Parasite Epidemiology and Control 3 (2019) e00099

Contents lists available at ScienceDirect PARASITE
EPIDEMIOLOGY
ANDCONTROL

Parasite Epidemiology and Control

@LOE

journal homepage: www.elsevier.com/locate/parepi

The epidemiology of cutaneous leishmaniasis in Golestan
Province, Iran: A cross-sectional study of 8-years

Oghlniaz Jorjani®, Kamal Mirkarimi b Abdurrahman Charkazi €, Yousef Dadban Shahamat ¢,
Zahra Mehrbakhsh ¢, Ali Bagheri

2 Laboratory Science Research Center, Department of Medical Laboratory Science, Faculty of Paramedicine, Golestan University of Medical Sciences, Gorgan, Iran

" Health Management and Social Development Research Center, Department of Public Health, School of Health, Golestan University of Medical Sciences, Gorgan, Iran
¢ Environmental Health Research Center, Department of Public Health, School of Health, Golestan University of Medical Sciences, Gorgan, Iran

4 Environmental Health Research Center, Department of Environmental Health Engineering, School of Health, Golestan University of Medical Sciences, Gorgan, Iran

¢ Department of Biostatistics, Faculty of Health, Golestan University of Medical Sciences, Gorgan, Iran

f Communicable Disease Control of Health Center, Golestan University of Medical Sciences, Gorgan, Iran

ARTICLE INFO ABSTRACT

Article history: Background: Leishmaniasis occurs with an incidence of 0.5-1.5 million new cases annually, and

Received 29 October 2018 is also endemic in 88 countries across the world.
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Accepted 23 February 2019 Aim: Presently, we aimed to investigate the status of Cutaneous Leishmaniasis (CL) in Golestan
Province in North of Iran.

Methods: A retrospective survey was conducted on existed data of 6873 patients with CL who

Keywords: attended to Health Centers in Golestan Province during 2010 to 2017 years. Data were col-
Cutaneous lected using patient sheets and online registry form of CL. Descriptive statistical methods
Incidence such as mean and standard deviation, and Chi-square test were employed to report and ana-
Leishmaniasis lyze results. p-Value <0.05 was considered significant.

Registries

Results: CL cases were more common in men 3885 (56.7%) than women 2965 (43.3%) (p =
0.001). The most and least cases was reported in 2017 and 2104 as 18 and 3 CL cases, accord-
ingly. CL was mainly happen in the November (3816 cases), December (2832 cases) months.
Presently, CL gradually increases in the last three years from 2014 to 2017 years.
Conclusion: Decrease of exposurement, improve the nutrition and child's immunity can be
more beneficial.
© 2019 The Authors. Published by Elsevier Ltd on behalf of World Federation of Parasitologists.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Background

Leishmaniasis presents a major public health problem that includes some of diseases caused by the protozoan parasites of the
genus Leishmania (Karami et al., 2013) which is distinguish by long-term nodulo-ulcerative lesions healing spontaneously with
continual scarring (Giirel et al., 2012). Leishmaniasis as a zoonotic and anthroponotic disease transmitted through the bite of
the female Phlebotomus and Lutzomyia in the Old and New World, accordingly (Hailu et al., 2016). Rodents are animal reservoir
hosts of the disease including Rhombomys opimus, Meriones libycus and M. nesokiain Iran (Karami et al.,, 2013). Leishmaniasis
comprises three clinical forms including cutaneous, visceral, and mucocutaneous with the highest prevalence of cutaneous leish-
maniasis in the Middle East (Blum and Hatz, 2009).
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In general, over 350 million persons are at risk globally and 0.7-1.3 million new cases occur annually (Showler and Boggild,
2015). According to World Health Organization (WHO) reports, an incidence of 2 million new cases is annually occurred (com-
prising 0.5 million of visceral leishmaniasis (VL) and 1.5 million of cutaneous leishmaniasis (CL). Given the numerous studies,
the prevalence of leishmaniasis in Iran ranges from1.8 to 37.9% (Razmjou et al., 2009). Also 70% of CL cases occur in Iran,
Algeria, Afghanistan, Colombia, Brazil, Sudan, Syria, Ethiopia, Nicaragua and Peru (Organization WH, 2010).

