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Abstract Cutaneous leishmaniasis (CL) is the first and

most important vector-borne zoonotic disease transmitted

by sand flies in Iran. As a parasitic disease in the Old

World, it is a complex zoonosis with multiple vertebrate

hosts and arthropod vectors of pathogenic flagellate pro-

tozoan in the genus of Leishmania in different parts of its

range. Phlebotomine sand flies are proven as vectors of this

parasite which can be transmitted through the bite of an

infected female sand fly distributed in almost all parts of

Iran. This research performed on all CL patients as that

were registered into special forms by physicians and

experts during the study period 2006–2013 in the county

town of Fasa, Iran. Data were analyzed by Chi square test

using SPSS 17 statistics software. Overall, 1,908 patients

(59.18 %) lived in rural and 1,316 (40.82 %) lived in urban

areas. All ages were between 1 and C30 year. The most

frequent age group was C20 years (54.6 %). Sex ratio of

patients was almost 1:1 (1,561; 48.42 % male vs. 1,663;

51.58 % female). Most of them (66.84 %) had wet lesions

and those with dry lesions were less frequent (33.16 %).

There was a significant difference between the frequencies

of these two groups (P\ 0.05). Hand ulcers were the most

prevalent part of body (43.24 %). The highest prevalence

rate (35.14 %) of lesions occurred in autumn. The unstable

trend of this disease in different years and its relatively

high disease burden affecting all age groups in Fasa with

respect to other counties in Iran showed that it was most

likely an endemic disease in this region.
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Introduction

Leishmaniasis is a neglected tropical disease due to a wide

range of unicellular microparasites being transmitted by an

even wider range of sand fly vectors infected with Leish-

mania (Kinetoplastida: Trypanosomatidae) species. As a

zoonosis with a wide variety of mammalian reservoir hosts

including rodents, it occurs in at least three major cutane-

ous, mucocutaneous, and visceral forms (Sacks 2001;

Desjeux 2004).

Leishmaniasis is a cosmopolitan vector-borne disease

affecting about 88 countries. It occurs in regions with warm

temperate through subtropical to tropical climate (Ashford

et al. 1992; Desjeux 1996). It is still one of the most

problematic diseases in the world, affecting largely the

poorest of the poor, mainly in developing countries of the

Middle East (Molyneux 2004). About 2 million new cases

are annually reported worldwide (World Health Organi-

zation 2010).

Cutaneous Leishmaniasis (CL), after malaria, is the

foremost important protozoan disease transmitted by sand

flies in Iran (Moemenbellah-Fard et al. 2012). It occurs in
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two urban and rural forms with subtle disparity. The latter

is a self-healing wet zoonotic CL (ZCL) caused by Leish-

mania (L.) major and chiefly transmitted by the sand fly

Phlebotomus (Phlebotomus) papatasi from a rodent reser-

voir host to man (Azizi et al. 2012a, b, c). The urban dry

form or anthroponotic CL (ACL) due to Leishmania (L.)

tropica is mostly transmitted by the sand fly Phlebotomus

(Paraphlebotomus) sergenti from an infected man (or a

canine reservoir host) to a naive person.

Clinical manifestations of CL include a primary lesion

at the site of insect bite which develops into a shallow ulcer

with elevated edges. These lesions are usually discerned on

nude areas of face and extremities. They may be accom-

panied with satellite lesions and local adenopathy. Self-

healing of lesions may last several weeks to years and leads

to flat atrophic scar.

Over 22,000 annual cases of CL are usually reported

from the various parts of Iran where it should be noted that

this is grossly underestimated (Yaghoobi-Ershadi et al.

2001). About 80 % of these cases are due to L. major par-

asites. More than half of the Iranian provinces have endemic

foci of ACL and/or ZCL disease. The prevalence of CL in

the endemic provinces of Khorasan, Fars, Isfahan, Yazd,

Khuzestan and Kerman is high (Motazedian et al. 2002;

Razmjou et al. 2009; Davami et al. 2010) and as such Ilam,

Bushehr and Semnan have had high frequencies of cases in

recent years. The incidence rate of cutaneous leishmaniasis

has changed from 0.002 to 1.337 during the first decade of

this century (Karimi et al. 2014). Northwest region of Iran,

in contrast, has the lowest incidence of CL in the country.

CL prevalence is rising and new foci of disease trans-

mission continue to emerge in Iran. To plan for disease

control, comprehensive information about the effective

factors in the disease epidemiology should be available,

because this information will benefit and help in control

programs. This study was thus conducted to investigate the

epidemiological aspects of cutaneous leishmaniasis in Fasa

county, Fars province, south of Iran.

