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This case-control study compared the clinical profile, parasite
load, polymerase chain reaction positivity, and response to
therapy in patients with recurrent cutaneous leishmaniasis
(RCL) with primary cutaneous leishmaniasis (CL). The RCL
patients had milder diseases with lower parasite loads, a
lower number of lesions, and more self-healing diseases than
primary CL patients.
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Cutaneous leishmaniasis (CL) caused by Leishmania braziliensis
is the most common form of American tegumentary leishman-
iasis (ATL) [1]. Recurrent CL (RCL) has been detected in both
the Old and New World [2, 3]. In an area of L braziliensis trans-
mission in the northeast region of Brazil, RCL was found in 4%
of the cases, usually more than 5 years after the treatment and
cure of primary CL [1]. Others have found that although the par-
asite load was similar in lesions from RCL patients infected with
L braziliensis and with primary CL (PCL), it was higher in the
blood of RCL patients compared with PCL patients [4]. In CL
caused by Leishmania major, recurrence was associated with fe-
male gender, number of lesions, and longer duration of therapy
of PCL, but it is not known which factors influence the occur-
rence of RCL in areas of L braziliensis transmission. From
January 2020 to December of 2021, we observed an increase in
the number of RCL cases in our endemic area and decided to
perform a case-control study, comparing clinical parameters, di-
agnosis, and response to therapy in RCL and PCL patients.
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METHODS

Study Design

This study was conducted in the Health Post of Corte de Pedra,
municipality of Tancredo Neves, an ATL-endemic area in the
southeastern region of Bahia, Brazil. Participants were patients
with PCL (n=41) or RCL (n = 20), diagnosed between 2020
and 2021 and for whom histopathologic analysis of the skin ul-
cer was performed. Primary CL was defined as individuals who
had CL for the first time. Recurrent CL was defined as subjects
who developed CL after their initial episode of the disease after
adequate treatment and cure. Demographic, clinical features
and size induration of the leishmanial skin test (LST) were re-
corded. Diagnosis was confirmed by identification of amasti-
gotes in the skin biopsies by immunohistochemistry and by
detection of L braziliensis by polymerase chain reaction
(PCR). Patients were treated with meglumine antimoniate
(MA) in doses of 20 mg/kg per day for 20 days, or with conven-
tional Amphotericin B, with total dosage ranging from 25 to
40 mg/kg. Clinical cure was defined as complete healing of
the lesion with re-epithelization of the skin including the ab-
sence of raised borders, 90 days after initiation of treatment.
Failure was defined by presence of an active ulcer or healing
of the lesion but with raised borders.

Patient Consent Statement

All patients agree to participate in the study and a written
consent was obtained. This study was approved by the ethical
committee of the Federal University of Bahia Medical School.

Diagnosis and Leishmanial Skin Test

All participants of this study had 1 or more cutaneous ulcers, as
well as a negative human immunodeficiency virus test. None
had immunosuppressive factors. Diagnosis was performed
through the detection of amastigotes by immunochemistry
and the identification of L braziliensis deoxyribonucleic acid
(DNA). Skin biopsies were performed in the border of the ul-
cers with a 4-mm punch, following local anesthesia. Biopsied
tissue was fixed in 4% paraformaldehyde, dehydrated in an al-
cohol gradient, and embedded in paraffin. Tissue sections were
stained in hematoxylin-eosin and in periodic acid-Schiff, as
well as Grocott-Gomori silver methenamine. The histopatho-
logical analysis included a description of the presence of chron-
ic inflammation, granuloma, and necrosis foci. For amastigote
detection by immunohistochemistry, electrically charged slides
containing 4-pm tissue sections were subjected to immunohis-
tochemistry [5], using polyclonal mouse anti-Leishmania
serum at 1:2000 dilution. Reactions were developed with
MACH 1 Universal HRP-Polymer Detection (M1U539;
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Recurrent cutaneous leishmaniasis (RCL) caused by Leishmania braziliensis. (A) Representative ulcer observed in RCL patient. (B) Immunolabeling of L braziliensis

amastigotes in RCL lesion tissue. Bound primary antibodies were visualized using MACH 1 Universal HRP-Polymer Detection. Arrows indicate amastigotes. (C) Number of
amastigotes in patients with RCL and primary CL. Data are shown for individual patients.

Biocare Medical). Tissue sections were examined at 40X nor-
mal strength under a Nikon Eclipse E microscope. Biopsied tis-
sue was also submitted to PCR, as described [6]. The delayed
type hypersensitivity reaction to leishmania (LST) was per-
formed with a soluble leishmania antigen [7], and an indura-
tion of >5 mm was considered a positive test.

