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Lesions’ Healing Course
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Abstract
Background: The colonization of aerobic and anaerobic microbial agents on cutaneous
leishmaniasis (CL) lesions, especially acute erosive ulcerative ones, has been mentioned in
previous studies showing controversial results on the healing course of lesions with the use
of antibiotics. Aims: The purpose of this study was to evaluate the prevalence of secondary
bacterial infections in CL lesions and the effect of its elimination on the lesions’ improvement
rate. Materials and Methods: This cross‑sectional clinical trial was performed on 84 acute CL
patients. The required skin samples were taken. Cultivation for bacteria was conducted. Patients
with positive culture results were divided into two groups. Both groups received standard
anti‑leishmania treatment, whereas only one group was treated with cephalexin 40‑50 mg/kg/
day for 10 days. The improvement rate was evaluated in the following visits based on changes
in the lesions’ induration size. Results: Among the 84 studied patients, 22.6% had a negative
culture result whereas the result was positive in 77.4%. The most common pathogenic germs
were Staphylococcus aureus (52.3%) and Staphylococcus epidermidis (9.5%); 34/5% of the
positive lesions received antibiotic treatment. Finally, among the lesions with a 75‑100%
improvement rate, no significant difference was observed between the antibiotic‑treated
and ‑untreated groups (36.1% vs. 63.9%, respectively, P = 0.403). Conclusions: The most
common pathogen was S. aureus and, as a primary outcome, the simultaneous treatment for
microbial agents did not have any considerable effect on the improvement rate of CL lesions.
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What was known?
Colonization of aerobic and anaerobic microbial agents on cutaneous leishmaniasis (CL) lesions has shown controversial results on the lesions’ healing process with the use
of antibiotics.

Introduction
Cutaneous leishmaniasis (CL) is a chronic disease that is
endemic in many parts of the world, but 90% of CL cases
live in six countries, including Afghanistan, Brazil, Iran,
Peru, Saudi Arabia and Syria.[1] According to the World
Health Organization reports, 12 million people are affected
with this condition worldwide, and around 350 million are
estimated to be under high risk of contamination.[2] CL is
usually treated with systemic and intra‑lesional antimonial
compounds that have many side‑effects.[3]
Colonization of microbial agents (aerobic and anaerobic)
on CL lesions, especially acute erosive ulcerative ones,
has been investigated in previous studies.[4‑10] There are
also several reports on the positive role of antibiotic
Access this article online
Quick Response Code:
Website: www.e-ijd.org

therapy of colonized bacterial leishmaniasis lesions
leading to higher rates of improvement.[7,8] It is to note
that no specific protocol is available for approaching
clinically suspicious CL lesions or those with positive
laboratory results on smear or culture. On the other
hand, most clinicians encounter this situation during
clinical practice. Regarding the newly published
references on chronic wound management, there is a
difference between the clinical diagnosis of infection in
acute and chronic wounds.[11]
As the Khorasan state in North East of Iran is a
well‑known endemic area for CL, especially due to
L. tropica, and no such study has yet been performed
in this area, and by considering CL as a chronic wound,
we aimed at assessing the bacterial species (aerobic and
anaerobic) colonized on acute CL lesions in this region
and the effect of their elimination by antibiotic therapy
on the lesions’ healing course.

Materials and Methods
DOI: 10.4103/0019-5154.152560

This interventional clinical trial was performed on 84
acute CL patients who were referred to the Dermatology

Layegh, et al.: Bacterial contamination in cutaneous leishmaniasis lesions’ healing course

Clinic of Qaem Hospital in Mashhad, Iran, over a 2‑year
period from 2009 to 2011. Diagnosis was initially made
clinically and then confirmed through parasitological
studies by direct skin–slit smear stained with Giemsa.
Inclusion criteria consisted of acute CL lesions with
less than 1 year duration, with either crust, erosion or
ulcer on the surface and having indication for topical
treatment. Patients with a history of recent antibiotic
therapy or concurrent use of topical medications with
antibiotic or antiseptic effects were excluded from the
study. The study goals were explained to all patients and
an informed consent was obtained from each participant.
The study protocol was reviewed and approved by the
Ethics Committee of the Research Council of Mashhad
University of Medical Sciences. After enrolment, all data
were recorded into a well‑designed questionnaire and
laboratory tests (smear and culture) were performed in
the microbiology lab of Qaem Educational Hospital as per
the protocol outlined below.

occurrence of complete improvement. The evaluations
were performed by a single clinician for all patients. The
final evaluation was performed at the end of the treatment
course. At each visit, the clinical response was determined
on the basis of the following criteria:
1. Significant improvement (decrease in induration size
between 75% and 100%)
2. Moderate improvement (decrease in induration size
between 50% and 75%)
3. Partial improvement (decrease in induration size
between 25% and 50%)
4. No improvement (decrease in induration size < 25%).

