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ABSTRACT 
 
Cutaneous leishmaniasis is a parasitic disease produced by Leishmania parasite and is transmitted by sandfly  . The 
aim of this study was to investigating the epidemiology of Cutaneous leishmaniasis and different aspects of 
treatment in children with 10 years of age and under in Isfahan Province. This cross-sectional study was conducted 
on 3143 child cases of cutaneous leishmaniasis in Isfahan province during the March 2011 to March 2016. 
Descriptive statistics were used to describe demographic and clinical status of cutaneous leishmaniasis in children. 
The relationship between treatment regime with demographic and clinical variables were examined using Chi-
square test. Data of the study was analyzed by using SPSS 18, software. The significance level of the tests was 
considered as P˂0.05. Of 3143 cases, 52.3% were boys, 51.6% were in rural areas and 91.6 % were Iranian. 
Leishmania major with 91% of cases was the most common species of the cutaneous leishmaniasis. The relationship 
between treatment regime and age group , season,  year of disease occurrence, Leishmania parasite, residential 
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area, nationality, travel history, travel location and simultaneous disease in other family members were statistically 
significant as (P<0.05). Children in Isfahan Province are at high risk of disease occurrence. Cutaneous 
leishmaniasis treatment in Iranian children was consistent with cutaneous leishmaniasis treatment guideline and 
scientific evidence. However, the process for combating the animal reservoirs and mosquito vector should be 
considered as a priority to control disease. Furthermore, the facilities should be provided for accurate and timely 
diagnosis and treatment of patients. 
 
Key words: Children, Cutaneous, Iran, Leishmaniasis. 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Cutaneous leishmaniasis is a parasitic disease produced by Leishmania Tropica, major and infantum and is 
transmitted by sandfly [1,2]. Clinical manifestations of cutaneous leishmaniasis are different depending on the type 
of parasite and the host immune system [1]. Over 90% of the burden of Cutaneous leishmaniasis is on the shoulders 
of Iran, Afghanistan, Iraq, Algeria, Saudi Arabia, Brazil and Peru [1]. It is estimated that annually about two million 
people worldwide are infected with leishmaniasis and over 1.5 million ones are suffering from cutaneous 
leishmaniasis [1,3]. Iran is among the endemic areas of this disease and despite the fact that approximately 20,000 
cases of cutaneous leishmaniasis are annually reported in Iran, the actual cases of disease are more than 4 to 5 times. 
According to the report of the World Health Organization (WHO) in 2012, the annual cases of Iran are about 69000 
to 113000 cases per year [1]. In Iran in 2008, over 26,000 cases of cutaneous leishmaniasis are reported with 
incidence rate of 37 per 100,000 people , this number reached 20593 cases with incidence rate of 28 per 100,000 
people in 2010 [1]. More than 90% of cases have emerged in 88 cities of Iran and its transmission happened in 17 
provinces [4]. In Iran most of the cutaneous leishmaniasis cases were reported from Isfahan and Shiraz provinces, 
and the lowest rate of disease reported from Mazandaran province [5]. Isfahan province is endemic region for 
cutaneous leishmaniasis [6,7]. According to the study of Nadim and Seyedi Rashti, main endemic areas of cutaneous 
leishmaniasis in Isfahan province were the east, north and northeast [7]. 
 
Cutaneous leishmaniasis is not a fatal disease, but it is difficult for patients to tolerate it for two reasons: first, in 
terms of aesthetics which leads to lesions especially in open areas of body and the scar of lesions remains after 
healing; and second, the spontaneous remission of this disease may take up to several years [8,9]. Despite the 
recognition of factor, vector and transmission of cutaneous leishmaniasis and conducted fundamental research on 
this disease, unfortunately, the control measures have not been very effective. Also, there has not been any effective 
vaccine against it so far [10,11]. 
 