This disease is considered among the nine infectious diseases that impose remarkable health complications regarding medical
burden, however it is ignored by the tropical countries (Hotez et al., 2004). Recently, CL has appeared as a considerable reason of
morbidity in war-torn countries such as Iran and Afghanistan (Alavinia et al., 2009).

According to animal reservoir host, there are four region of disease in Iran country: The first one has been located in northeast
and central of Iran (Golestan Province is located), a region with Rhombomys opimus and Phlebotomus papatasi as reservoir and
vector of the disease. Other regions are west and southwest, Baluchistan Province in the southeast, and central and southern
Iran. Golestan Province is well-known foci of ZCL in Iran country (Sofizadeh et al., 2016).

Incidence of leishmaniasis vary depending upon the different factors such as hosts, vectors, parasites environment, and more
importantly the interaction among the aforementioned factors; therefore, national efforts have failed to eradicate leishmaniasis in
Iran(Karami et al., 2013). Following the unsuccessful provincial and national efforts to control leishmaniasis in Iran, the cutaneous
leishmaniasis control program has sought to explain the epidemiological features of the disease across the world (Khamesipour
et al., 2006; Kishore et al., 2006; Minodier and Parola, 2007).

2. Objective

Thus, the present study was aimed at investigating the status of cutaneous leishmaniasis in Golestan Province, Iran.
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Fig. 1. The sketch map of CL in Golestan Province in 2017 year (the last statistic).
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3. Methods
3.1. Study design and procedure

A retrospective survey of routinely collected data from the Health System of Golestan Province (North of Iran) was run during
2010 to 2017 years. All new cases of CL report by different cities of Golestan Provinces and register in the Iranian Health System
in an online form. In detail, these forms are completed to assess the extent of the problem and at risk populations, promoting and
concentrating control activities, and providing disease information to authorities. Fig. 1 indicates the hierarchy of the CL reporting
process.

3.2. Data instrument

To collect data, two forms were used. CL form was run to extracts data existed online in the Provincial Health System. Also, a
patient sheet was used to gather demographic information such as age, gender, job, and residence (city and village).

3.3. Data collection

Data of the study was collected as follows: 1) active diagnosis by a physician, or 2) attending of patients to Rural and Urban
Health Centers that supervised by the District Health Center in Golestan Province. Laboratory diagnosis was employed for all pa-
tients based on direct observation of Leishmania parasites by sampling skin lesions, preparing and coloring with Giemsa, and ob-
serving the form of Amastigote parasite. In total, 6873 samples were provided.

3.4. Data analysis

To analyze, descriptive statistics were employed to report the mean and standard deviation of variables. Chi-square test was
run to investigate the qualitative variables. A flow chart was also used to present the Health System Structure in Iran.

4. Results

CL cases were more common in men 3885 (56.7%) than women 2965 (43.3%), more specifically in 2014 year as 60.8% com-
pared to 39.2% that showed a significant statistical relationship (p = 0.001). Moreover, most of subjects were lived in the rural
area 5605 (81.5%) compared to urban area 1228 (17.9%). In final, job analysis revealed the highest and lowest frequency of CL
cases in the groups of children <7 years 2181 (32.8%) and rancher and farmer 26 (0.4%), respectively (Table 1).

In total, the most cases of CL were seen in the age group of 0-9 year in 2011 (649 cases) and 2017 (463 cases). Also, in the age
group of 70<, the most and least cases were reported in 2017 and 2104 as 18 and 3 CL cases, accordingly. Also, a remarkable as-
sociation was found between CL in different years and age groups (p = 0.001) (Table 2).

