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Abstract. Mucosal leishmaniasis (ML) is observed only in about 3% of patients with American tegumentary leish-
maniasis (ATL) but has a high potential for destructive, disfiguring, and disabling sequelae. Prior reports of clinical and
epidemiologic features of ML are limited by small numbers of cases. In this study, we evaluated changes in the de-
mographic features and clinical presentation of ML in an endemic area of Leishmania braziliensis transmission over a
period of 20 years. The charts of 327 patients with ML diagnosed between 1995 and 2014 were reviewed. The majority of
patients (67 %) were male. Age ranged from 8 months to 103 years, with a median age of 38.5 years (interquartile range:
22-58 years). The greatest number of patients was between 19 and 39 years (31%). Over the study period, there was an
increase in patients with ML more than 60 years of age, an increase in ML with concomitant cutaneous lesions, a decrease
in the period of time between the documentation of cutaneous lesions and the diagnosis of mucosal disease, and an
increase in the frequency of patients presenting with stage | and V of ML. Moreover, there was a positive correlation
between severity of mucosal disease and both age and the period of time between cutaneous lesion and mucosal disease.
Response to therapy of ML remained similar over a period of 20 years. Despite the improvement in medical care during the
study period, the prevalence of ML did not change and severe disease continues to be a major challenge for the

management of these patients.

INTRODUCTION

The World Health Organization (WHO) estimates that there
are 900,000 to 1.3 million new cases of leishmaniasis annually
throughout the world, with approximately 200,000-400,000 of
the visceral form and 700,000 to 1.2 million of the tegumentary
form. 12

Tegumentary leishmaniasis (TL) affects the skin and mu-
cous membranes and may present as different clinical forms:
cutaneous, mucosal, disseminated, and diffuse. Cutaneous
leishmaniasis (CL) is the most common presentation of the
disease, and mucosal leishmaniasis (ML) occurs in approxi-
mately 3-5% of cases of CL caused by Leishmania brazil-
iensis. Classic ML occurs secondary to cutaneous lesions. Ina
minority of cases, however, the ML is primary, without prior or
concomitant history of skin lesions.?? Additionally, in a study
with 23 cases of ML caused by Leishmania panamensis, in
Colombia mucosal lesions occurred concomitantly with cu-
taneous ulcers.* ML affects mainly the nasal mucosa (90% of
cases), followed by the pharyngeal mucosa, larynx, and
mouth.® However, the comparative frequency of nasal, pha-
ryngeal, laryngeal, buccal, and labial involvement varies in
different studies. Since the nasal mucosa is the most affected
site in most of these works, it can vary from 70% to 90%.5°
And other, even rarer sites of mucosal involvement are the
genital organs.®

TL is a worldwide public health problem, with an estimated
350 million people living in endemic regions in 88 countries on
4 different continents (Asia, Africa, Europe, and America).'? It
is considered by the WHO to be one of the six major neglected
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infectious diseases,? based on not only the high incidence but
also the potential for destructive, disfiguring, and disabling
sequelae.

In Brazil, where the incidence is likely underestimated, the
cumulative number of cases of American tegumentary leish-
maniasis (ATL) from 1980 to 1990 was 154,000 and from 1985
to 1999 it was 388,000.""" The number of cases, however, is
increasing because of both ongoing transmission in old foci
and outbreaks attributable to an expanding agricultural fron-
tier and encroachment on the outskirts of cities.®

There is a paucity of published data on the clinical and ep-
idemiological profiles of ML. Most of the studies related to the
epidemiology of ML present a limited number of cases and do
not demonstrate the severity of mucosal disease. Estimate of
the frequency of ML varies from 0.4% in southern Brazil to
20% in Bolivia."" In a recent retrospective study by Garcia
Bustos, there was a significant increase in the number of ML
cases (35%) between 2000 and 2014 in northwestern Argen-
tina.'® Herein, we report the clinical and epidemiological
profiles of ML in an endemic area of L. braziliensis over a period
of 20 years.

