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Abstract
Background: The aim of this study was to assess the associated-risk determinants for cutaneous
leishmaniasis (CL) in patients with diabetes mellitus (DM) compared to patients without diabetes.

Methods: This work was performed as a case-control study between 2016 and 2019 in southeastern Iran.
Participants were selected from patients with DM without CL, patients with CL without DM, and DM
patients co-infected with CL as case groups and healthy individuals as a control group. The groups were
screened, interviewed, and clinically examined. These cases were compared for parasitological,
immunological, biochemical, and hematological parameters. T-test, univariate, multivariate logistic
regression, univariate and multivariate multinomial logistic regression analyses were performed to
compare the inter- and intra-subgroups. P < 0.05 was de�ned signi�cant.

Results: The �ndings demonstrated that parasitological factors regarding the number, duration, and size
of the lesion in CL patients showed a signi�cant difference among patients with and without diabetes (p
< 0.05). Data analysis showed that six major risk factors, including female (odds ratio (OR) = 3.47,
con�dence interval (CI) =1.84–6.53, p < 0.001), total protein in CL group (OR= 4.9, CI=2.3-10.44, p <0.001),
alanine aminotransferase (ALT) concentration in CL group (OR= 0.87, CI=0.81-0.93, p<0.001) and DM co-
infected with CL group (OR= 0.8, CI=0.72-0.88, p <0.001) than healthy group, aspartate aminotransferase
(AST) concentration in DM group (OR= 0.86, CI=0.76-0.98, p =0.02), transforming growth factor beta
)TGF-β( level in the CL group (OR= 1.03, CI=1.003-1.05, p=0.02) and presence of diabetes disease (OR =
2.07, CI = 1.16–3.7, p < 0.05) were signi�cantly linked with the induction of CL lesion. Furthermore, the
parasitological, immunological, biochemical, and hematological �ndings were different from the CL
group to DM co-infected with CL group.

Conclusions: The �ndings demonstrated that there was a signi�cant relationship between DM and CL in
distinct risk determinants. Also, the study revealed that DM enhanced the severity of active CL. Therefore,
proper prophylactic and therapeutic measures should be taken in endemic countries where DM and CL
are co-infected.

Background
Diabetes mellitus (DM) is emergent health problem worldwide. It is a common metabolic disease that
leads to complications and morbidity, decreases the quality of life, and even causes death in patients
when there are other underlying concomitant infections [1, 2]. The global number of diabetes was
estimated to be 2.8% (171 million) in 2000. This �gure is estimated to the extent 4.4% (366 million) in
2030 [3]. With the prevalence rate of over 9.4% in 2019, Iran has the highest rate of diabetes in the world.
Diabetes is the ninth and third leading cause of death among humans in Iran and in the world,
respectively [1, 4]. According to an estimate by the World Health Organization (WHO), if effective action is
not taken to prevent diabetes, the number of people suffering from this disease will increase to 7 million
by 2030 in Iran.
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On the other hand, leishmaniasis represents a serious public health concern in about 100 countries [5].
This disease is both neglected and vector-borne caused by over 20 species belonging to the genus
Leishmania which is transmitted by female sand �ies [6]. Clinical presentations consist of three classical
forms; cutaneous (CL), visceral, and mucocutaneous leishmaniasis (MCL). These forms constitute a
broad spectrum of benign, self-healing to fatal forms if left untreated. CL is the most widespread form
which comprises about three-fourths of the overall case counts [7]. The annual reported cases are
estimated at 1–1.5 million cases; of which 90% are reported from Iran, Iraq, Peru, Afghanistan, Algeria,
Syria, Saudi Arabia, and Brazil [8]. Recent estimates show that the burden of CL is due to the present
con�icts and resultant migration in the world, notably in the Middle East Countries. Currently, the number
of cases has remarkably risen and reached a hyperendemic level by a factor of 6 to 10 [9].

In Iran, two species of the old world of Leishmania are present: anthroponotic CL (ACL) caused by L.
tropica, which exists primarily in medium and large sized-cities. Here humans are the main carriers and
Phlebotomus sergenti is the principal vector [10–13]. Zoonotic CL (ZCL) is caused by L. major which is
frequently present in rural areas in gerbils and P. papatasi is the major vector [10]. CL has recently seen a
signi�cant rise and expansion into new geographical zones in Iran and abroad because of various risk
factors [11].