Regarding month of the incidence, November (3816 cases), December (2832 cases) and October (2459 cases) were ranked as
first, second and third month with the highest incidence (Table 3).

Graph 1 reported the months of CL status, such that increased from July, peaked in November and then decreased in March.

As presented by Fig. 1, Golestan Province is located in North of Iran. The last annual frequency of CL was revealed in Fig. 1
according to district of the Province in 2017 year. Districts with high prevalence that located in north and northeastern of the
province are named Gonbad-e-Kaboos and MaravahTapeh.

Table 1
Status of demographic characteristics of patients with CL during 2010 to 2017 years.
Variables 2010 2011 2012 2013 2014 2015 2016 2017 Total p-Value
Gender Female 398(45.7) 716(40.5) 279(40.6) 289(42.9) 141(39.2) 317(46.8) 339(40.8) 486(49.2) 2965(43.3) 0.001*
Male 472(54.3) 1050(59.5) 408(59.4) 384(57.1) 219(60.8) 360(53.2) 491(59.2) 501(50.8) 3885(56.7)
Residence Urban 128(14.7) 294(164) 134(19.5) 137(20.4) 67(18.6) 127(18.8) 167(20.1) 174 (17.6) 1228(17.9) 0.001*
Rural 742(85.3) 1498(83.6) 553(80.5) 536(79.6) 293(81.4) 544(80.4) 649 (78.2) 790 (80) 5605 (81.5)
Other place - - - - - 6(0.9) 14(17)  23(2.3) 43(0.6)
Job Rancher 0(0) 13(194) 11(16.4) 4(6) 1(1.5)  12(179) 15(224) 11(164) 67 (100)  0.001*
Farmer 2(09)  86(39.8) 34(157) 16(74)  3(14)  23(106)  28(13)  24(11.1) 216 (100)
Rancher and farmer  0(0.0) 6(23.1) 1(38)  5(19.2)  0(0.0)  4(154)  5(19.2)  5(192)  26(100)
Fixed income 45(82) 152(27.7)  82(15)  50(9.1)  18(33)  55(10)  72(13.1)  74(13.5) 548 (100)
Driver 8(55)  33(228)  11(76) 26(17.9) 10(69) 20(13.8)  16(11)  21(145) 145 (100)
Military 27(57)  191(402) 51(10.7) 29(6.1)  60(12.6) 24(5.1)  54(114)  39(82) 475 (100)
Employee 1(1.4) 11(15.9) 9(13) 9(13) 7(10.1)  8(11.6)  13(188) 11(159) 69 (100)
Housekeeper 141(11.3) 304(244) 132(10.6) 135(10.8) 51(4.1) 147(11.8) 163(13.1) 173(13.9) 1246 (100)
Unemployed 4(5.8) 9(13) 11(159)  9(13) 1(14)  15(21.7)  8(116)  12(174) 69 (100)
Student 167(13.6) 346(28.3) 121(9.9) 95(7.8)  63(5.1) 113(92) 155(12.7) 164(13.4) 1224 (100)