METHODS

Patients and diagnosis. This is aretrospective study aimed
at evaluating changes in the prevalence and clinical pre-
sentation of ML in an area of L. braziliensis transmission over a
20-year period. A total of 15,770 patients with diagnosis of
ATL were evaluated at the Corte de Pedra Health Clinic, lo-
cated in southeastern state of Bahia, Brazil, from 1995 to
2014. This Health Clinic is a reference center for the diagnosis
and treatment of ATL. All patients were evaluated by a phy-
sician and patients with suspicious mucosal lesions were
evaluated by an otolaryngologist. ML was diagnosed based
on the presence of a typical ML lesion associated with a
positive L. braziliensis polymerase chain reaction (PCR),
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parasite isolation, or histopathologic findings of ML with a
positive intradermal skin test with leishmania antigen (LST).
The leishmania antigen used for the intradermal skin test was
obtained from an isolate of L. braziliensis and was prepared
and used as previously described.'® The indurated area was
measured after 48 hours, and a reaction was considered to be
positive if the measurement was 5 mm or greater in diameter.

All medical records of 327 patients who had diagnoses of
ML were reviewed. Two otolaryngologists reviewed all data
from the charts and confirmed the diagnosis of ML. The in-
clusion criterion was an adequate description of an ML lesion
(defined as the presence of nodular or granular lesions, ulcers,
infiltration, or perforation at nasal cavity, pharynx, oral cavity,
and/or larynx). Exclusion criteria were charts without a clear
description of the mucosal disease and patients with dis-
seminated leishmaniasis. Disseminated leishmaniasis was
defined by the presence of 10 or more acneiform, papular, and
ulcerated lesions on at least two parts of the body.™ In this
particular clinical form of ATL, mucosal lesions were observed
in up to 40% of the patients and mucosal damage was usually
contiguous to a skin lesion. These patients were a distinct
subset of ML patients regarding their clinical manifestations
and immunologic features'® Information about human im-
munodeficiency virus (HIV) coinfection was recorded. The
prevalence of HIV in the endemic area was very low and since
2005 the serology for HIV was performed routinely in the clinic.
This study was approved by the Institutional Review Board of
the Federal University of Bahia.

Clinical evaluation and diagnosis of leishmaniasis. As
part of standard care, the otolaryngologist examined the an-
terior and posterior nose, nasopharynx, and oropharynx. In
patients suspected of having more widespread lesions, en-
doscopies of the nose, pharynx, and larynx were performed
with rigid endoscope of 0°angle and 4 mm in diameter or
70° angle and 8 mm in diameter. Patients with ML were clas-
sified in stages ranging from | to V according to severity of
nasal disease as previously described.'® Stage | is charac-
terized by nodular lesions without ulcerations typically along
the cartilaginous septum, nasal floor, and lateral wall. In Stage
I, patients had fine granular lesions with superficial ulcera-
tions. Stage Il is characterized by a deep ulcer with a more
intense granulation and mucosal infiltration. In Stage IV, ne-
crosis of cartilage in the anterior septum with septum perfo-
ration is observed. Stage V is characterized by involvement of
the nasal pyramid with changes of facial architecture as a
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consequence of severe tissue destruction. The diagnosis of
CL was based on evidence of leishmania infection by parasite
isolation or histopathological findings or documentation of
DNA for L. braziliensis by PCR or on the presence of a typical
skin ulcer associated with a positive intradermal LST. A typical
scar was also considered as previous CL. The locations of
cutaneous lesions and previous treatment of CL were recor-
ded. Time of CL means the time between presentation of CL
and development of ML.