Materials and methods

Study area

The present study was performed between April 2006 and

April 2013 in healthcare centers of county town of Fasa with

53�400E; 28�580N coordinates and being 1,370 m above sea

level. It is located in southeast of Fars province, south of Iran

(Fig. 1). It has about 315,329 inhabitants living in an area of

4,188 km2. Fasa is a county town which lies 145 km to the

southeast of Shiraz, the capital city of Fars province. The

climate in this semiarid area coveredmostly (93 %) by shrub

lands is hot and humid with minimum and maximum

temperatures of about 15 and 46 �C, respectively (average

30.3 �C). The relative humidity typically ranges from 11 %

(dry) to 89 % (humid) over the course of the year. Wind

speed varies from zero to 7 m/s annually.Most native people

are engaged in agricultural activities.

Sampling and patients

This research was a descriptive cross-sectional study con-

ducted over an eight-year study period in Fasa during which

case definition remained constant. All the cases were iden-

tified as cutaneous lesishmaniases with wet or dry lesions.

Both clinical and parasitological confirmations (lesion

smear) were used to identify a case. All patients voluntarily

consented to be examined for the cause of lesions. Prior to

admission, an informed consent was obtained from each

patient (aged[16 years) or the parents/guardians of each

child examined. Sample size included all parasitological

confirmed cases. All data were recorded in a few specific

standardized forms. Patients’ information were collected by

experienced staff which included such parameters as age,

sex, job, place of residence, number, type, state and site of

lesions, and season of disease transmission. The information

was analyzed by Chi square test using SPSS 17.

Results

In this survey, a total of 3,224 individuals were diagnosed

with both laboratory and clinical methods as cutaneous

leishmaniasis patients. The sex ratio of patients was almost

1:1 (48.42 % males vs. 51.58 % females). Of these, 1,908

patients (59.18 %) lived in rural and 1316 (40.82 %) lived

in urban areas (Table 1). All ages were grouped between 1

and C30 years. All age groups were, however, infected to

Fig. 1 Map of Iran showing the location of study site in Fasa county,

south Iran
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varying degrees throughout each year. The abundance

distribution of patients in their first three decades of life

indicated that they were almost uniformly subjected to CL

disease; each age-decade group had about the same quintile

(i.e. &20 %) of patients. In contrast, some 1,134 (35 %)

patients were in the age group of C30 years. There was a

significant difference between the incidence of the disease

in different age groups (P = 0.001). Most (62.5 %) of the

patients were identified in the second half of the Iranian

calendar year. The seasonal distribution of lesions indi-

cated that patients were mostly referred to the local clinics

during the colder months of the year (October–March).

Approximately, two-third of patients were diagnosed to

have wet lesions characteristic of ZCL disease. There was a

significant difference between the type of lesion and the

incidence of disease (P = 0.041). No correlation was

found between lesion type and sex or age (P[ 0.05), but

cases with wet lesions appeared to have multiple ulcers on

their hands, feet or face. Most patients with wet lesions

came from rural or suburban areas, while those with dry

lesions mostly came from urban areas. A significant dif-

ference was also found between the frequencies of patients

with wet type of CL lesion compared to those with dry type

(P = 0.025). Most of these patients had only one (40 %),

two (33.7 %), or three (22.9 %) lesions on their hands

(43 %) compared with other categories of disease cases.

There was no clear delineation between patients in dif-

ferent occupational groups. Most (46.34 %) of them had

miscellaneous occupations like driving, military activities,

business etc. A clear majority (97.77 %) of disease cases

had new active lesions, while only a negligible number

(2.23 %) of cases showed scars after at least one year had

elapsed from their initial inoculation with parasites by the

sand fly vectors. On the other hand, the latter cases had

already been treated. It was found that 36.23 % of patients

had a history of travel to known endemic areas of leish-

maniases. Some (7.26 %) of the infected cases had this

disease within their family members. This infection

showed an overall descending trend in the number of dis-

ease cases over the 8 year study period (Fig. 2). A clear

majority (55.8 %) of patients were found in the first couple

of years (2006-2007) of the study period.

Discussion

There was an overall reduction in the number of CL disease

cases over an 8 year study period in the county town of

Fasa, Fars province, southern Iran. It is, moreover, clear

from the current study that about two-third of patients were

Table 1 Frequency distribution of CL cases based on different

clinical and demographic variables from 2006 to 2013 in Fasa, south

of Iran

Character Category Number (%)

Sex Male 1,561 (48.42)

Female 1,663 (51.58)

Location Urban 1,316 (40.82)

Rural 1,908 (59.18)

Age group 1–9 809 (25.09)

10–19 655 (20.32)

20–30 626 (19.42)

C30 1,134 (35.17)

Season Autumn 1,133 (35.14)

Winter 882 (27.36)

Spring 707 (21.93)