There are normally four types of lesions in cutaneous leishmaniasis including the ulcer & secretions, ulcer (dry), 
Lupoid, and Sporotrichoid. Common treatment methods include topical antimony (injection into the lesion), 
systemic antimony (intramuscular injection), the combined method (topical antimony and cryotherapy), and finally 
the use of other methods (topical paromomycin, thermotherapy, etc.). The selection of these treatment regimens is 
different based on species of Parasite, geographical area and clinical manifestations [12], but there is not still a 
complete and certain cure for this disease. In this regard, the use of Pentavalent Antimonate (PA) is still the most 
important drug in treatment of cutaneous leishmaniasis. Based on the results of a systematic review by Khatami et 
al., the highest numbers of clinical trials have been conducted for determining the effectiveness of PA in treatment 
of cutaneous leishmaniasis [13]. The most common applied antimony compounds include Sodium Antimony 
Gluconate (SAG) and Meglumine Antimonate (MA) [13-14]. MA drug is a standard treatment for Iranian patients 
and requires several painful injections, and also has side effects [15-17]. In treatment of disease, the treatment 
failure occurs in the presence of active lesion 4 weeks after completion of treatment.  Furthermore, the clinical 
resistance refers to relapse and treatment failure which lesion remains active until 4 weeks after at least two full 
systemic treatment [18]. According to reviewed domestic and international electronic resources by researchers of 
this study, it is found that a majority of studies, which have been conducted on treatment of cutaneous leishmaniasis 
in Iran, usually compare two special treatment techniques with a small sample size [12,14-16,19]. Consequently, we 
haven’t adequate information about frequency of different treatment methods used in treating patients, relationship 
between the type of selected treatment by patients' demographic, clinical and laboratory characteristics as well as the 
frequency of complications and treatment failure especially in Iranian children. Therefore, this study has been 
conducted with the aim to investigating the epidemiology of cutaneous leishmaniasis and different aspects of 
treatment in children with 10 years of age and under during the March 2011 to March 2016 in Isfahan Province as an 
endemic area for cutaneous leishmaniasis in Iran.       
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Study Design and Population  
In a cross-sectional study, all cutaneous leishmaniasis cases in children under 10 years old in Isfahan province were 
recruited. Isfahan province is one of the thirty-one provinces of Iran. The city of Isfahan is the provincial capital. 
The Isfahan province is located in the central part of the country and covers a region of approximately 107,027 
square km (Map 1). This province have 25 counties as follow: Aran o Bidgol, Ardestan, Lanjan, Shahinshahr, 
Isfahan, Khansar, Meymeh, Khomeini Shahr, Nain, Semirom, Fereydan, Falavarjan,  Fereydunshahr, Mobarakeh 
,Kashan, Golpayegan, Shahreza, Najaf Abad, Dehaghan, Khur and Biabanak, Borkhar, Tiran and Karvan,  Buin and 
Miandasht, Chadegan and Natanz. In addition, this province has 67 cities and 2,470 villages in all. According to the 
census in the year 2011, the population of the province was 4,879,312of which approximately 83.3% were residents 
in the urban areas and 16.7% in the rural areas. This province has a moderate and dry weather in total, ranging 
among 10.6 °C to 40.6 °C .Also, has annual rainfall on an average about 117 mm (figure 1).   
 

 
 

Fig.1: Location of Isfahan Province in Iran 
 

MATERIALS AND METHODS 
 

Cutaneous leishmaniasis is among the reportable diseases in disease-surveillance system of Iran. All private and 
governmental hospitals, laboratories and health centers are obliged to report leishmaniasis cases monthly based on 
the detection checklist which contains demographic, clinical and laboratory information. The detection checklists of 
leishmaniasis cases are sent to the health center of city at the end of each month. Health workers, experts and 
physicians in health centers should monitor the patients' recovery process until the full recovery and send the 
patients to higher levels of health care system to receive the specialized medical service if necessary.  
 
Any type of skin lesion coincident with clinical symptoms of cutaneous leishmaniasis which have lasted more than 
14 days is suspected for cutaneous leishmaniasis. The suspected cases are referred to leishmaniasis laboratory of city 
for laboratory confirmation of disease.  
 
Leishmaniasis can be diagnosed by laboratory methods such as the microscopic diagnosis, parasite Cultivation or 
PCR test.  
 
Microscopic diagnosis  
Three samples (smear) from different parts of lesion are prepared in the laboratory. The inflamed and swollen edges 
of lesion are the most important parts which have the highest density of Amastigotes (Leishmania parasite). 
Prepared smears are dried at room temperature without use of flame. Afterwards, methanol and diluted Giemsa 
solution are used for staining the smear.  
 