Patients with CL were treated with a 20-day course of in-
travenous pentavalent antimony (Glucantime®, Rhodia Lab-
oratories, Paris, France) at a dose of 20 mg/kg per day.
Patients diagnosed with ML were treated with a 30-day course
of pentavalent antimony at a dose of 20 mg/kg per day. Some
patients received antimony at the same dose plus pentox-
ifylline 400 mg three times a day for 30 days. Cure was defined
as complete reepithelization of the mucosal tissue and no
evidence of inflammatory activity in day 90 after initiation of
therapy. Therapeutic failure was defined as presence of active
lesions at day 90.

Statistical analysis. Descriptive statistics for the study
population were reported. Continuous variables were expressed
as medians (interquartile range [IQR]). Nonparametric tests
were used, as the samples did not follow a Gaussian distri-
bution. Years were grouped into two decades or into four
categories of 5-year periods. Variables were compared using
Mann-Whitney U test, Fisher’s exact test, Pearson’s x2 test,
Mantel-Haenszel trend test, or Spearman correlation as ap-
propriate. All tests were two-tailed and results were con-
sidered significant when P < 0.05. Analyses were conducted
using Prism (GraphPad Software Inc., San Diego, CA) and
SPSS® software, version 20 (IBM Inc., Armonk, NY).

RESULTS

Figure 1A depicts the annual number of ML cases from 1995
to 2014, which totaled 327. There appeared to be some peri-
odicity with peak numbers of cases centering around the years
1995, 2005, 2009, and 2010. The percentages of ML relative
to total cases of ATL are shown in Figure 1B. The majority
of patients (67%) were male. Age ranged from 8 months to
103 years, with a median age of 38.5 (IQR: 22-58 years). The
greatest number of patients was between 19 and 39 years (N =
100 [31%)]). Over the 20-year period of the study, the pro-
portion of older patients (greater than 60 years) increased from
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Ficure 1. Annual number of patients diagnosed with mucosal leishmaniasis (ML) (A) and percentage of mucosal leishmaniasis from American
tegumentary leishmaniasis (ATL) total cases (B) at the Corte de Pedra Health Clinic from 1995 to 2014.
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19% (12 patients) between 1995 and 1998 to 35% (29 pa-
tients) between 2010 and 2014 as demonstrated in Figure 2
(P = 0.02; Mantel-Haenszel trend test). Over time from 2000,
the proportion of cases 40-59 years of age is inversely related
to the proportion of cases 60 years or older (Figure 2).

Table 1 summarizes the demographic and clinical features
of the patients stratified by decade. There was no difference in
gender distribution by time period. The median size of the
LST was greater in the first decade (P = 0.02; Mann-Whitney
U test). There was no association between LST and stage of
disease or location of lesions (data not shown). The presence
of aconcomitant cutaneous lesion or a scar suggestive of past
leishmaniasis lesion was detected in 257 (79%) of the 327
patients. The presence of concomitant cutaneous and mu-
cosal lesions increased from 19% in the first decade to 30%
between 2005 and 2014 (P < 0.03; Fisher’s exact test). The
history of previous cutaneous disease with scar was more
frequent in the first decade (P = 0.007; Fisher’s exact test). Of
patients with concomitant cutaneous and mucosal lesions, 22
patients (81%) had cutaneous lesions above the waist be-
tween 1995 and 2004 (P = 0.008; Fisher’s exact test) and 36
patients (71%) had cutaneous lesions above the waist in the
second decade (P =0.02; Fisher’s exact test) (data not shown).
The median number of cutaneous lesions was 1 (IQR: 1-2) in
the first decade and 2 (1-2) in the second decade (P < 0.01;
Mann-Whitney U test). The median time between the onset or
detection of cutaneous lesions and the diagnosis of ML was
6 years (IQR: 0.7-20) between 1995 and 2004, whereas this
was 1.5 years (IQR: 0.1-15) between 2005 and 2014 (P = 0.02;
Mann-Whitney U test).

ML in the absence of a previous or concomitant cutaneous
lesions was observed in 21% of the patients, and there was no
change in the frequency of these cases over the period of the
study. There was no difference between demographic and
clinical features of patients with ML without cutaneous lesions
or ML with active disease or scar of CL (data not shown). Only
three patients had HIV coinfection.
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Ficure 2. Age distributions of patients with mucosal leishmaniasis
by time period.

