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Background: Cutaneous leishmaniasis (CL) is one of the most important health problems in different regions of Iran that occurs both 
in zoonotic and anthroponotic forms in different foci of Iran. The Khuzistan Province, located in the South West of Iran in vicinity of the 
Persian Gulf, is one of the oldest susceptible foci for CL in Iran.
Objectives: Due to the lack of information about the conditions in the focus of Behbahan County, the present study was conducted to find 
out the epidemiology of CL in this area.
Materials and Methods: The data of this descriptive cross-sectional study consisted of all patients with CL referred to the Behbahan 
County Health Center with the symptoms of CL and presence of leishman bodies in Giemsa-stained smears. Parasites considered to be 
Leishmania major according to the essence a great vacuole in the cytoplasm.
Results: The study showed that the rate of CL incidence with the general rate of 0.18 per 1000 people. Ulcers were present in 172 patients, 
comprising 44.8% female and 55.2% male. In 55 cases (32%), the ulcers were located on the hand, in 54 cases (31.4%) on the feet, in 33 cases 
(19.2%) on the face and in 30 cases (17.4%) on other parts of the body. The highest incidence was found among patients with two age groups 
of 20 - 29 (27.3%) and 10 - 19 years old (26.2%).
Conclusions: With respect to the increased prevalence of CL in Behbahan County, health care observers should pay close attention to 
prevent the disease spread.
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Implication for health policy/practice/research/medical education:
The role of cultural and demographic factors well has been described in prevalence of Cutaneous leishmaniasis. That is very important in the control of 
Cutaneous leishmaniasis in this county and Iran. The study area has an important strategic position, bordering with Iraq country.
Copyright © 2012, Infectious Diseases and Tropical Medicine Research Center. This is an open-access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
cited.

1. Background
Leishmaniasis is one of the most important parasitic 

diseases which has wide ranges of clinical symptoms, 
currently threatening 350 million people in more than 
88 countries (1). Cutaneous leishmaniasis (CL) is a main 
public health problem in various regions of Iran and pre-
vails in rural districts of 15 of 31 provinces of Iran (2). In 
the recent years, researches on CL have been carried out 
by various scientists in Iran (2-7). Phlebotomine sandflies 
are the vectors of leishmaniasis and papatasi fever in Iran 
(8, 9). Both Zoonotic and Anthroponotic Cutaneous leish-
maniasis (ZCL and ACL) have been prevalent in a number 
of rural and urban areas of this country. They have also 
emerged in new foci during the recent decades (8, 10). 
There are at least two species of old world leishmaniasis, 
responsible for CL in Iran (11). CL due to Leishmania ma-

jor is still a great and increasing public health problem 
in many rural areas in 15 out of 31 provinces of Iran (9). 
As CL is endemic in different parts of the country and the 
disease has been documented increasingly in various age 
and gender groups in some parts, the aim of this survey 
was to determine the epidemiological factors associated 
with CL in Behbahan County during five years. As the epi-
demiological aspects of CL in this County has not been 
examined in the recent years for the implementation of 
future control measures to control the disease more ef-
fectively and organize a control program, basic informa-
tion is needed to be determined (12).

2. Objectives
The current study aimed to assign the epidemiology 

and clinical features of CL in Behbahan County, Iran.
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3. Materials and Methods
3.1. Study Area

Khuzistan Province in the Southwest is one of the 31 
provinces of Iran, bordering Basra Province of Iraq. Its 
capital is Ahvaz and covers an area of 63,238 km². Behba-
han is one of the 18 counties of the province. Geographi-
cally, the province of Khuzistan can be basically divided 
to two regions, the rolling hills and mountainous regions 
located in the north of the Ahvaz ridge, and the plains 
and marsh lands in the south. The climate of Khuzistan 
is generally hot and occasionally humid, particularly in 
the south, while winters are more pleasant and dry. Sum-
mer time temperature routinely exceeds 50°C and in win-
ter it can drop to extremely low levels, with occasional 
snowfall all the way south to Ahvaz. Khuzistan Province 
is known to have the hottest temperatures on record for 
a populated city anywhere in the world. Sand and dust 
storms are frequent with arid and deserted lands.