Cultivation and PCR  
If three smears are negative, but the patient is still suspected for disease based on clinical and epidemiological 
evidence, the patient is suitable for cultivation of smear, and the disease is diagnosed based on results of further tests 
such as PCR.  
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Inclusion criteria  
Criteria for including people to study include the confirmed disease cases, residence in Isfahan province for at least a 
year before disease occurrence; and the patients with ages of 10 years or less.  
 
Exclusion criteria  
The failed registered or incomplete information about on studied variables is the only exclusion criterion.  
 
 
 
Ethical considerations 
With concealing information about name, surname and also residence address of patients, other data including age 
group, gender, history of disease, year of disease occurrence, season, type of leishmaniasis parasite causing disease, 
residential area, nationality, travel history, travel location, simultaneous disease in other family members, selected 
regimen therapy, size of ulcer, number of ulcers, shape of ulcer and location of ulcer were identified. 
 
Data analyses 
Descriptive and analytical statistics were used for analysis of the study data. In descriptive analysis, distribution of 
Demographic (gender, age, location , nationality, year of disease occurrence, season, history of travel, travel 
Locations, simultaneous disease in other family members), clinical and laboratory variables (Leishmania type, 
Leishmaniasis history, treatment regimen, wound size (cm), number of lesions, form of the lesion, location of the 
lesion) of the patients are presented with the number (%). In analytical analysis, we examined the relationship 
between treatment regimen with demographic variables and characteristics of the lesion using Chi-square test and 
Fisher's exact test. We used of the independent t-test for compare average age in two genders. Data were analyzed 
using SPSS version 19 software. P ≤ 0.05 was considered as significant level of the tests.  
 

RESULTS 
 

 
 

Fig.2: The frequency of leishmaniasis among children in Isfahan province, Iran (2011-2016) 
 

In general, 3143 cases of leishmaniasis were reported in people with 10 years of age or lower in Isfahan province 
during March 2011 to March 2016. Among them, 1644 (52.3%) and 1499 (47.7%) were boys and girls, respectively. 
The gender ratio (male/female) was equal to 1.09. The patients' average age ±SD was 2.45± 4.74 years. The average 
age was 4.67±2.97 in girls and 4.8±2.89 in boys, this difference was not statistically significant (p= 0.135). The 
disease symptoms occurred in most (61.69%) of the people in autumn. Leishmania Major was the cause of disease 
in 2860 (91%) of patients, and Leishmania Tropica in 283 (09%) of patients. Travel history during the past year was 
negative in 2579 (82.06%) cases of patients. Of total patients, 2881 (91.66%) cases were Iranian and 1622 (51.61%) 
cases were living in rural areas (Table .1).  
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The largest number of the leishmaniasis patients reported from Isfahan, Ardestan and Kashan County and the lowest 
number of Khansar, Meymeh, Dehaghan, Khur and Biabanak, Buin and Miandasht, Chadegan and Natanz County 
(Figure.2). 

 
In 503 (16%) cases lesion size was more than 2 cm. Furthermore, the number of lesion in 344 (10.94%) cases was 4 
or higher. In most of the patients (68.6%), the wounds had ulcer and secretion types. The most common sites of 
lesion in these patients were as follows: face in 912 (29.02%), hand and forearm in 703 (22.37%), several different 
body parts in 667 (21.22%), feet in 603 (19.19 %), middle of body in 140 (4.45%) and head and neck in 118 
(3.75%) cases. During the study period, all patients received appropriate treatment and there was not any case of 
death caused by disease. Of 3143 cases, 3112 (99%) were treated completely without any complications (Table. 2).  
 

 
Table-1: Demographic characteristics of the children with cutaneous leishmaniasis 

 
Percent Number Variables 
47.69 1499 Female 

Gender 
52.31 1644 Male 
28.73 903 0-2 

Age group 
22.46 706 2.1-4 
18.39 578 4.1-6 
15.94 501 6.1-8 
14.48 455 8.1-10 
17.66 555 2011 

Year of disease occurrence 
19.15 602 2012 
25.45 800 2013 
23.93 752 2014 
13.81 434 2015 
2.48 78 Spring 

Season 
28.86 907 Summer 
61.69 1939 Autumn 
6.97 219 Winter 
99.24 3119 Negative 