Table 2 summarizes the locations of mucosa lesions. Nasal
cavity was the most common site affected followed by phar-
ynx, oral cavity, and larynx. The majority of the patients had
only nasal involvement. In those who had mucosal lesions in
two sites, the disease was most common in the nose and
pharynx, and in patients who had involvement of three sites,
the nasal cavity, pharynx, and oral cavity were the most fre-
quently affected sites. There was no significant difference in
mucosal lesion location observed over time.

ML patients with nasal mucosal disease were classified in
stages ranging from | to V according to severity ' (Table 3).The
majority of patients were classified as stages Il and Ill. Be-
tween 2005 and 2014, patients with mild (stage ) and severe
(stage V) disease increased when compared with the first
decade (P = 0.018, Pearson’s ¥ test). A direct correlation was
observed between the severity of ML (stage of nasal disease)
and time between the cutaneous lesion and diagnosis of ML
(r=0.4, P <0.01; Spearman correlation) and there was also a
direct correlation between age and the stage of nasal disease
(r=0.4, P < 0.01; Spearman correlation). Longer duration of
ML was associated with more advanced stages of the disease
(r=0.5, P < 0.001; Spearman correlation). The involvement of
other anatomical sites (pharynx, oral cavity, and/or larynx) was
associated with more severe form of nasal disease (clinical
stages), although this finding was not statistically significant
(P =0.051; linear trend test).

Of the 327 participants in the study, 175 had prior CL and 53
(30.2%) of them received standard treatment. The frequency
of CL cases that received standard therapy was similar in the
two periods (Table 4). When comparing severity of mucosal
disease, previous treatment of CL did not affect disease se-
verity (median clinical stage Il in both groups, IQR: II-IV, P =
0.373), orduration of mucosal disease (median 90 days in both
groups, IQR: 30-365 days, P = 0.423).

TaBLE 1

Demographic and clinical features of mucosal leishmaniasis over a
20-year period

1995-2004 (N =148)  2005-2014 (N = 179) P
Age (years): median 37.5 (21-52) 36.5 (20-59) 0.2*
(IQR)
Gender: M (%) 101 (68%) 119 (66.5%) 0.8t
LST (mm): median 20 (15-25) 17.5(13-22) 0.02*
(IQR)
Duration of ML 180 (60-818;86) 90 (30-240; 72) 0.009*
(days): median
(IQR; n)
Previous CL} 95 (65%) 88 (49%) 0.007t
Concomitant CLT 28 (19%) 54 (30%) 0.03t
No CL 29 (19%) 41 (23%) 0.5t
Number of CL 1(1-2;117) 2 (1-2;125) 0.0001*
lesions: median
(IQR; n)
Localization of CL
Above the waist 69 (59%; 116) 73 (58%; 125) 0.8t
(%;n)
Below the waist 47 (41%; 116) 52 (58%; 125) 0.8t
(%; n)
Face (%, n) 30 (26%; 116) 37 (30%;125) 0.5t
Time of CL (years): 6(0.7-20;99) 1.5(0.1-15;125) 0.02*

median (IQR; n)

CL = cutaneous lesion; IQR = interquartile range; M = male.
*Mann-Whitney U test.