3.2. Clinical Samples and Data Collection
A questionnaire was designed to examine a clinical 

course, using a descriptive cross-sectional method, in 
Behbahan County, Khuzistan Province. Clinical samples 
were collected from all confirmed cases - proved to have 

the symptoms of CL as well as amastigotes in the Giemsa-
stained smears - of Behbahan County health center be-
tween 2004 and 2008. In a proper parasitology laborato-
ry all slides prepared by scraping the edges of ulcers of all 
patients contained parasites, fixed by methanol, stained 
by Giemsa method and identified under a microscope by 
a trained person. Parasites considered to be Leishmania 
major according to the existence a large vacuole in the 
cytoplasm. For each patient, the demographic features 
including the patient’s gender, age, clinical signs which 
comprise the number of ulcers and their locations in 
the body, months of diseases occurrence, incidence rate 
and geographical regions was recorded by interviewing 
the patients. Data were analyzed using SPSS version 11.0.1 
(SPSS Inc., Chicago, IL, USA).

4. Results
A descriptive cross-sectional survey was performed in 

Behbahan County. A total number of 172 positive cases 
of CL were reported in the County, during 2004 - 2008, 
including 95 (55.2%) males and 77 (44.8%) females from 
which 81 (47.1%) resided in urban and 91 (52.9%) in rural 
areas. Table 1 shows sex-related CL cases as well as their 
prevalence in urban and rural areas in Behbahan County 
from 2004 to 2008, respectively. 

Table 1. Prevalence of Cutaneous leishmaniasis Based on the Incidence (Per Thousand), Gender, Patients’ Locations, Site of Lesions 
and Number of Ulcers during 2004 - 2008 in Behbahan County, Khuzistan Province, South West of Iran

Year Number of Pa-
tients With CL

Incidence 
Rate/1000 People

Gender, % Location, % Site of the Lesions, % Number of Ulcers, %

Male Female Rural Urban Face Feet Hands Other One Two Three > Three

2004 24 0.12 62.5 37.5 25 75 16.7 20.8 41.7 20.8 29.2 33.3 33.3 4.2

2005 33 0.17 54.5 45.5 42.4 57.6 26.2 23.2 43.4 7.2 45.9 27.8 21.7 4.6

2006 43 0.22 37.2 62.8 62.8 37.2 2.3 27.9 53.4 16.4 44.2 20.9 16.3 18.6

2007 34 0.7 50 50 73.5 26.5 20.6 17.6 44.1 17.7 55.9 17.6 23.5 2.9

2008 38 0.20 50 50 57.9 42.1 15.7 35.6 34.1 14.6 52.6 15.8 15.8 15.8

Analysis of the ulcers distributions in the body showed 
that most of the lesions including 32% of the cases were ob-
served on the hands, 31.4% on the feet, 19.2% on the faces and 
17.4% on other parts of the body (Table 1). Majority of the pa-
tients had only one ulcer (n = 84, 48.8%), also 34 (19.8%), 26 
(15.1%) and 28 (16.3%) cases exhibited two ulcers, three and 
more than three ulcers on their body, respectively (Table 
1). The highest disease prevalence (n = 39) was observed in 
February (Figure 1 and 2). 

The highest disease prevalence was in winter since 88 of 
the cases had occurred in this season (1 and 2). The highest 
frequency of CL occurrence was observed significantly in 
the age group of 20 - 29 (27.3%) while the least prevalence 
was seen in the 40 - 49 age groups (Figure 3). 
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Figure 1. Monthly Prevalence of Cutaneous leishmaniasis in Behbahan 
County, Khuzistan Province, South West of Iran (2004 - 2008)
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Figure 2. The Monthly Variation in Cutaneous leishmaniasis Cases Based 
on the Year of Referral, in Behbahan County, Khuzistan Province, South 
West of Iran (2004 - 2008)
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Figure 3. Comparison of The Number of Positive Cutaneous leishmani-
asis Cases in Different Age Groups, in Behbahan County, Khuzistan Prov-
ince, South West of Iran (2004 - 2008)

The year 2006 had the most prevalent cases of CL in the 
County. The incidence of the disease in Behbahan County, 
during 2004 - 2008 is shown in Table 1. 