Leishmaniasis history 
0.76 24 Positive 
91 2860 Major 

Leishmania type 
9 283 Tropica 

48.39 1521 Urban 
Area 

51.61 1622 Rural 
91.66 2881 Iranian 

Nationality 
8.34 262 Afghan 
82.06 2579 No 

History of travel 
17.94 564 yes 
2.42 76 Rural 

Travel Locations 13.55 426 Urban 
1.97 62 both 
77 2420 No 

Simultaneous disease in other family members 
23 723 yes 

25.9 814 Cryotherapy and Local antimony 

Treatment regimen 
53.8 1692 System antimony 
11.7 368 Local antimony 
06.2 195 Cryotherapy 
02.4 74 Other treatments 

 
In the assessment of the relationship between treatment regimen with demographic, clinical and epidemiological 
records, significant relationship between treatment regime  and age group (P ≤0.001), year of disease occurrence (P 
≤0.001), season (P ≤0.001), the type of leishmaniasis parasite causing disease (P ≤0.001), residential area (P 
≤0.001), nationality (P ≤0.001), travel history (P ≤0.001), travel location (P =0.039) and simultaneous disease in 
other family members (P ≤0.001) were observed. In other words, most of the people who received the systemic 
antimony were in age group of 0-2 years with occurrence of symptoms in spring, due to Leishmania Tropica species, 
living in urban areas, with Afghan nationality, and history of travel to rural areas, and had other family members 
with simultaneous disease. However, there was not any statistical significant relationship between treatment regime 
with gender (P=0.226) and history of disease (P=0.263) (Table.3). 

 
Table 2: The characteristics of the lesion in children with cutaneous leishmaniasis 

 
Percent Number Variables 
41.17 1294 0-1 

Wound size (cm) 42.83 1346 1.1-2 
16.00 503 2.1≥ 
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52.15 1639 1 

The number of lesions 
25.49 801 2 
11.42 359 3 
10.94 344 4≥ 
31.18 980 ulcer Form of the lesion 
68.60 2156 ulcer &secretions 
0.22 7 Lupoid 
22.37 703 Hand and Forearm Location of the lesion 
19.19 603 Leg 
29.02 912 Face 
4.45 140 Trunk 
3.75 118 Head and Neck 
21.22 667 Several body parts 

In the evaluation of the relationship between treatment regime and features of lesion, there was a statistical 
significant relationship between treatment regime and size of lesion (P≤0.001), number of lesions (P≤0.001), shape 
of lesion (P≤0.001) and location of lesion (P≤0.001). Consequently, patients with 4 or more Lupoid lesion on face 
with sizes of 2 cm or more received more systemic antimony therapy (Table.4).   
 

Table 3: The relationship between demographic characteristics and treatment regimen in patients with cutaneous leishmaniasis 
 

P.value Total 
Other 

treatments 
Cryotherapy 

Local 
antimony 

System 
antimony 

Cryotherapy and 
Local antimony 

Treatment 

       variables 

0.226 
1499(100) 31(02.1) 99(06.6) 182(12.1) 780(52) 407(27.2) Female 

Sex 
1644(100) 43(02.6) 96(05.8) 186(11.3) 912(55.5) 407(24.8) Male 

0.001* 

903(100) 26(02.9) 44(04.9) 106(11.7) 525(58.1) 202(22.4) 0-2 

Age group 
706(100) 6(0.8) 39(05.5) 78(11) 391(55.4) 192(27.2) 2.1-4 
578(100) 21(03.6) 49(08.5) 63(10.9) 297(51.4) 148(25.6) 4.1-6 
501(100) 10(02) 33(06.6) 63(12.6) 250(49.9) 145(28.9) 6.1-8 
455(100) 11(02.4) 30(06.6) 58(12.7) 229(50.3) 127(27.9) 8.1-10 

0.001 

555(100) 11(02) 12(02.2) 49(08.8) 356(64.1) 127(22.9) 2011 

Year of disease 
occurrence 

602(100) 14(02.3) 37(06.1) 64(10.6) 370(61.5) 117(19.4) 2012 
800(100) 24(3) 41(05.1) 255(31.9) 325(40.6) 155(19.4) 2013 
752(100) 17(02.3) 59(07.8) 0(0) 445(59.2) 231(30.7) 2014 
434(100) 8(01.8) 46(10.6) 0(0) 196(45.2) 184(42.4) 2015 