This pandemic of DM involves not only the industrialized nations but also less-developed countries where
urbanization and industrialization are proceeding rapidly [14]. The population of developing countries,
minority groups, and disadvantaged communities in industrialized countries are now at the greatest risk
[15].

Many studies showed that there was a relation among DM and tuberculosis [16], such as a systematic
review which revealed that the risk of tuberculosis between people with DM is three times higher than in
people without DM [17]. Based on the previous studies, neutrophils from people with DM decreased
chemotaxis and oxidative killing potential more than those without DM [18], also leukocyte bactericidal
activity was decreased in diabetic people, mainly people with negligible glucose control [19]. So, DM
straightly impairs the innate and adaptive immune responses to infectious diseases. Hence, the
coexistence of CL and diabetes is high particularly in endemic countries. It is clear that DM imposes a
substantial impact on the present and future burden of CL. The main reasons for the little attention to co-
infection spatially DM and CL are the diverse and its mutual interactions, complex, and di�cult to
understand [20, 21]

The present study was planned as no investigation has previously been carried out on this subject.
Literature is silent and there is virtually no study material available about concomitant infections of
diabetes and Leishmania agent, the two most common and growing diseases. Therefore, the objective of
this survey was to reveal the impact of diabetes on infection, treatment outcomes, and clinical
implication of cutaneous leishmanisis.

Methods
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Participants and methods

Ethical consideration
Before the survey began, several meetings were held with the inhabitants, community leaders, and health
authorities to describe the aim, procedures, and the potential bene�ts in planning future preventive and
therapeutic programs. The complete informed consent of all volunteers was obtained. Also, informed
consent was obtained from a parent or guardian for participants under 16 years old. All the participants
were well aware of the study plan and objectives and only candidates who were interested to participate
in the study and signed the consent sheet were enrolled. The survey protocol was reviewed and approved
by the joint Ethics Committees of the Leishmaniasis Research Center and Vice-Chancellor for Research,
Kerman University of Medical Sciences (No. 95/230). Detected patients were treated with appropriate
drugs and if required referred to higher hospital levels for further check-ups and follow-up assessments.

Sampling and design
This work was performed as a case-control study between 2016 and 2019 in major ACL foci in Bam and
Kerman districts. The patients were randomly selected from the diabetes registry of health centers and
also from CL control clinics in Bam and Kerman Counties. Participants were selected from patients with
DM without CL, patients with CL without DM, and DM patients co-infected with CL as case groups and
healthy individuals as a control group. The groups were screened, interviewed, and clinically examined.

Patients with diabetes
In this study, patients with type 2 diabetes were de�ned as persons who had fasting blood sugar (FBS)
more than 125 mg/dl, hemoglobin A1C (HbA1c) higher than 6.5 DCCT % and oral glucose tolerance test
(OGTT) more than 200 mg/dl. All of the patients with diabetes had a history of the disease and were
previously registered and routinely referred to the centers for diabetes in Kerman and Bam counties
(Table 1).

Table 1
Parameters of patients with type 2 diabetes.

Parameters Mean Normal rang

Fasting blood sugar (FBS) 168.57 (mg/dl) 100–125 (mg/dl)

Hemoglobin A1C (HbA1C) 8.02 ( %) > 5.7 ( %)

Oral glucose tolerance test (OGTT) 236.01 (mg/dl) < 140 (mg/dl)

Inclusion and exclusion criteria
The participants with an age range of 15–85 years old were included, but those with a history of acute
diseases, HIV disease, pregnant, and lactating women were excluded.

Parasitological examination
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Tissue scrapings were taken from the margin of active cutaneous lesions by scalpel and blade, smeared
on a glass slide, air dried, methanol �xed, stained by Giemsa, and microscopically examined for the
amastigote stage (Leishman bodies). For each patient, a questionnaire was completed and demographic
and clinical data were recorded.

Hematological examination
Five ml blood samples were taken and 0.5 ml injected into tubes containing EDTA, stored at 4 °C and
analyzed within 8 h. Complete blood count (white blood cells (WBC), red blood cell (RBC), hemoglobin
(HGB), mean corpuscular hemoglobin (MCH), and mean corpuscular volume (MCV) were performed using
a fully automated hematology analyzer Sysmex Kx-21 (Sysmex Corporation, Japan). The remaining
blood portion was kept in a refrigerator for at least 30 minutes. Serum samples were then detached by
centrifugation at 3,000 RPM for 3–5 minutes and stored at − 70 °C for measuring cytokines and
biochemical parameters.