1 Fisher’s exact test.

T Individuals could be counted in both groups.
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TaBLE 2 TaBLE 4
Anatomic location of mucosal lesions Treatment of patients with mucosal leishmaniasis
N=326  From1995t02004 From2005t02014 P* 1995-2004 2005-2014
(N =105) (N = 146) P

Affected sites

Nasal cavity 318(98%) 144 (98%)  174(97%) 0.7 Treatment of ML <0.001%

Pharynx 36 (1 1 %) 2 (14%) 15 (8%) 0.1 Pentavalent antimony 30 98 (93%) 110 (75%)

Oral cavit 18 (6% 6 (4% 12(7%) 0.3 days

Loy S ab 20 os Pentavalent antimony + 7 (7%) 36 (25%)
One site affected _ pentoxifyliine 30 days

Nasal cavity 279 (86%) 124 (84%) 155 (87%) 0.6 Time Ur]tl| heallng (days), 75 (60—1 20) 90 (60—1 20) 0.375*

Oral cavity 7 2%) 2 (2.4%) 6(3.4%) 0.3 median (IQR) . .
Twosites affected  29(9%)  15(10%) 14(8%) 05 Therapeutic failure 28(27%) 44(30%) 0.6721
Threesites affected 11 (3%) 6 (4%) 5@3%) 05 Relapse 13 (9%) 12(7%) 0.6261

— Previous treatment of CL 29 (31%;95) 24(27%;88) 0.148t
*Fisher’s exact test. (%. n)

Data about ML treatment were reported in 251 patients
(Table 4). Time until healing, therapeutic failure, and relapse
rates were similar in both periods.

DISCUSSION

ML has been predominantly associated with infections
caused by L. braziliensis, but it is also observed in patients
infected by Leishmania amazonensis, Leishmania guyanensis,
L. panamensis, and Leishmania peruviania.""'"'® Diffuse
cutaneous leishmaniasis, disseminated leishmaniasis, and
ML are the more severe forms of ATL. The severity of mucosal
disease is important not only because of the risk of facial
disfiguration but also because of the potential rare compli-
cation of airway obstruction leading to asphyxia and death.®
Herein, we report the clinical epidemiology of ML in 327 pa-
tients diagnosed over a two decade period in an endemic re-
gion of northeastern Brazil. We found that the frequency of ML
did not change over 20 years, but there was an increase in
patients with ML more than 60 years of age, an increase in ML
with concomitant cutaneous lesions, a decrease in the period
between the documentation of cutaneous lesions and the
diagnosis of mucosal disease, and an increase in the pro-
portion of patients presenting with stages | and V of the ML.
Moreover analyzing the total number of cases, we found a
positive correlation between severity of mucosal disease and
both age and the period of time between cutaneous lesion and
ML. The absence of previous therapy for CL was not associ-
ated with severity of ML and the response to therapy of ML
was similar over the period of time.

Fluctuations in the number of cases of both visceral leish-
maniasis and CL have been reported to be associated with
climate events, viral infections, and earthquakes.?2°22 In the
same endemic area where this study was performed, an in-
creased incidence of ATL was observed with a periodicity of
approximately 10 years.® Regarding mucosal disease, we also

TaBLE 3

Stage of nasal disease over two decades

1995-2004 (N = 140) 2005-2014 (N = 172) P
Stage 0.018*
| 7 (5%) 25(14.5%)
I 45 (32%) 55 (32%)
11l 43 (31%) 43 (25%)
\% 35 (25%) 29 (17%)
\" 10 (7%) 20 (12%)

*Pearson’s x° test.

CL = cutaneous leishmaniasis; IQR = interquartile range; ML = mucosal leishmaniasis.
*Mann-Whitney U test.
1 Fisher’s exact test.

observed a peak in the number of patients in the 10th year and
the number of patients seen was higher in the second decade.
As the majority of the patients who have mucosal disease have
or had CL concomitantly or preceding the mucosal in-
volvement, it is expected that the fluctuations in the number
of cases with CL affected the periodicity of ML cases.