5. Discussion
CL is a main public health problem in Iran including 

Khuzistan Province, and its prevention and control is 
one of the priorities of the health ministry. In this sur-
vey, main epidemiological aspects of 172 CL cases were 
diagnosed between 2004 and 2008. The present study 
was designed to determine the epidemiological aspects 
in Behbahan County, south west of Iran, in order to point 
out our beneficial recommendations for planning a more 
accurate program for leishmaniasis control. In this study, 
there was a relationship between gender and incidence 
of the disease since it was more frequent in men than 
women. It is due to the higher incidence of working or 
sleeping in open areas with less coverage of the body as 
well as more exposure to the infected sandflies compared 
with the women (13, 14). Some studies have hypothesized 
that the gender difference observed in some parasitic 
diseases can be attributed to hormonal effects. Howev-
er, controversy still exists regarding the role of sex hor-
mones in the cellular immune response (15, 16). Although 
it is believed that sex hormones may influence the estab-
lishment and the course of parasitic diseases, behavioral 

factors that are making male individuals more likely to 
be exposed to the vectors in the fields and other transmis-
sion environments are probably equally or more impor-
tant (17, 18). The most anatomical site for lesions concen-
trations was on the hands. Repartition of CL positive cases 
according to age was also in agreement with the previous 
findings (5, 19), which demonstrate that in general CL has 
more prevalence among adults aging 20 - 29 years. Other 
studies show that people younger than 20 are the highest 
CL-infected age group (20, 21) . The reason is that adults 
develop resistance to CL due to their previous exposure 
to the parasite. The age group of 20 - 29 included patients 
who spend their time mostly in farms and orchards at 
night without self-protection. Due to the hot weather 
of the study area, people prefer to sleep outside in the 
house yards and majority of children leave their faces and 
hands coverless, exposed to the bites of sandflies, There-
fore, using personal protection equipment such as insect 
repellent chisel and insecticides-impregnated bed nets in 
addition to covering the exposed body parts are recom-
mended in order to prevent the disease in people who are 
at the sandfly bites' exposure (22, 23). The prevalence of 
CL had remarkable changes in the different months and 
seasonsof the year and the highest rate was observed in 
February, which was related to the sandflies activity. Re-
sults of this study showed that most ulcers (32%) were 
observed on the hands which were similar to the results 
of other studies (24-26). In most cases hands are unpro-
tected and since sandflies are not capable of sucking the 
blood through clothes due to having short mouth appen-
dices, they mostly attack open and unprotected parts of 
the body (23, 27). Results showed that 48.8% of the cases 
only had one ulcer on their bodies, because sandflies 
complete their feeding in one bite (23, 27). The role of cul-
tural and demographical factors has been well-described 
in the prevalence of CL which is very important in the 
control of CL in this County as well as in Iran. The study 
area has an important strategic position, bordering with 
Iraq country. Concluding the present findings, CL is posed 
as a health problem in Behbahan County. Therefore, plan-
ning for the disease control and taking appropriate mea-
sures to reduce the incidence of the disease are necessary. 
Health education through the public media and individ-
ual and group training, fighting against rodents, full pro-
tection during the transmission season, environmental 
reforms plus proper disposal of garbage and sewage and 
using insecticide impregnated mosquito nets should also 
be included in the planning. Results showed that there 
were some limitations for the study including not refer-
ring all the patients to the health centers of the County 
and passive case finding. According to the results of the 
study and high incidence and prevalence of the disease 
in the region under study in addition to the symptoms 
of leishmaniasis and presence of amastigotes in Giemsa-
stained smears, it is concluded that serious public health 
monitoring should be taken into account in this area.



Kassiri H et al.

131Arch Clin Infect Dis. 2012;7(4)

Acknowledgements
Authors wish to express their sincere thanks to all staffs 

of the Health Centers of Behbahan County, Khuzistan 
Province, especially Mr. Yaser Shojaee and Mr. Kaj kolahi 
who sincerely helped the data collection. This project was 
financially supported by Chancellor for Research Affairs 
of Ahvaz Jundishapur University of Medical Sciences with 
grant number of 87S50.