0.001 

78(100) 0(0) 10(12.8) 1(01.3) 51(65.4) 16(20.5) Spring 

Season 
907(100) 18(02) 68(07.5) 117(12.9) 481(53) 223(24.6) Summer 
1939(100) 50(02.6) 99(05.1) 231(11.9) 1019(52.6) 540(27.8) Autumn 
219(100) 6(02.7) 18(08.2) 19(08.7) 141(64.4) 35(16) Winter 

0.263* 
3119(100) 73(02.3) 194(06.2) 368(11.8) 1678(53.8) 806(25.8) Negative Leishmaniasis 

history 24(100) 1(04.2) 1(04.2) 0(0) 14(58.3) 8(33.3) Positive 

0.001* 
2860(100) 63(02.2) 157(05.5) 348(12.2) 1507(52.7) 785(27.4) Major 

Leishmania type 
283(100) 11(03.9) 38(13.4) 20(07.1) 185(65.4) 29(10.2) Tropica 

0.001 
1521(100) 49(03.2) 128(08.4) 97(06.4) 822(54) 425(27.9) Urban 

Area 
1622(100) 25(01.5) 67(04.1) 271(06.7) 870(53.6) 389(24) Rural 

0.001 
2881(100) 69(02.4) 179(06.2) 359(12.5) 1499(52.1) 775(26.9) Iranian 

Nationality 
262(100) 5(01.9) 16(06.1) 9(03.4) 1931(73.7) 39(14.9) Afghan 

0.001 
2579(100) 64(02.5) 151(05.9) 292(11.3) 1353(52.2) 719(27.9) No 

History of travel 
564(100) 10(01.8) 44(07.8) 76(13.5) 339(60.1) 95(16.8) yes 

0.039* 
76 (100) 1(01.3) 6(07.9) 10(13.2) 54(71.1) 5(06.6) Rural 

Travel Locations 426(100) 8(01.9) 28(06.6) 60(14.1) 248(58.2) 82(19.2) Urban 
62(100) 1(01.6) 10(16.1) 6(09.7) 37(59.1) 8(12.9) both 

0.001 
2420(100) 67(02.8) 173(07.1) 145(06) 1325(54.8) 710(29.3) No Other infected 

family members 723 (100) 7(01) 22(03) 223(30.8) 367(50.8) 104(14.4) yes 
*fisher exact test 

Table 4: The relationship between characteristics of the lesion and treatment regimen in patients with cutaneous leishmaniasis 
 

P.value Total 
Other 

treatments 
Cryotherapy 

Local 
antimony 

System 
antimony 

Cryotherapy and 
Local antimony 

Treatment 

       variables 

0.001 
1294(100) 44(03.40) 65(5) 212(16.4) 664(51.3) 309(23.9) 0-1 

Wound size (cm) 1346(100) 17(01.3) 86(06.4) 138(10.3) 738(54.8) 367(27.3) 1.1-2 
503(100) 13(02.6) 44(08.7) 18(03.6) 290(57.7) 138(27.4) 2.1≥ 

0.001 

1639(100) 37(02.3) 102(06.2) 229(14) 828(50.5) 443(27) 1 
The number of 
lesions 

801(100) 17(02.1) 49(06.1) 93(11.6) 423(52.8) 219(27.3) 2 
359(100) 1(03.6) 22(06.1) 33(09.2) 202(56.3) 89(24.8) 3 
344(100) 7(02) 22(06.4) 13(03.8) 239(69.5) 63(18.3) 4≥ 

0.001* 
980(100) 28(02.9) 82(08.4) 42(04.3) 500(51) 328(33.5) ulcer 

Form of the lesion 2156(100) 46(02.1) 113(05.2) 326(15.1) 1188(55.1) 483(22.4) ulcer &secretions 
7(100) 0(0) 0(0) 0(0) 4(57.1) 3(42.9) Lupoid 

0.001 703(100) 16(07.4) 52(07.4) 107(15.2) 293(41.7) 235(33.4) Hand and Forearm Location of the 
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603(100) 21(03.5) 36(06) 80(13.3) 263(43.6) 203(33.7) Leg lesion 
912(100) 16(01.8) 51(05.6) 95(10.4) 595(65.2) 155(17) Face 
140(100) 3(02.1) 11(07.9) 20(14.3) 54(38.6) 52(37.1) Trunk 
118(100) 6(05.1) 6(05.1) 11(09.3) 75(63.6) 20(16.9) Head and Neck 
667(100) 12(01.8) 39(05.8) 55(08.2) 412(61.8) 149(22.3) Several body parts 