Sampling procedures

Figure 1 shows the flowchart of participants based on
the CONSORT 2010 guidelines. In this study, 84 patients
with confirmed CL were enrolled. During the study
period, seven patients in the intralesional glucantime
group and three patients in the intralesional
glucantime plus antibiotic group were excluded due to
taking another therapeutic method simultaneously or
losing access for further follow‑up. The patients’ mean
age was 28.2 years, ranging from 16 months up to 70
years.

After cleaning the surface of the lesion and the
surrounding areas with normal saline solution,
appropriate samples were taken from the base of the
ulcerative lesions.

Bacterial identification
Microscopic evaluations of the direct skin smears were
performed. Aerobic and anaerobic cultivation for bacteria
were done by inoculation on appropriate culture media.
Two plates were inoculated for each specimen and then
incubated at 36°C for 48 h and 96 h aerobically and
anaerobically, respectively. Primary characterization
of isolates was based on the microscopic Gram stain
examination and also on the morphological and cultural
characteristics of the colonies.
Bacterial genus and species were identified by standard
identification testing according to certain guidelines.[12]
The antibiotic susceptibility profile of isolates was studied
according to the CLSI guidelines.[13]

Treatment
Patients with positive culture results for bacteria were
randomly divided into two groups by a computer‑based
randomization program to compare the effect of antibiotic
therapy on the lesion’s improvement rate. Both groups
received the same anti‑leishmania treatment protocol as
intralesional glucantime (Glucantime; Aventis, France)
was injected into each lesion once a week to the point
when the lesion’s surface became fully infiltrated and up
to a maximum dose of 2 mL, whereas only one group was
treated with oral cephalexin 40‑50 mg/kg/day for 10 days.

Follow‑up and outcome
Clinical evaluations were performed weekly during
the treatment course up to the end of the course or the

Statistical analysis
The collected data were analysed using SPSS software
package, version 11.5, and Chi‑square test, Mann–
Whitney test and t‑test. In all these statistical tests, a
P < 0.05 was considered as statistically significant.

Results

The demographic characteristics
summarized in Table 1.

of

patients

are

The mean age in the positive‑culture and negative‑culture
groups were 30.51 ± 21 and 20.31 ± 17.2, respectively.
Table 1: Demographic characteristics of the
studied population
Characteristic
Sex
Male
Female
Age/years (mean±SD)
Lesions’ location
Head and neck
Upper extremity
Lower extremity
Upper+lower ext.
Head and neck+upper ext.
Head and neck+upper+lower ext.
Duration of lesions/months (mean±SD)
Lesions’ duration classification (month)
<6
7‑12
SD: Standard deviation

Frequency (%)
45 (53.6)
39 (46.4)
28.20±20.67
21 (25)
38 (45.2)
17 (20.2)
4 (4.8)
3 (3.6)
1 (1.2)
5.45±3.22
58 (69.0)
26 (31.0)
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Figure 1: Flow chart of the studied cases

Table 2: Frequency distribution of pathogenic bacteria
isolated from cutaneous leishmaniasis lesions of the
studied cases

Figure 2: Correlation between lesions’ location and culture results

Bacteria
Staphylococcus aureus
Staphylococcus epidermidis
Beta haemolytic streptococcus (group A)
Escherichia coli
Coagulase negative staphylococcus
S. aureus + S. epidermidis
Streptococcus viridans
E. coli + Enterococcus
E. coli + S. epidermidis
E. coli + S. aureus

Frequency
44
8
3
2
2
2
1
1
1
1

Percent
52.3
9.5
3.6
2.4
2.4
2.4
1.2
1.2
1.2
1.2
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No significant relationship was found between the age
and sex of the patients and the culture results (P = 0.058
and P = 0.437, respectively).

already infected, the administration of antibiotics,
mainly anti‑S. aureus, has been recommended as the
best acceptable choice.[7]

Considering microbial culture results, among the
84 cases, 19 (22.6%) had a negative result while the
result was positive in the other 65 (77.4%); Table 2
shows the types of bacteria isolated from the studied
lesions.

Secondary bacterial infection was reported in 42% of the
cases studied by Alsamarai in Iraq. He also emphasized
that this infection may influence the natural course of
the disease causing more destruction for the skin.[4]

Figure 2 shows the correlation between lesions’ location
and culture results; based on the Chi‑square test, a
significant correlation was seen between them (P =
0.002), showing that lesions located on the upper
extremities have a higher rate of culture positivity.