Immunological examination
Plasma concentrations of transforming growth factor beta (TGF-β), Interferon-gamma (IFN-γ), Interleukin
(TGF-β), Interferon-gamma (IFN-γ), Interleukin (IL)-4 were measured by ELISA kits (R&D Systems, USA)
according to the manufacturer's instructions. All the standard safety precautions were taken during the
experimental procedures.

Biochemical examination
Aspartate aminotransferase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), cholesterol,
total protein, and albumin levels were measured by a commercial kit (Pars Azmoon Company, Iran) by
using an automated analyzer (Technicon Company, RA1000 model, USA).

Statistical analysis
Data were entered into SPSS (version 20) software (Chicago, IL, USA). T-test, univariate, multivariate
logistic regression, univariate, and multivariate multinomial logistic regression analysis were performed
to compare various. Univariate multinomial logistic regression was used to assess if the variables were
suitable to be used in multiple multinomial logistic regressions. At last, variables with p -value less than
0.2 were picked after the analysis. The major cause of using the multiple methods was to exclude the
confounders. To further control the confounders, the backward elimination stepwise method was applied
to obtain the �nest possible model. P < 0.05 was considered statistically signi�cant.

Results

Demographic characters
Overall, 206 participants including 57 (27.6%) DM co-infected with CL, 44 (11.2%) DM, 41 (6.2%) CL
patients, and 64 (76%) healthy individuals were precisely analyzed for parasitological, hematological,
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biochemical and immunological parameters. In the diabetic patients, overall had underlying chronic
diseases such as eyes (39%), heart (18%), kidney (39%), nerve (16%), blood pressure (32%) and blood fat
(21%) which some of them had multiple diseases (40% of diabetic patients had underlying chronic
diseases). The presence of such chronic diseases in patients with ACL is an inevitable event. There
wasn’t any signi�cant difference between base-line characteristics in four groups (Table 2).

Table 2
Baseline characteristics of study participant

Characteristics DM + CL

No (%)

DM

No (%)

CL

No (%)

Healthy

No (%)

Sex        

Male 14 (24.6) 9 (22) 10 (22.7) 29 (45.3)

Female 43 (75.4) 32 (78) 34 (77.3) 35 (54.7)

Age (year)        

< 30 8 (14) 11 (26.8) 6 (13.6) 11(17)

30–50 30 (52.6) 18 (43.9) 17 (38.6) 32 (50)

> 50 19 (33.4) 12 (29.3) 21 (47.8) 21 (33)

Total 57 41 44 64

CL; Patients with cutaneous leishmaniasi

DM; Patients with diabetes

Univariate vs. multivariate analyses
The univariate regression analysis showed the odds of developing CL in patients with DM (OR = 2.02, CI = 
1.16–3.52, p < 0.05) were signi�cantly higher than those without DM. Infection of CL in females (OR = 
3.14, CI = 1.83–6.35, p < 0.001) displayed signi�cantly higher odds than males.

The multivariate regression model con�rmed identical major risk determinants comprising of female (OR 
= 3.47, CI = 1.84–6.53, p < 0.001) than male and patients with DM (OR = 2.07, CI = 1.16–3.7, p < 0.05)
compared to patients without DM. These factors were signi�cantly associated-risk determinants for CL
patients (Table 3).
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Table 3
Potential risk determinants for cutaneous leishmaniasis in patients with diabetes and patients

without diabetes.
Risk Factors OR Univariate 95% CI P-value OR Multivariate 95% CI P-value

Age            

≥40 1.98 0.25–1.03 > 0.05 - - -

<40 1          

Sex            

Female 3.14 1.83–6.35 < 0.001 3.47 1.84–6.53 < 0.001

Male 1     1    

Diabetes            

Yes 2.02 1.16–3.52 < 0.05 2.07 1.16–3.7 < 0.05

No 1     1    

There wasn’t any signi�cant difference between base-line characteristics in four groups.

Parasitological parameters
The results showed that parasitological factors such as number, size, and duration of lesions in CL
patients co-infected with DM signi�cantly different than patients without DM (p < 0.05) (Table 4). The
mean duration of lesions in CL patients co-infected with DM was three times greater than in patients
without DM. Our �ndings showed that the majority of the patients exhibited a history of CL already
exhibited DM.