Authors’ Contribution
Hamid Kassiri developed the original idea and the pro-

tocol and he also abstracted the data. Hamid Kassiri, 
Khadijeh Shemshad, Masoomeh Shemshad and Ali Kassi-
ri analyzed the data and wrote the manuscript. Samaneh 
Shojaee and Narges Sharifinia contributed to the devel-
opment of the protocol and abstracted the data.

Financial Disclosure
The authors have no financial interests related to the 

material of the manuscript.

Funding/Support
This study was supported in part by Research Affairs of 

Ahvaz Jundishapur University of Medical Sciences, Ahvaz, 
Iran.

References
1.       World Health Organization. Leishmaniasis; Available from: 

http://www.who.int/leishmaniasis/en/.
2.       Abdoli H, Hejazi SH, Akhavan AA, Zahraei-Ramazani AR, Yaghoo-

bi-Ershadi MR, Jalali-Zand AR, et al. Some ecological aspects of 
Phlebotomine Sand Flies in an endemic focus of Cutaneous leish-
maniasis in Iran . Iranian J Arthropod-Borne Dis. 2007;1(2):34–9.

3.       Motazedian MH, Mehrabani D, Oryan A, Asgari Q, Karamian M, 
Kalantari M. Life cycle of Cutaneous leishmaniasis in Larestan, 
Southern Iran. J Clinical Infec Dis. 2006;1(3):137–43.

4.       Parvizi P, Amirkhani A. Mitochondrial DNA characterization of 
Sergentomyia sintoni populations and finding mammalian 
Leishmania infections in this sandfly by using ITS-rDNA gene. 
Iranian J Vet Res. 2008;9(1):22–9.

5.       Fazaeli A, Fouladi B, Sharifi I. Emergence of Cutaneous leishman-
iasis in a border area at south-east of Iran: an epidemiological 
survey. J Vector Borne Dis. 2009;46(1):36–42.

6.       Mohammadi Azani S. Vectors and reservoirs of Cutaneous leish-
maniasis in rural city center Damghan [dissertation].Tehran: Tehran 
University of Medical Science; 2009.

7.       Asgari Nezhad H, Mirzaie M, Sharifi I, Zarean M, Norouzi M. 
The prevalence of Cutaneous leishmaniasis in school children 
in Southwestern Iran, 2009. Comparative Clinical Pathology. 
2012;21(5):1065–9.

8.       Talari SA, Talaei R, Shajari G, Vakili Z, Taghaviardakani A. Child-
hood Cutaneous leishmaniasis: report of 117 cases from Iran. Ko-
rean J Parasitol. 2006;44(4):355–60.

9.       Yaghoobi-Ershadi MR, Akhavan AA, Zahraei-Ramazani AR, Jalali-
Zand AR, Piazak N. Bionomics of Phlebotomus papatasi (Diptera: 
Psychodidae) in an endemic focus of zoonotic Cutaneous leish-

maniasis in Central Iran. J Vector Ecol. 2005;30(1):115–8.
10.       Hejazi SH, Hazavei SMM, Shirani Bidabadi L, Shademani A, Siadat 

AH, Zolfaghari-baghbaderani A, et al. Evaluation of knowledge, 
attitude and performance of the mothers of children affected by 
Cutaneous leishmaniasis. Infec Diseas Resear Treat. 2010;3:35–40.

11.       Alimoradi S, Hajjaran H, Mohebali M, Mansouri F. Molecular iden-
tification of Leishmania species isolated from human cutaneous 
leishmaniasis by RAPD-PCR, Iran. J Publ Health. 2009;38:44–50.

12.       Fazaeli A, Fouladi B, Hashemi-Shahri SM, Sharifi I. Clinical fea-
tures of Cutaneous leishmaniasis and direct PCR based identi-
fication of parasite species in a new focus in South-East of Iran. 
Iran J Pub Health. 2008;37:44–51.