)
Children < 7 years ~ 272(12.5)  546(25)  161(7.4) 211(9.7) 125(5.7) 222(102) 247(113) 397(18.2) 2181 (100)
Other 91(243)  34(9.1) 50(133) 47(125)  9(24)  34(9.1)  54(144) 56(149) 375 (100)
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Table 2
Frequency of CL cases in Golestan Province based on the age groups during 2010 to 2017 years.
Age groups (year) Year Total (%) p-Value
2010 (%) 2011 (%) 2012 (%) 2013 (%) 2014 (%) 2015 (%) 2016 (%) 2017 (%)
0-9 323(37.1) 649 (36.6) 210(30.6) 256 (38) 156 (43.3) 258(38.1) 291(35.1) 463 (46.9) 2606 (38)
10-19 199 (229) 384(21.7) 120(17.5) 84(125) 62(17.2) 110(16.2) 135(163) 126(12.8) 1220(17.8)
20-29 176 (20.2) 388(21.9) 161(234) 122(18.1) 72 (20) 129(19.1) 164(19.8) 144(146) 1356 (19.8)
30-39 79 (9.1) 153 (8.6) 77 (11.2) 82(12.2) 1(8.6) 61(9) 110 (13.3) 100(10.1) 693 (10.1)
40-49 49 (5.6) 97 (5.5) 58 (8.4) 62 (9.2) 19 (5.3) 54 (8) 7 (6.9) 70 (7.1) 466 (6.8) 0.001°
50-59 21(2.4) 61 (34) 41 (6) 43 (6.4) 15 (4.2) 30 (44) 45 (5.4) 44 (4.5) 300 (44)
60-69 19(2.2) 29 (1.6) 16 (2.3) 4(2.1) 2(0.6) 26 (3.8) 21(2.5) 22(2.2) 149 (2.2)
70< 4(0.5) 12 (0.7) 4(0.6) 0(1.5) 3(08) 9(1.3) 7(0.8) 18 (1.8) 67 (1)
Total 870 (100) 1773 (100) 687 (100) 673 (100) 360 (100) 677 (100) 830(100) 987 (100) 6857 (100)

2 Chi-square test.

5. Discussion

Prior to discuss, it has been well-documented that Golestan Province is an endemic area of rural CL in Iran, with Leishmania
major as dominant parasite species in the infected areas (Hezari et al., 2016).

The mean age of subjects was 19.53 + 1.72 year. At present study, most of cases (38%) were found in the age group of
0-9 years. In a study conducted by Hamzavi and Khademi, the most cases (24.7%) were seen in the age group of 20-29 years
(Hamzavi and Khademi, 2015). In Delgado et al. survey, the mean age of cases was 35 years that is different with the current
study (Delgado et al,, 2008). The possible explanation for these differences might be likely associated with high incidence of CL
in the Golestan Province. As an endemic disease in the Province, it is hypothesized that immaturity of the immune system, mal-
nutrition of children, and abundant reservoirs and vectors are all factors that may impress the increased prevalence among young
children (Karami et al,, 2013; Zijlstra, 2016). Of course in a study conducted by Alavinia et al. (2009) in Northern Khorasan Prov-
ince of Iran (Alavinia et al., 2009), the mean age of CL cases was 23.2 years that is partly similar to our subjects. This similarity can
be due to the geographic proximity and being endemic of the disease in both Provinces.

In the current study, 43.3% of patients were female that is in relevance with Alavinia et al. (2009) study (42.9%) that they were
investigated an endemic Province, as well. Other studies also reported remarkable statistical difference between gender and inci-
dence of CL (Karami et al., 2013; Rafati et al., 2004; Aissi et al., 2015; Naeem et al., 2014; Lucero et al., 2015). Gender differences
can be justified by the fact that male comprising the most of seasonal immigrants as worker, wearing less clothes than women,
working in open environments and having probably more exposure to sandflies, especially in the rural society. Since, most of CL
cases lived in the rural area worked usually as farmer that expose them to risk of sand flies bite, the aforementioned results are
not surprising.

In terms of residence, most of CL cases were observed in the rural area. Alavinia et al. study conducted in a Province close to
our Province yielded the same result (Alavinia et al., 2009). Soofizadeh et al. also argued that the highest incidence of CL cases
existed in the rural district of Korand in Gonbad-e-Kavoos (Sofizadeh et al., 2016). CL remains yet a great public health problem
in many rural areas of Iran due to increase the number of rodents as the most prominent reservoir hosts of this form of Leishman-
iasis (Badirzadeh et al.,, 2013; Mohebali et al., 2007). Additionally, rural CL has increased in the last decade in the Golestan Prov-
ince because of development of colony of gerbils, construction of residential houses in the vicinity of them, increasing population,
increasing carriers, entering unprotected individuals into contaminated areas, and in brief, disposal of unhealthy waste (Sofizadeh
et al,, 2016).