Table 4
Parasitological factors for cutaneous leishmaniasis in
patients with diabetes and patients without diabetes.

Parasitological factors DM + CL CL P value

Number of lesion 2.02 1.5 < 0.05

Duration of lesion (month ) 9.4 3.3 < 0.05

Size of lesion(cm) 1.84 1.31 < 0.05

DM; Patients with diabetes

CL; Patients with cutaneous leishmaniasis

Hematological parameters
Based on the univariate logistic regression analysis, the odds of total hemoglobin concentration in CL
group (OR = 0.69, CI = 0.51–0.93, p = 0.01) or DM co-infected with CL group (OR = 0.65, CI = 0.48–0.89, p = 
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0.008) were signi�cantly lower than the healthy group (Table 5).
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Table 5
Univariate and multiple multinomial logistic regression analyses for parasitological, immunological

and biochemical risk related-factors: odds ratio of diabetic group (DM), cutaneous leishmaniasis
group (CL) and DM co-infected with CL (DM + CL) compared to healthy people in southeastern Iran
Group Variable Univariate logistic regression Multinomial logistic regression

OR %95 CI for OR P-value OR %95 CI for OR P-value

CL Age 1.007 0.97–1.04 0.69      

Sugar 1.009 0.98–1.03 0.48 0.98 0.94–1.02 0.38

Cholesterol 1.008 0.99–1.02 0.06      

Protein total 2.84 1.77–4.55 < 0.001 4.72 2.13–10.47 < 0.001

Albumin 1.14 0.68–1.91 0.62      

AST 1.007 0.98–1.03 0.50 1.07 1.005–1.14 0.03

ALT 0.91 0.87–0.95 < 0.001 0.88 0.83–0.94 < 0.001

ALP 1.01 1.004–1.02 0.002      

WBC 0.87 0.72–1.05 0.14      

RBC 1.16 0.54–2.48 0.70      

Hemoglobin 0.69 0.51–0.93 0.01      

INF-γ 1.01 1.002–1.02 0.016      

TGF-β 1.03 1.009–1.06 0.006 1.03 1.003–1.05 0.02

IL-4 1.02 1.01–1.03 0.001      

DM Age 1.07 1.04–1.11 < 0.001      

Sugar 1.11 1.07–1.15 < 0.001 1.11 1.06–1.17 < 0.001

Cholesterol 1.006 0.99–1.01 0.20      

Protein total 1.08 0.66–1.75 0.76 1.02 0.56–1.88 0.93

Albumin 0.73 0.28–1.89 0.51      

AST 1.004 0.97–1.03 0.74 0.86 0.76–0.98 0.02

ALT 1.005 0.99–1.01 0.46 0.98 0.87–1.11 0.79

AST: Aspartate Aminotransferase ALT:Alanine Aminotransferase

ALP: Alkaline Phosphatase WBC: White Blood Cell

RBC: Red Blood Cell TGF-β: Transforming growth factor beta

IL: Interleukin INF: Interferon
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ALP 0.99 0.98–1.006 0.38      