*fisher exact test 

 
DISCUSSION 

 
During the March 2011 to March 2016 in Isfahan province, 3143 cases of cutaneous leishmaniasis in 10- year- old 
children and younger were observed. Cutaneous leishmaniasis was more common in boys and rural inhabitants and 
in Isfahan County. Most of cases occurred during autumn and the lowest in spring. Leishmania Major was the most 
common causes of cutaneous leishmaniasis in Isfahan. Most of Iranian patients have suffered from serious wounds, 
because 47% of patients had more than one lesion, in 59% of patients the size of wound was more than one cm, and 
68% of the wounds were ulcer &secretions types. Also, 29% of wounds were occurred in the face of patients.  Most 
of the people who were in age group of 0-2 years with occurrence of symptoms in spring, with Leishmania Tropica 
species, living in urban areas, with Afghan nationality, and history of travel to rural areas, and had other family 
members with simultaneous disease and with serious wounds more received the systemic antimony regimen therapy. 
All patients received appropriate treatment and there was not any case of death caused by disease. Also, 99% of 
cases were treated completely without any complications. 
 
Similar to other studies [20-22], cutaneous leishmaniasis is more common in boys in Isfahan province. Probably this 
is due to differences in type and rate of clothes to cover body, so because of cultural and religious reasons, in Iranian 
the rate of body cover is higher in women than men. This difference is also true in children. On the other hand, the 
boys are outside the home more than girls, and thus have higher risk of exposure to vector-borne diseases. In other 
studies in Iran on cutaneous leishmaniasis in adults [23-25] , also observed that disease is higher in men than women 
and this is probably because of males' greater exposure to vector of diseases due to their jobs.  
 
Similar to other studies in Iran [23,24], in Isfahan Province a higher percentage of patients are Iranians and the 
Afghan patients allocate a lower (8.34%) proportion of patients. According to studies in Iran, Khorasan and Kerman 
Provinces have the highest number of cutaneous leishmaniasis cases in Iran. However, the large numbers of people 
migrate from Afghanistan to Iran; have residence in these provinces [24,26]. Cutaneous leishmaniasis is endemic in 
Afghanistan and lots of Afghans legally and illegally migrate to Iran and their arrival may be a factor for spread of 
disease in these areas. Therefore, the diagnosis and treatment of this group can prevent the occurrence of disease in 
non-endemic areas of Iran.   
 
In this study, most of the patients (51.61%) are living in rural areas. The study results are consistent with findings of 
study by Postigo in Eastern Mediterranean Region of WHO in 2008 [27], but were inconsistent with the result of 
study that conducted with Saatchi et al., in 2015 in Iran,that observed that majority of patients (62%) are living in 
urban areas [23]. These results showed that individuals in rural regions were infected in the childhood and would 
have acquired immunity in their youth. 
 
Similar to other studies [7,23], the largest number of diseases was observed in autumn. In a study by Yaghoobi 
Ershadi et al in rural areas of Sabzevar in 2003, the highest frequency of Phlebotomus (vector of disease) was 
observed in autumn [25]. Therefore, the larger number of diseases in autumn was probably due to an increase in the 
number of vector of diseases, and thus the increased exposure to them in this season. 
 
According to obtained results of this study, most of the patients (52%) have an lesion and this is consistent with 
research by Saatchi et al [23], while according to studies in Afghanistan, and Turkey, 70%, 60% and 80% of patients 
have an lesion respectively [22,28,29]. Consequently, a greater proportion of patients have multiple lesions caused 
by leishmaniasis at the same time in Iran. Therefore, it is essential to identify different types of vectors and pay 
attention to their bite habits in endemic areas to avoid creating multiple lesions in patients. In this regard, it should 
be noted that the increased number of lesions enhances the need for systemic therapy, and thus increases the 
incidence of complications and treatment failure which are more in systemic method than other methods [23].  
 