RESULTS

Sixty-one patients were included in this study (RCL = 20, PCL
=41). Among the 20 RCL patients, 11 had the first CL episode
earlier than 5 years before and 9 had the first CL episode later
than 5 years, with a mean time of 10 + 8.1 years of previous his-
tory. Comparing the 2 groups, no significant difference was ob-
served in age or gender. Lesions from RCL patients were more
superficial, borders were less infiltrated, and size was also small-
er (Figure 1A). Patients with recurrent CL had longer (P =.04)
illness duration (mean time of 90.5 +95.9 days compared to
50.8 + 56.7 days in PCL patients), fewer lesions (1.1 # 0.3 ver-
sus 1.9+ 1.7; P=.04), and higher LST induration (mean of
209.2 + 109.3 mm?” compared to 126.6 + 109.9 mm? in PCL pa-
tients; P =.01). In both groups, histopathological analysis was
characterized by infiltration of macrophages and lymphocytes.
Figure 1B shows the presence of amastigotes by immunochem-
istry in 1 representative ulcer from a RCL patient. Finally, PCR
detection of L braziliensis DNA was negative in 82.9% of RCL
cases compared to 20% in PCL cases (P =.0001). The number
of amastigotes, detected by immunohistochemistry, was lower
in RCL patients (27.5 + 8.89) compared to PCL (167.2 + 36.63)
(P=.01) (Figure 1C).

Four RCL patients (20%) presented self-healing lesions and
16 were treated with MA. Of the 41 PCL patients, 1 died of sep-
ticemia before treatment initiation and 6 were treated with
Amphotericin B. Of the 34 treated with MA, 1 (2.9%) self-

healed the ulcers. Taking in account only patients who self-
healed or were cured at day 90 with MA, the cure rate was
75% in RCL and 44% in PCL (P =.14).

DISCUSSION

In this study, we compare the clinical characteristics, diagnostic
tests, parasite load, and response to treatment in patients pre-
senting a secondary episode of CL (RCL) versus those with
PCL caused by L braziliensis. We found that RCL patients
had longer illness duration, a lower number of lesions, a
more superficial presentation of the ulcers, and a milder disease
compared to PCL patients. Of note, the distinctive satellite
lymphadenopathy observed in PCL, early in the infection,
was not documented in RCL patients [8]. Moreover, RCL le-
sions were very small and did not resemble classic CL. The
lack of these clinical features may explain the delay in seeking
medical attention. The lower number of amastigotes observed
in RCL patients may be related to the milder disease, because
there is an association between parasite load and severity of
CL [9].

The immune response to leishmania infection was examined
in household contacts of CL patients. Protection against leish-
maniasis caused by L tropica or L braziliensis was associated
with a positive LST, evidence of interferon-y production, and
greater ability of monocytes to kill L braziliensis [10, 11]. In
this study, LST induration was higher in RCL patients com-
pared to PCL patients, indicating a greater ability to respond
to leishmanial antigen and control parasite replication, without
precluding lesion development. This highlights the need to in-
vestigate how different cell populations sustain immunity to
secondary infections.

Cutaneous leishmaniasis diagnosis is frequently challenging
due to lesion similarity with other infectious diseases or
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ischemic ulcers frequently presented in older patients. In this
study, PCR positivity was lower in RCL cases, and these pa-
tients also presented a significantly lower number of amasti-
gotes in lesion tissue. We suggest that the lower number of
parasites and, hence, target DNA may have impacted the out-
come of PCR testing in RCL. In these cases, immunohisto-
chemistry displayed excellent sensitivity for amastigote
detection and should be used for RCL diagnosis.

We are aware of the limitations of this study, including the low
number of RCL patients, as well as lack of immunologic data. In
addition, we did not have access to parasites or leishmanial DNA
obtained from the primary CL in RCL patients. However, the
data show that the cure of a primary CL caused by L braziliensis
does not confer resistance against a secondary CL, despite the
finding that RCL patients have a strong LST response, associated
with lower number of tissue amastigotes and an overall milder
and self-healing disease. In addition, the cure rate with MA was
higher in RCL patients compared to that usually observed in
Corte de Pedra (50%) [12]. These data open the possibility of per-
forming further studies to elucidate risks factors for RCL, includ-
ing differences in L braziliensis strains, as well differences in the
local and systemic immune response in RCL patients.

CONCLUSIONS

Recurrent CL cases had longer illness duration, fewer lesions,
lower number of amastigotes, and higher LST induration com-
pared to PCL patients, which was likely due to the lower parasite
load. Detection of leishmanial DNA by PCR was very low in RCL
cases, whereas immunochemistry showed high sensitivity and
should be used for diagnosis of RCL caused by L braziliensis.
Clinically, RCL lesions were more superficial with less infiltrated
borders and a smaller size. Overall, these findings indicate that
patients with RCL have a better ability to control parasite repli-
cation, suggesting that they mount an immune response to L
braziliensis antigens that can inhibit parasite replication, result-
ing in a milder disease and a better response to therapy.
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