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Cutaneous leishmaniasis is a vector borne infection caused by flagellated parasitic protozoans of the 
genus Leishmania and is still endemic in tropic and sub-tropics areas. The aim of the current study was 
to find out prevalence of cutaneous leishmaniasis during the recent outbreak (2018-19) in district 
Shangla. Total samples (n=236) were collected from two medical care centers DHQ hospital Alpuri and 
Tehsil hospital Besham. The infection was higher in female patients (59.3%; n=140) as compared to 
male patients (40.7%; n=96). Age wise prevalence was highest in age group 1–25 years 
(n=160). Highest number of patients were from low rainy areas (n=127) as compared to middle rainy 
areas (n=82) and more rainy areas (n=28). In the upper body parts lesions were mostly found on face 
(34.4%: n=33) and in lower body parts legs (29.3%; n= 41) were affected more. The disease duration 
was observed less in female (one month) than male (two months) patients. The travel history of male 
patients was (n = 96) while female was (n = 140). Our findings described leishmaniasis expulsion in the 
lower localities of the Shangla district. In addition, robust awareness campaigns are required to avoid 
these outbreaks in a timely fashion.  
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INTRODUCTION 

Leshmeniasis is a vector-borne parasitic 
disease caused by a facultative intracellular, 
flagellated, protozoan (Khan S et al. 2019)., 

Cutaneous leishmaniasis (CL) is the ninth most 
common infectious disease worldwide and 
comprised of different types i.e.  L. tropica, L. 
infantum, L. aethiopica, L. Mexicana, L. 
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amazonensis, or L. braziliensis (Ashford RW et al. 
2000).   In Pakistan, the cutaneous type of 
sickness is mostly caused by L. tropica and L. 
major.The infused parasites division occurs in the 
phagolysosomes of macrophages as Amastigotes 
(Azizi K et al. 2006 and Faulde M, et al. 
2009).Most of the researcher has reported that 
female sand-flies of the genus Phlebotomus 
transmit promastigotes of Leishmania to humans 
(Clem A. et al. 2010). The sand fly takes blood 
from host skin as their food meal and then saliva 
containing promastigotes is injected into host  

(Vélez ID, et al. 2009). Upon phagocytosis by host 
cell, the promastigotes are developed into 
amastigotes. In March 2020, the World Health 
Organization (WHO) announced, that around600 
000 to 1 million new cases of CL occur worldwide 
annually and in 2018, most of new cases (85%) 
occurred in 10 countries in which Pakistan was 
also included (WHO 2010). CL is declared a 
genuine medical problem in Latin America (Amato  
et al. 2007). Many outbreaks of CL have been 
reported in different countries i.e. Brazil, India 
Peru, Saudi Arabia, Iran Middle East Iraq and 
Syria (Alavinia et al. 2009, AlSamarai et al,2009 
and Desjeux et al. 2007)  

Cutaneous leishmaniasis can easily be 
diagnosed by direct observation of parasite in 

impression smears, skin biopsies stained with 
giemsa stain (Sundar et al. 2001). According to 
World Health Organization (WHO), nearby 1.2 
billion individuals globally suffer from CL, and 
about 5-20 lac new cases are recognized annually 

(Bhutto et al. 2009). Leishmaniasis is currently 
endemic in 88 countries in 5 continents with a 
total of 350 million populations at risk. Single or all 
forms of leishmaniasis have been identified in the 
mentioned countries (Hussain et al. 2017). CL is 
also endemic in Pakistan and greatly influencing 
districts of Sindh like Jacobabad, Larkana, and 
Dadu (Bhutto et al. 2009).CL is also endemic in 
many regions of Khyber Pakhtunkhwa province 

and 
Because of unavailability of therapy and financial 
constraints it is very difficult for many Pakistani to 
treat CL (Mumtaz S et al. 2016). 

This study has focused to predict the 
prevalence of CL in population of district Shangla 
of Khyber Pakhtunkhwa province, Pakistan. The 
data were collected from amastigote positive CL 
patients in order to examine the severity and CL 
lesions locations. In addition, gender and age-
wise risk factors were studied. 
  