13.       Moosa-Kazemi SH, Yaghoobi-Ershadir MR, Akhavan AA, Abdoli H, 
Zahraei-Ramazani AR, Jafari R, et al. Deltamethrin-impregnated 
bed nets and curtains in an anthroponotic Cutaneous leish-
maniasis control program in Northeastern Iran. Ann Saudi Med. 
2007;27(1):6–12.

14.       Arroub H, Alaoui A, Habbari K. Etude Eco-Epidemiologique de 
la Leishmaniose Cutanée dans la Région de Foum Jamâa (Azilal, 
Maroc).Rabat, Maroco: Le Premier Colloque International sur les 
Changements Climatiques et Environnement, Faculté des Sci-
ences; 2010.

15.       Bailey MS, Lockwood DN. Cutaneous leishmaniasis. Clin Derma-
tol. 2007;25(2):203–11.

16.       Khan SJ, Muneeb S. Cutaneous leishmaniasis in Pakistan. Gomal 
Medical College; 2005 [updated 2005; cited August 24, 2007]; 
Available from: http://dermatology.cdlib.org/111/reviews/leish-
maniasis3/khan.html.

17.       Rastogi V, Nirwan PS. Cutaneous leishmaniasis: An emerging in-
fection in a non-endemic area and a brief update. Indian J Med 
Microbiol. 2007;25:272–5.

18.       Stewart CC, Brieger WR. Community views on Cutaneous leish-
maniasis in Istalif, Afghanistan: implications for treatment and 
prevention. Int Q Community Health Educ. 2008;29(2):123–42.

19.       Aytekin S, Ertem M, Yagdiran O, Aytekin N. Clinico-epidemiologic 
study of Cutaneous leishmaniasis in Diyarbakir Turkey. Dermatol 
Online J. 2006;12(3):14.

20.       Khatami A, Firooz A, Gorouhi F, Dowlati Y. Treatment of acute 
Old World Cutaneous leishmaniasis: a systematic review of the 
randomized controlled trials. J Am Acad Dermatol. 2007;57(2):335 
e1–29.

21.       Sharma NL, Mahajan VK, Kanga A, Sood A, Katoch VM, Mauricio I, 
et al. Localized Cutaneous leishmaniasis due to Leishmania don-
ovani and Leishmania tropica: preliminary findings of the study 
of 161 new cases from a new endemic focus in himachal pradesh, 
India. Am J Trop Med Hyg. 2005;72(6):819–24.

22.       Kassiri H, Javadian E, Abdigoudarzi M. Natural Leishmania infec-
tion in meriones hurrianae and tatera indica (Rodentia: Criceti-
dae: Gerbillinae) in Sistan-Baluchistan Province, South–Eastern 
of Iran. Adv Stud Biolo. 2011;3(6):247–56.

23.       Killick-Kendrick R. The biology and control of Phlebotominae 
Sand Flies. Med Vet Entomol. 1999;17:279–89.

24.       Razmjou S, Hejazy H, Motazedian MH, Baghaei M, Emamy M, Ka-
lantary M. A new focus of zoonotic Cutaneous leishmaniasis in 
Shiraz, Iran. Trans R Soc Trop Med Hyg. 2009;103(7):727–30.

25.       Akhavan AA, Yaghoobi-Ershadi MR, Hasibi F, Jafari R, Abodli H, 
Arandian MH, et al. Epidemiological survey in a new focus of 
zoonotic Cutaneous leishmaniasis in Southern Iran.  Proceeding 
of 11th International congress of Parasitology (ICOPA); Glasgow, 
Scotland. 2006.

26.       Mohammadi-Azni S, Rassi Y, Abai MR, Oshaghi MA, Yaghoobi-
Ershadi MR, Mohebali M. Fauna and monthly activity of sand 
flies at zoonotic Cutaneous leishmanianisis focus in Damghan 
District, Semnan Province. Univ Med Sci J. 2009;11(2):107–13.

27.       Killick-Kendrick R. Phlebotomine vectors of the leishmaniases: a 
review. Med Vet Entomol. 1990;4(1):1–24.