Table 3
Frequency of CL cases in Golestan Province according to months of the year during 2010 to 2017 years.
Months Years p-Value
2010 2011 2012 2013 2014 2015 2016 2017
January 116(13.3) 226(12.6) 57(8.3) 53(7.9) 1(0.3) 116(17.1) 9(8.3) 113(11.4) 0.001*
February 28(3.2) 69(3.9) 18(2.6) 23(3.4) 0(0.0) 39(5.8) 9(3.5) 33(3.3)
March 13(1.5) 10(0.6) 5(0.7) 8(1.2) 0(0.0) 12(1.8) 11(13) 7(0.7)
April 8(0.9) 11(0.6) 11(1.6) 16(2.4) 7(1.9) 3(0.4) 4(0.5) 6(0.6)
May 14(1.6) 8(0.4) 10(1.5) 12(1.8) 4(1.1) 3(0.4) 7(0.8) 1(0.1)
June 3(0.3) 5(0.3) 13(1.9) 9(1.3) 1(03) 5(0.7) 10(1.20 3(0.3)
July 7(0.8) 4(0.2) 6(0.9) 12(1.8) 5(1.4) 12(1.8) 6(0.7) 2(0.2)
August 12(14) 4(0.2) 44(6.4) 24(3.6) 9(2.5) 29(4.3) 38(4.6) 8(0.8)
September 40(4.6) 57(3.2) 104(15.1) 68(10.1) 24(6.7) 56(8.3) 99(11.9) 31(3.1)
October 174(20.0) 390(21.8) 167(24.3) 111(16.5) 72(20.0 81(12.0) 154(18.6) 161(16.3)
November 252(29.0) 530(29.6) 137(19.9) 190(28.2) 215(59.7) 162(23.9) 237(28.6) 370(37.5)
December 203(23.3) 478(26.7) 115(16.7) 147(21.8) 22(6.1) 159(23.5) 166(20.0) 252(25.5)
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Graph 1. The frequency of CL in Golestan Province based on months during 2010-2017 years.

The incidence of the disease has augmented in the last three years from 2014 to 2017 years. A slightly increasing in recent
years was observed in Hamzavi and Khademi study that is associated with our findings (Hamzavi and Khademi, 2015). This
might be resulted by the climate changes in the country due to gradual warming of the planet which is lucrative to the growth
of sand flies. Although, more attention to CL as a public health problem by the Health System may be another reason of increase
in the incidence rate and prevalence.

Significantly, majority CL cases were happen in the autumn and in the months of November and December. Soofizadeh et al.
survey implemented in Golestan Province indicated also similar results such that the greatest number of CL cases was seen in the
months of October and November (Sofizadeh et al., 2016). Studies reported that some condition are required to reproduce sandfly
including degree of 23-28 °C and moisture of 70-100% that are commonly happen in the last months of the summer and early
autumn. Since, the incubation period varies from 1 to 2 months (Shirzadi et al., 2015); then, it is expected to be occurred in
the autumn season in the Golestan Province.

CL cases mainly occurred in the north and northeastern of the province including Gonbad-e-Kavous and Maraveh Tapeh dis-
trict where vary mainly with other districts of the province in terms of climate and topology. Similarly, Soofizadeh et al. found the
same results in a study that conducted in the Golestan Province (Sofizadeh et al,, 2016). It seems that high number of CL cases in
the two aforementioned districts might be due to the plenty of wild rodents as the reservoir of disease and vicinity of their col-
onies to people residence.

6. Conclusion

Presently, findings revealed that CL cases were usually happen in children aged <9 years and autumn. Therefore, decrease of
exposurement, improve the nutrition and their immunity appeared to be likely useful.

Limitation of the study
Two approaches of active and passive case-finding for diagnosing CL have been implementing in the country. Although, cases

were mostly ZCL that lived in the rural area with active case-finding screening; however, data of some patients who lived in the
urban area might be missed due to treatment in the private physician's clinics.
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