In this study, there was a significant relationship between size of lesion and treatment regimen, so that most (57.7%) 
of the patients who had lesions of 2 cm or larger, were treated by systemic therapy. According to study by Saatchi et 
al, about 40% of patients with lesions of 3 cm and more received systemic therapy [23]. These results are consistent 
with findings of our study. According to the Leishmaniasis treatment guideline of Iran Ministry of Health and 
Medical Education and also the clinical trials, the systemic therapy should be used for facial lesions and lesions with 
diameters higher than 3 cm and 5 or more lesions [30]. This study also indicates that the patients with lesion size 
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over 2 cm and 4 or more lesions and lesions on the face received more systemic treatment regime. These results 
indicate that cutaneous leishmaniasis treatment in Iranian children was consistent with Leishmaniasis treatment 
guideline. In other word, Iranian physicians doing the treatment of cutaneous leishmaniasis based on scientific 
evidence. 
 
According to numerous studies in the world and Iran, it is found that the use of combined therapy has more effects 
than the treatment methods which use only a treatment [31,32]. According to review study by Khatami et al., on 50 
clinical trial studies, the combined treatment methods have more effects than monotherapy method [13]. Based on 
clinical trials, the recovery rate is from 85% to 100% in combined treatment methods [13]. Based on the conducted 
studies in Iran, it is found that the recovery rate is higher in combined method (92.3%) than monotherapy method 
(50%) [33,34].  Furthermore, according to a clinical trial on children in Iran, the effect of cryotherapy treatment is 
higher than topical therapy and it is suggested using the cryotherapy in children treatment due to its lower 
complications [35] . Therefore, according to results of mentioned studies, it is suggested using the combined therapy 
in treatment of large lesions. Moreover, cryotherapy method should be possibly used for treating children according 
to the type of lesion. It should be noted that the choice of appropriate regimen therapy depends on the type of factor, 
genetic characteristics and host immunity, cost-effectiveness and cost-benefit, drug availability, cultural factors and 
patients' knowledge [36]. 
 
Similar to other studies [22,37], the treatment of cutaneous leishmaniasis  has been effective in complete and 
uncomplicated remission of more than 99% of patients in this study. However, the complete remission is seen in 
77% of patients according to study conducted with Thiel et al., on Dutch troops in Afghanistan [28]. Similarly, 
according to a research in Turkey, the side effects of treatment have been reported in 5% of patients [29]. In another 
study conducted in Brazil, the complications of treatment (Arthralgia, nausea and vomiting, skin rash) have been 
observed in 58% of patients [37]. The comparison of these results on the one hand can show the good quality of 
treatment and lower incidence of side effects in Iranian patients, and on the other hand, indicates that despite these 
side effects caused by topical and systemic treatment of antimony compounds, the side effects of this drug have not 
fully registered and reported in Iranian survilance system of cutaneous leishmaniasis.   
 
Limitations of the study  
Present study had some limitations that must be considered; this study was carry out based on information from 
Leishmaniasis surveillance system. Therefore patients that for whom Leishmaniasis detection checklist has been 
completed, registered and reported, consider in study. Consequently patients that their information is not recorded, 
by reason of lack of access to them data’s, are not considered in the study. In addition, actual numbers of cases and 
side effects of treatment were higher than reported cases. In fact, we have information bias. Furthermore, this data 
has been gathered for an objective other than research plan.  
 

CONCLUSION 
 

In current study, cutaneous leishmaniasis occurred more in boys who were lived in rural areas of Isfahan. 
Leishmania major was the most important cause of disease. Most of the patients were observed in Isfahan, Ardestan, 
Kashan county, respectively. Most of the wounds were occurred in the face of patients.  Most of the people who 
were in age group of 0-2 years, with occurrence of symptoms in spring, with Leishmania tropica species, living in 
urban areas, with Afghan nationality, and history of travel to rural areas, and had other family members with 
simultaneous disease received the systemic antimony regimen therapy. All patients that described in this study 
received suitable medical treatment. All patients recovered from the disease and there was no case of death as a 
result of leishmaniasis. Iranian physicians doing the treatment of leishmaniasis based on scientific evidence. 
However, children in Isfahan province are at high risk of disease occurrence. So the process for combating the 
animal reservoirs and mosquito vector should be considered as a priority to control disease. Furthermore, the 
facilities should be provided for accurate and timely diagnosis and treatment of patients. 
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