepithelial oedema associated with exocytosis. Marked oedema
in papillary dermis (H&E, Bar = 50 um); C: bulla-like lesions on the
chest (Bar = 1.5 cm); D: corresponding biopsy showing severe oede-
ma and polymorphonuclear infiltrate in superficial dermis (H&E, Bar
=40 um); E-H: immunohistological markers in EM cutaneous biopsy
specimens; E: high number of CD1" immune labelled cells is present
in biopsies of EM lesions (Bar = 50 um); F: positive human leuko-
cyte antigen (HLA)-DR expression in the epidermis and in dermal
infiltrates (Bar: 35 pum); G: positive intercellular adhesion molecule
(ICAM)-1 expression in basal keratinocytes and blood vessels of an
EM patient (Bar = 50 pm); H: intraepithelial CD3-immunoreactive
cells coincided with the ICAM-1 immune labelling (Bar: 50 pm).
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this staining was faint and diffuse (+) in two of the EM
cases, the immunoreactivity was strong in other four
cases. The comparison of the quantity of immunoreac-
tive cells in the EM-like and ENL groups is summarised
as follows: CDI" cells in the epidermis of the EM-like
lesions =5.5+4.0- ENL=6.2+3.1 (p<0.3),CDI" cells
in the dermis of the EM-like lesions =6.4 + 5.2 - ENL =
7.7+ 5.4 (p <0.4), CD4/CDS ratio of the EM-like lesions
=1.5+0.5-ENL=14+0.2 (p<0.9), TNF" cells of the
EM-like lesions =2.2 £ 0.8 - ENL = 1.8 + 0.7 (p < 0.4),
HLA-DR" cells of the EM-like lesions =2.3 + 0.8 - ENL
=1.5+£1.2 (p <0.16) and ICAM-1" cells of the EM-like
lesions = 1.4+ 0.5 - ENL = 1.0 = 0.6 (p < 0.6).

A comparison of sequential skin samples taken from
one EM patient before, during and two months after the
reaction subsided revealed that the reaction lesion dif-
fered from the pre and post-reaction biopsies in the ex-
tent of HLA-DR expression, the number of LCs within
the epidermis and the dermal CD4/CDS ratios. All of
these values increased in the reaction biopsies and de-
creased afterwards (data not shown).

The quantitative evaluation of the blood vessels by
morphometric analysis was performed in six biopsy spec-

1.5

1.0

0.5

0.0-

Number of vessels/mm?

Qccupied area (%)

[ not treated (before reaction)
I erythema multiforme
Il after treatment of the reaction

Fig. 2: blood vessels are the main target of erythema multiforme (EM)-
like lesions pathogenesis. A: typical EM vascular change (arrows)
showing dissociation of the wall by oedema and inflammatory cells,
mainly lymphocytes, without fibrinoid degeneration (H&E: 40 pm)
(insert: Gomori® strichrome); B: disruption and thickening of elastic
layer (arrows) and inflammatory infiltration in the wall of venules
(Weigert’ sorcein, 65 pm); C: angiogenesis is significantly increased
in EM-like lesions when compared to the biopsy taken for diagnosis
purpose (before reaction) and two months after the reactional sample.
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imens that were measured before and during the reactions.
The results differed between the skin samples that were
taken from the same patients before the treatment and af-
ter the reaction subsided. The median value for the num-
ber of vessels per square millimetre (mm?) varied from
0.444 before treatment to 0.761 during the reaction (p <
0.05). Similarly, the areas occupied by the vessels ranged
from 0.878% before treatment to 1.671% during the EM-
like episode (p < 0.05) (Fig. 2C). The mean number of
vessels exhibited statistically significant differences (p <
0.03) and the mean area occupied by the vessels exhibited
a borderline significance (p < 0.06). These tests were per-
formed using the data from six patients who were evalu-
ated before and during the reactions.

DISCUSSION

To date, this study reviews the largest series of lep-
rosy cases presenting EM-like reaction episodes (27 pa-
tients) and the data obtained suggest that ENL and EM
might represent variants of type II reactions provoked
by variations of a common pathogenic mechanism of
leprosy reactions. In one patient, one possible causative
agent (a cowpox vaccine) was administered a few days
prior to the onset of the reaction episode. The literature
does not report that MDT drugs are associated with the
initiation of EM reactions. However, we cannot exclude
the possibility of self-administered drugs as causative
agents in the patients in our studies, despite the absence
of such drug usage in the patient histories.

Depending on the patient stage (diagnosis, treatment
and post-discharge), the frequency of EM-like reactions
was similar to that observed for the incidence of ENL in
lepromatous patients (Pocaterra et al. 2006).

The LPs presenting with reactional EM-like lesions
lacked mucosal and plantar/palmar lesions and the his-
topathological examination of the lesions revealed a low
incidence of apoptotic cells. Both of these features are
commonly observed in EM lesions that are unrelated to
leprosy (Fritsch & Maldonado 1999). Our histopathologi-
cal examination did not reveal regularly occurring bullae,
a finding that may be attributed to the fact that we sam-
pled bullous lesions from the border regions, but not from
the fully developed central areas. This approach avoided
epidermal detachment and shifting during the process.