In another study by Shirazi et al. in Iran, bacteriological
experiments showed 47 cases (55.9%) with lesions
infected by bacterial infections. The most prevalent
bacterial isolates included group D Streptococcus (19.1%),
Enterococcus spp. (19.1%) and S. aureus (12.7%).[5]

The average time duration of lesions in the
positive‑culture group was 6.7 ± 8.2 months; this was
4.8 ± 3.2 in the negative‑culture group and there was no
meaningful correlation between them (P = 0.274).

In the study by Edrissian et al., it was revealed that
bacterial infections should be considered in the
diagnosis and treatment of suspected CL lesions and
that erythromycin could be a good choice for treating
bacterial infected leishmaniasis lesions.[8]

Eventually, no significant difference was revealed
between the groups with or without antibiotic therapy
and the lesions’ improvement rate (P = 0.403).

Regarding the high prevalence of CL in our region and
the need for a reliable approach toward such cases, the
present study was performed.

Discussion

In the Vera et al. study, 54.2% of the studied cases
had a positive culture, it was more frequent in lesions
located below the knee. S. aureus was the predominant
species (89%). In this study, the healing process of the
CL lesions, evaluated 1 month after finishing treatment,
was not influenced by secondary bacterial infection,
which is in consensus with our findings.[10]

Secondary bacterial infections are one of the major
complications of CL. Although some authors emphasize
on the rarity of this finding, our clinical trial showed
contrary results. Secondary bacterial infections can
prolong the disease duration, increase tissue destruction
and the resulting scar.[14] Several studies in Iran and
elsewhere have been performed on the rate of secondary
bacterial contamination in CL lesions where, in some
studies, the improvement rate has been evaluated with
the application of antibiotic therapy. The results have
been controversial.[7,8,10,14‑16]
Glucantime is regarded as the first‑line treatment for CL.
In a study by Sadeghian et al. in 2011, the therapeutic
effect of glucantime showed a decrease in CL lesions
with secondary bacterial infection (P < 0.01). Therefore,
they concluded that in the cases of unresponsiveness to
treatment, the lesions should be evaluated for bacterial
infection before repeating the treatment.[17]
In a study by Ziaei et al. in 2008 among the 1255
confirmed CL patients, 274 (21.8%) had positive cultures
for secondary bacterial infection. The bacteria isolated
from these lesions were Staphylococcus aureus in
190 cases (69.3%), coagulase‑negative Staphylococcus in
63 cases (23.0%), Escherichia coli in 3.6%, Proteus sp.
in 2.2% and Klebsiella sp. in 1.9%. The results show
an overall incidence of 21.8% for secondary bacterial
infection. This incidence was significantly higher
in ulcerated lesions compared with non‑ulcerated
ones (P = 0.00001).[7,14] In this study, the use of a local
antiseptic solution has been suggested as a prophylactic
factor for secondary bacterial infection, and, in those

Fontes et al. also found a 67.7% rate of bacterial infection
mostly due to S. aureus (95.2%). They suggested to
highly consider secondary bacterial infection, especially
S. aureus, in the diagnosis and treatment of American
Tegumentary leishmaniasis.[9]
In an investigation undertaken by Isaaq‑Marquezand
et al. in Mexico, the results indicated the need to
eliminate bacterial purulent infections by antibiotic
treatment before antimonial administration to CL
patients infected with L. mexicana.[15]
In a study by Van Der et al. on the prevention of
complications due to early antibiotic therapy, it was
stated that open lesions are more prone to secondary
bacterial infection and, due to the probability of tissue
destruction and other complications, early treatment
is highly recommended. Based on this study, there is
no evidence on the best time and route of antibiotic
administration. Most physicians suspect secondary
bacterial infection based on the clinical manifestations
and often add antibiotics (especially anti‑gram positive
bacteria) to anti‑leishmania treatment.[16]
In our study, among the 84 studied cases, 65 (77.4%)
had a positive culture result indicative of secondary
bacterial infection. The most common germs were S.
aureus and Staphylococcus epidermidis. It was found that
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the simultaneous treatment of CL lesions with antibiotics
did not have any significant effect on the improvement
rate of these lesions (P = 0.403).
The current study, besides several other similar studies,
introduced S. aureus as the most common germ
isolated from CL lesions. This finding is well justified
by considering the colonization of S. aureus on healthy
skin.
The colonization of other microbial germs like gram
negative agents on the lesions could be due to secondary
contamination because of their location, which has
been reported more commonly in previous studies in
comparison to ours.
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What is new?
The simultaneous treatment of cutaneous leishmaniasis (CL) lesions with
antibiotics does not have any significant effect on the improvement rate of
such lesions.
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