WBC 0.98 0.92–1.05 0.65      

RBC 1.27 0.58–2.79 0.55      

Hemoglobin 0.98 0.73–1.31 0.88      

INF-γ 1.01 1.001–1.01 0.02      

TGF-β 1.02 1.002–1.05 0.03 1.02 0.98–1.05 0.20

IL-4 1.02 1.01–1.03 0.001      

DM + CL Age 1.08 1.03–1.12 < 0.001      

Sugar 1.10 1.06–1.14 < 0.001 1.10 1.05–1.16 < 0.001

Cholesterol 1.008 0.99–1.02 0.07      

Protein total 1.81 1.14–2.88 0.01 1.39 0.64–2.98 0.40

Albumin 0.55 0.27–1.08 0.08      

AST 0.97 0.93–1.005 0.08 0.99 0.90–1.09 0.85

ALT 0.87 0.82–0.92 < 0.001 0.77 0.67–0.88 < 0.001

ALP 1.01 1.005–1.02 0.001      

WBC 0.98 0.91–1.06 0.64      

RBC 0.76 0.34–1.70 0.50      

Hemoglobin 0.65 0.48–0.89 0.008      

INF-γ 1.02 1.003–1.02 0.009      

TGF-β 1.01 0.98–1.04 0.28 1.006 0.97–1.04 0.71

IL-4 1.02 1.01–1.03 < 0.001      

AST: Aspartate Aminotransferase ALT:Alanine Aminotransferase

ALP: Alkaline Phosphatase WBC: White Blood Cell

RBC: Red Blood Cell TGF-β: Transforming growth factor beta

IL: Interleukin INF: Interferon

Biochemical parameters
According to the univariate logistic regression analysis, the odds of AST concentration in the CL group
(OR = 1.06, CI = 1.003–1.12, p = 0.04) were signi�cantly higher than the healthy group and the odds of
AST concentration in DM group (OR = 0.88, CI = 0.75–0.98, p < 0.02) were signi�cantly lower than the
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healthy group. Also the concentration of ALP in DM co-infected with CL group (OR = 1.01, CI = 1.004–1.02,
p = 0.002) or CL group (OR = 1.01, CI = 1.005–1.02, p = 0.001) were signi�cantly higher than the healthy
group (Table 5).

Regarding to the multinomial logistic regression analysis, the odds of ALT concentration in CL group (OR 
= 0.87, CI = 0.81–0.93, p < 0.001) or DM co-infected with CL group (OR = 0.8, CI = 0.72–0.88, p < 0.001)
were signi�cantly lower than the healthy group. The odds of AST concentration in CL group (OR = 1.07, CI 
= 1.005–1.14, p = 0.03) were signi�cantly higher than the healthy group and the odds of AST
concentration in DM group (OR = 0.86, CI = 0.76–0.98, p = 0.02) were signi�cantly lower than the healthy
group. Total protein in CL group (OR = 4.9, CI = 2.3-10.44, p < 0.001) were signi�cantly higher than the
healthy group (Table 5).

Immunological parameters
Based on the univariate logistic regression analysis, the odds of TGF-β level in CL group (OR = 1.03, CI = 
1.003–1.05, p = 0.02) or DM group (OR = 1.02, CI = 1.002–1.05, p = 0.03) were signi�cantly higher than the
healthy group. The level of IL-4 in DM group (OR = 1.02, CI = 1.01–1.13, p = 0.001), CL group (OR = 1.02, CI 
= 1.01–1.06, p = 0.001) or DM co-infected with CL group (OR = 1.02, CI = 1.003–1.02, p = 0.009) were
signi�cantly higher than the healthy group. The level of IFN-γ in CL group (OR = 1.01, CI = 1.002–1.02, p = 
0.016), DM group (OR = 1.02, CI = 1.01–1.03, p = 0.03) or DM co-infected with CL group (OR = 1.02, CI = 
1.003–1.02, p = 0.009) were signi�cantly higher than the healthy group (Table 5).

According to the multinomial logistic regression analysis, the odds of TGF-β level in the CL group (OR = 
1.03, CI = 1.003–1.05, p = 0.02) was signi�cantly higher than the healthy group (Table 5).

Discussion
To the best of our knowledge, this is the �rst study on the relation between DM and CL as evaluated by
clinical and systematic intrinsic factors in recent years in the world. Patients with DM contract infections
more frequently than those without DM [20, 21]. The risk of many serious health problems and infectious
diseases is signi�cantly increased in patients with a history of chronic diseases such as DM, HIV/AIDS,
tuberculosis, and opium addiction [22, 23]. Some of these infections have a complicated course in
patients with DM in comparison to patients without DM [24]. The present study showed that there was a
positive association between CL and two factors namely; female and DM as analyzed by the multivariate
model. Previous reports showed that distinct risk determinants in opium-addicted participants in terms of
size, number, and duration of the CL lesion were more severe than the non-opium-addicted group [13]. In
our study, the lesions in terms of duration and size were signi�cantly more severe and the duration of the
lesion was three times longer in patients with DM compared to the patients without DM. The possible
reasons for the difference are intrinsic evidence supporting the idea that DM induces direct impairment of
cell-mediated immune response. This might in turn lead to the chronicity and severity of the lesions [20].
In mixed infections, the burden of both diseases increases. It is obvious that there are some levels of
immune suppression in patients with DM. These may provide a suitable condition for the proliferation of
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the superimposed CL causative agent. Therefore, it is possible to explain such interactions in terms of the
effect of the Leishmania species on the immune system. These include parasite-induced immune
depression, as translated via cytokines generation[25]. Indeed, the importance of these interactions is
extremely harmful and induce some disorders for co-infected patients. In addition, Leishmania species
are able to produce secretory and excretory factors that can intensify the multiplication rate in an
immunosuppressed individual as documented in HIV/AIDS and DM co-infections [22]. In our study, the
risk of CL a�iction in females and elderly people was highest and this could be attributed to the
incidence of some chronic diseases such as DM. This caused defects in cellular innate immunity more
frequently in female and elderly subjects compared to others [26].