The findings concerning the vascular changes observed
in EM-like lesions are similar to those already described
in the hypodermis within the ENL lesions and suggest that
dermal microvessels (primarily capillaries and venules)
represent relevant targets in the EM-like lesions and in the
ENL lesions during the pathogenesis of leprosy.

The clinical and histopathological differences be-
tween the ENL and the EM-like reactions suggest that
a mediator is somehow activated, which could induce
increased vascular permeability within the superficial
dermis, thus accounting for the subepidermal oedema
and occasional bullae formation in the EM-like lesions.

The immunohistological profile displayed a transient
increase in CMI, such as increased CD4/CDS8 ratios,
increased expression of ICAM1, HLA-DR, TNF and
increased numbers of LCs. This pattern has also been
previously reported in ENL samples by our group and

others (Thangaraj et al. 1988, Sullivan et al. 1991, Sam-
paio et al. 1993, Miranda et al. 2007). However, no dif-
ferences in immunological activation between classical
ENL and the EM-like episodes could be detected by the
markers that were employed in this study.

The increased expression of immunological activa-
tion markers found in this investigation are consistent
with Modlin et al. (1986), who found an increase in the
cell-mediated immune response with increased levels
of interleukin (IL)-2 and of IL-2 receptor (Tac) in ENL.
Furthermore, recent studies on the immunoregulation of
the CMI in ENL patients receiving thalidomide treat-
ment revealed that a complex immunostimulatory action
was exerted by the t-helper (Th)17 cells (Martiniuk et
al. 2012). This stimulation occurred during the recovery
from the reaction symptoms. According to the authors,
the effectiveness of thalidomide used in the treatment
of ENL lesions was associated with the upregulation of
immunostimulatory cytokines (IL-21 or IL-17C) as well
as RORYT and aryl hydrocarbon receptor nuclear trans-
locator, which are Th17 transcription factors. In contrast
to the enhanced immune activity, thalidomide also in-
creased the levels of FoxP3"/CD4"/CD25" Treg cells,
which are a subset of immunoregulatory T-cells. There-
fore, the ENL recovery induced by thalidomide resulted
from a balance of immunostimulation and immunoregu-
lation, a “yin and yang” role of the Th17 cytokines.

Th17 cells are involved in the crosstalk between neu-
trophils in psoriasis; speculatively, they might play a role
in the neutrophil infiltration that occurs in ENL lesions
(Pelletier et al. 2010). yd T-cells are reportedly the source
of IL-17 in chronic inflammatory autoimmune diseases
(Cai et al. 2011).

Transforming growth factor-p and the inducible
NO synthase were reported to be associated with type
1 and type 2 reaction episodes (Lockwood et al. 2011)
and were proposed as prognostic tissue indicators of
leprosy reactions. Souza et al. (2012) reported a genetic
polymorphism of IL-6 that is associated with the sus-
ceptibility of LPs to type II reactions. The diversity of
mediators involved in the reaction episodes and the mi-
nor but critical differences between the distinct types of
reactions (e.g., EM-like episodes and ENL) make the im-
munopathogenesis of type I and type II leprosy reactions
a complex issue. Determining the precise contribution
of each mediator to the final clinical presentation of the
specific reactional episode remains a challenge.

The morphometric analysis of angiogenesis has re-
vealed the presence of increased numbers of vessels in
the active EM-like lesions compared to the skin before
the reaction episode and after the remission of the lesion.
This result is consistent with the frequent observation of
prominent vascular involvement in the type II reactions.

Some patients who have persistent EM attacks that
are apparently unrelated to leprosy have exhibited posi-
tive responses to thalidomide (Cornejo-Mir et al. 2003).
Recent findings concerning the pharmacological actions
of thalidomide, a drug used to generally treat type II re-
actions, support its potential use in the treatment of EM.
Apart from its immunoregulatory and immunostimula-



tory role (Martiniuk et al. 2012), thalidomide can act in
pre and post-transcriptional manners. It can interfere with
angiogenesis and with the transcription factor binding to
the bFGF gene promoter and it also diminishes the half-
life of TNF RNA, attenuating the effects of this important
inflammatory cytokine (Moreira et al. 1993, 1999).

The findings from the 27 cases presented in this study
can guide clinicians in making a differential diagnosis
of EM lesions, particularly in patients from countries in
which leprosy is endemic. The clinical appearance and
the histological findings supported the diagnosis of EM
in all of the cases, although important characteristics
of this syndrome were not found in LPs. This factor is
particularly important for those clinicians who do not
routinely treat LPs. Pathologists should be familiar with
the morphological aspects of this disease and should
examine the biopsy specimens and skin smears for evi-
dence of leprosy whenever EM is suspected. The profile
of immunological markers and the increased angiogenic
pattern observed in the histological sections of the cuta-
neous lesions suggest that EM-like lesions might repre-
sent a variant or a concomitant event that occurs during
the type II reactions. In this study, it was impossible to
determine the exact association of the EM-like episodes
reported with ENL.

Despite the low incidence, the actual prevalence of
EM-like lesions within the entire leprosy population of
patients is difficult to determine, as public leprosy refer-
ence centres have biased the incidence of leprosy compli-
cations. Moreover, there is a lack of detailed assessments
of the cases that have been diagnosed as EM. In conclu-
sion, the appearance of EM-like lesions might indicate an
on-going type Il reaction in LPs; moreover, it may be the
first clinical manifestation of undiagnosed leprosy.
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