Summer 502 (15.57)

Type of lesion Dry 1,069 (33.16)

Wet 2,155 (66.84)

Place of lesion Hand 1,394 (43.24)

Foot 659 (20.44)

Face 420 (13.03)

Hand/foot 252 (7.82)

Hand/face 224 (6.95)

Foot/face 73 (2.26)

Others 202 (6.26)

Number of lesion 1 1,290 (40.01)

2 1,086 (33.68)

3 739 (22.92)

4 63 (1.95)

C4 46 (1.43)

State of lesion Active 3,152 (97.77 %)

Scar 72 (2.23 %)

Job Housekeeper 693 (21.49)

Worker 398 (12.34)

Student 363 (11.26)

Farmer 173 (5.37)

Employee 103 (3.19)

Others 1,494 (46.34)
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Fig. 2 Frequency distribution trend of cutaneous leishmaniasis by

year in Fasa County
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identified to have wet lesions characteristic of ZCL disease.

This finding was recently corroborated by a molecular

report confirming the predominant distribution of L. major

parasites in patients from this area (Sharafi et al. 2013). It is

likely that the same strain of parasite was also isolated by

molecular means from vector sand flies, P. (P.) papatasi

(Parvin-Jahromi 2012), and possible rodent reservoir host,

Tatera indica (Mehrabani et al. 2011). It remains, however,

to be confirmed whether all these sympatric parasites were

from the same or different genetic clusters infecting

rodents, sand flies, and man (since no sequence analyses

were done); a well-guarded statement could be that ZCL

disease is prevalent in this area. Three different genetic

clusters of L. major are known to occur in geographically

distinct parts of Iran (Tashakori et al. 2011). The diverse

pathogenic landscape of Iran seems to influence not only

the distribution of reservoirs and vectors but also that of

parasites with a low diversity of different genetic lineages

(Parvizi et al. 2013).

In south and southeastern parts of Iran, where malaria is

endemic (Moemenbellah-Fard et al. 2012), many vector

control activities such as indoor residual spraying also lead

to a reduction in transmission of ZCL disease cases. One

key feature of the epidemiology of ZCL is the fact that it

leads to lifelong protective immunity. In endemic areas,

most native people get infected and become immune early

in life; so any intervention to reduce transmission would

ultimately result in a build-up of young non-immune

individuals being susceptible to infection later in life. Any

reduction of transmission would thus prepare the ground

for an increase in ZCL disease burden and ages. Vector

control is therefore not a reasonable option for the reduc-

tion of L. major parasites (Ashford 1999).

At least one-third of CL patients in this study suffered

from dry ACL lesions emanating from L. tropica parasites.

Most of these came from densely populated downhill urban

and suburban areas where many risk factors such as brick

wall type of housing alongside the presence of infected

vectors, P. sergenti, contributed to the maintenance of a

threshold community of human reservoir cases (Reithinger

et al. 2010). There was thus a significant relationship

between places of residence and incidence of disease. The

asymptomatic patients from urban areas were exposed to

the natural colonies of sand flies. Furthermore, upon travel

to endemic areas, one could be exposed to sand fly bite as a

result of which incidence of disease may upsurge (Desjeux

2001; Magill 2005). This finding has also been stated in

previous reports (Nazari et al. 2012).

The results of this research confirmed that the incidence

rate of disease in adult group (C20) was the highest

prevalence in CL (54.6 %) and incidence in children was

lower than other age groups. This was in accordance with

other previously-reported studies (Kassiri et al. 2012;

Nazari et al. 2012). According to the present study, hand

ulcers were the highest prevalent part of body (43.24 %).

Since sand flies cannot bite human body through clothing

due to their vestigial mouthparts, they are attracted to

uncovered human skin such as hands and face where they

can suck blood through relatively soft and delicate dermal

areas. In endemic regions, this nuisance of sand fly bites

could be exacerbated and/or misdiagnosed with those from

other concomitant infectious vectors (Moemenbellah-Fard

et al. 2014).

Finally personal protection is necessary to protect peo-

ple against CL disease. Using diffusible repellents, case

finding and treatment, vector control, animal reservoir

control, insecticides impregnated bed nets, translocation of

animal shelters and domestic animals to outdoors of human

spaces and environmental modification can be effective for

those in rural areas or individuals who work under field

conditions (Maroli et al. 2013; Nateghi Rostami et al.

2013). Therefore this strategic approach in the fight against

leishmaniasis should be considered in public health and

educational programs for people. Media can raise the level

of awareness of people on control of leishmaniasis too

(Sarkari et al. 2014). In perspective, transmission modeling

needs to be undertaken in such infectious disease systems

to appreciate and elucidate better the dynamics of involved

parameters (Parvizi et al. 2013).
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