During the early invasion by Leishmania parasite, the T cells and the resultant cytokines play a critical
role in determining the nature of the immune response and the outcome of the infection. In experimental
leishmaniasis, the cure is related to the predominance of a Th-1 response, as this progresses to the
production of IFN-γ and stimulation of amastigote infected macrophages. In contrast, disease
progression is associated with the development of the Th-2 response. Consequently, IL-4, IL-10, IL-13, and
TGF-ß are generated and leading to the inactivation of infected macrophages [27–31].

Several investigations have reported that cytokine imbalance is enhanced in type 2 diabetes [32]. This
disease is mainly involved with Th-2 to Th-1 immune response trend [33]. IL-4 is a Th-2 cytokine that
suppresses cellular immunity [34]. In contrast, IFN-γ is a Th-1 cytokine tsupports the immune system to
perform cytolysis of the target cells [35]. In this study, the immunological examination of IL-4, IFN- γ, TGF-
ß were signi�cantly different between the groups. DM patients co-infected with CL and DM had the
lowest level of IFN- γ compared to other groups, therefore the odds of infection in DM co-infected with CL
group are higher than the other groups. The levels of IL-4 and TGF-ß were increased in CL patients and
DM co-infected with CL. The reason for this variation is not well understood; although, it could be related
to the effect of parasite infection in CL patients.

In a hematology examination, only hemoglobin was at a signi�cant level between different groups as
patients with CL and DM had the least level. Females had the lowest level of hemoglobin in comparison
to men [36]. Biochemical parameters including ALP, ALT, and AST were signi�cantly different among
groups. The exact reason for such differences is not well-known. However, the variability could be
explained by the complexity of the natural interaction between diseases [21].

The causative agent in the areas under study was L. tropica causing ACL which is transmitted via an
anthroponotic cycle. Essentially, DM co-infected with ACL patients can lead to clinical and
epidemiological changes that modify the routine patterns of CL. Co-infected patients harbor many
organisms in their skin lesions. Therefore, DM patients co-infected with ACL become a highly infectious
reservoir of CL disease and ultimately resulting in increased risks of future epidemics.

The strength of this study was the diabetic and CL treatment centers with strong registry systems and
appropriate infrastructures, which manage the patients via a team of expert and well-trained, physicians
and experienced health surveillance personnel and with highly equipped diagnostic laboratory services.
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There are certainly a few inevitable potential limitations regarding the possibility of residual cofounders
to this study such as other chronic diseases that might coexist with DM, logical reasons for not entering
all biological intrinsic factors (immunological, biochemical, and hematological parameters) in the logistic
regression models.

Conclusions
The �ndings clearly demonstrated a signi�cant relationship between DM and CL. Also, the study declared
that DM increases the severity of active CL. In the present study, six major risk factors, including sex, total
protein, ALT, AST, TGF-β, and presence of DM disease were signi�cantly linked with the development of
CL lesion. The number, size, and duration of lesions in the CL group were signi�cantly different between
patients with DM and without DM. The mean duration of a lesion in DM co-infected with the CL group
was three times greater than in the CL group. The monitoring of patients with DM in CL endemic areas is
extremely vital. Therefore, proper prophylactic and therapeutic measures should be implemented by
physicians and health surveillance personnel where DM and CL are co-existed particularly in endemic
foci. Since, DM is a common chronic disease in Iran where also CL is endemic, protecting persons from
being bitten by vectors is a critical and important measure for the prevention of co-infected and refractory
forms of ACL caused by L. tropica in southeastern Iran.
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Figure 1

Representative pictures of skin lesions taken from diabetics (A–D) and non-diabetic patients (E–H) in
endemic areas with CL in southeastern Iran.
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