ATL is a disease predominantly of male adults. Physicians
who have worked for up to 30 years in the Health Post of Corte
de Pedra, however, have observed an increase in the number
of children and women with ATL. Although we did not find an
increase in children or women with mucosal disease, over the
study period, there was an increase in the proportion of pa-
tients age 60 years and older. We know that infected sandflies
can be documented inside of houses and in peridomiciliary
areas,?* which might increase the risk of exposure among
children, women, and older adults who are more likely to
spend time in these areas compared with young adult men
who tend to do daytime agricultural work. The lack of an in-
crease in the number of ML cases in children and women,
however, makes it unlikely that the observed trend in older
adults is related to a change in the transmission pattern. It is
possible that an increase in the number of cases with CL over
the study period may have contributed to the more frequent
appearance of mucosal disease in the older age group. Al-
ternatively, an impairment in the immune response may ac-
count for this finding. Recently, we showed that elderly
patients with CL produce more interleukin 10, had more fre-
quently a history of a previous episode of CL, and a higher
frequency of mucosal disease than young controls.?®

Although the frequency of patients with history of CL de-
creased over time, there was an increase in the proportion of
patients with concomitant cutaneous and mucosal lesions.
Since we have systematically performed nose, mouth, and
through examination in all patients with cutaneous lesions
above the waist in the last 15 years of the study period, it is
unlikely that the increase in mucocutaneous lesionsis dueto a
detection bias. We have observed that L. braziliensis is poly-
morphic in this endemic area and that there is an association
between genetic profiles of the parasites and clinical forms of
the disease.?® This may explain the increase in cases of pa-
tients with cutaneous and mucosal lesions. One important
finding of this study was the high rate of patients with ML
without history of CL. Clinically, we found no difference be-
tween patients with mucosal disease with or without history of
cutaneous lesions. We do not believe that individuals who had
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asubclinical L. braziliensis may develop ML later. In contrast to
ML patients who have an exaggerated inflammatory re-
sponse, subjects with subclinical L. braziliensis infection have
a downmodulated immune response.?” It is likely that differ-
ence among parasites strains may explain the tropism for the
nasal mucosa in patients who had ML without previous CL.

It is well known that up to 90% of ML cases have nasal
involvement. In the last 15 years, we began to stratify nasal
lesions into stages, a classification that was recently vali-
dated."® Herein we observed an increase in the frequency of
patients with both stage | and stage V nasal lesions over the
study period. Although the increase in the frequency of pa-
tients with initial and mild lesions was probably due to the
active search for mucosal disease in the last 15 years of the
study period, the increase in number of patients with stage V
was unexpected. Although we found a positive correlation
between age and the stage of nasal disease, we also found an
increase in the total number of patients with ML more than
60 years of age in the last 10 years of the study period. Future
studies should be performed to evaluate the influence of age
on the severity of ML.

The presence of lesions in the pharynx and/or larynx in as-
sociation with nasal involvement is a sign of severe disease.
Severe nasal disease, however, may not be associated with
pharyngeal and laryngeal involvement likely representing dif-
ferent facets of disease severity. Of note, there has been
greater use of newer and more efficacious therapies for cuta-
neous and ML over the past 20 years, including amphotericin B,
miltefosine, combination of antimony and pentoxifylline, and
antimony with granulocyte/macrophage colony-stimulating
factor. Despite increase in use of these new therapies, which
are more effective than antimony, and decrease in the healing
time of mucosal disease,?® the frequency of leishmaniasis
involving the pharynx and larynx did not change in the study
period. There was also an increase in the frequency of cases
with more severe nasal involvement. It is possible that severity
of mucosal disease may be matched to the genotypic char-
acteristics of the parasite?® or the presence of leishmania RNA
virus.2%2° Therefore, studies should be designed to evaluate
both genotypic differences between isolates from cases of
severe mucosal disease compared with those from patients
with stage Il or Ill mucosal disease, and differences in the
presence of leishmania RNA virus.

ML is usually observed in less than 5% of ATL cases, but
due to severity of the disease, this is an important clinical form
of ATL. This study showed that although some data are con-
sistent with the published literature, there were changes in the
clinical and epidemiological profile of ML over a 20-year pe-
riod, with an increase in late-stage nasal lesions, as well an
increase in the number of affected elderly. This reinforces the
concept that ML should not be underestimated.
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