 

 
Figure 1: Symptoms of Leshmeniasis. 
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MATERIALS AND METHODS 

2.1 Study site, sample collection clinical 
examinations 

This study was carried out in Shangla district 
of Khyber Pakhtunkhwa province, Pakistan in the 
year 2018.  A total of 236 patients visited to 
hospitals for treatment of CL were studied gender 
wise, age-wise, area-wise, and month-wise. 
Based on giemsa staining examination and 
clinical finding, diagnosis of all the cases was 
performed. 

2.2 Slide Staining 
First, smear was sterilized with 100% ethanol 

reagents. And sample was obtained by sterile 
blood lancet. And one by one the acquired 
exudation was put on the examination slides. Both 
ends were smeared carefully, one end lifted thick 
and other thin. Then left in the air to become dry 
and fixed for 2-3 minutes in the solution of 100% 
methanol. 

2.3 Giemsa (Sorenson) buffer 
To prepare the Giemsa (Sorenson) buffer 

0.67 M (100X), the mixture of (9.24 g of Na2HPO4 
and 6.38 g of NaH2PO4) was dissolved in 1000 
ml of the deionized water, then put to autoclave. 

2.4 Working Giemsa buffer preparation 
To prepare the Working Giemsa buffer (0.006 

M; pH,7.2), 10 ml of the stock Giemsa buffer 
diluted in 990 ml of the deionized water. 

2.5 Stock Giemsa stain preparation 
To prepare the stock Giemsa stain 3g of 

Giemsa stain powder,140 ml of glycerol, 270 ml 
absolute methanol, and 30 ml of the 3.5 mm glass 
beads, was mixed in a 500 ml black bottle and 
tightly sealed.  

2.6 Working Giemsa stain preparation 
To prepare the working Giemsa stain 40ml 

from working solution with 1ml stock solution was 
mixed with 20ul (5% triton-x-100) solution. And 
2.5% working Giemsa stain was prepared.    

2.7. Smear specimen staining 
First, the prepare slides were fixed in the 

working stain for 50-60 minutes. Then placed for 
drying in the air after removal. Then given an 
immerse in the buffer, after the fixed time was 
removed and again kept for drying in the air. 

2.8 Slide examination 
The stained slides one by one were studied 

via oil immersion objective (10 x 100 
magnification). the whole progression was 
performed to observe the intra-macrophagic 
amastigotes Leishmania species. 

 
Figure 2: Map of District Shangla. 
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          Figure 3:  Amastigotes Form of Leishmania Spp by Giemsa Stain. 

  
 
RESULTS  

3.1 Gender wise and age-wise distribution 
In total infected subject male frequency was 

96 (40.7%) with mean-age 20.5 year and the 
Standard deviation was 15.8. Likewise, the female 
gender was 140 (59.3%), with mean-age was 
22.06 years and the standard deviation was 15.7. 
And the probability value among them was p= 
0.45.  

3.2 Age wise distribution among groups 
From 1-25 years of age, the predicted 

frequency was 160 with mean-age 12.2 years and 
standard deviation 6.19. Likewise, 25-45 years of 
age, the frequency was 55 with mean-age 34.3 
years and the standard deviation was 5.87. And 
from 45-75 years of age frequency was 21 with 
mean-age 56.3 years and standard deviation was 
6.70 as shown in table1. 

Table1:Age-wise distribution of CL patients. 
 

Age-wise  
distribution 

Frequency Mean 
Standard 
 Deviation 

1-25 year of 
age: 

160 12.21 6.196 

25-45 year of 
age: 

55 34.33 5.875 

45- 75 year of 
age: 

21 56.33 6.703 

 

3.3 Area wise distribution 
Patients were from three different areas 

predicted. More rainy areas related victim's 
frequency was n= 28 (2.20%) in which male 
patients were 10 (7.9%) and female patients were 
18 (14.2%).  Similarly, Middle rainy areas related 
patients were 82 (64.4%) in which male was 32 
(25.2%) female were 50 (39.4%). Comparably, the 
patients related to the Lowest rainy areas were 
127 (100%) in which males were 54 (42.5%) and 
females were 73 (57.5%), table 2. 

3.4 Month wise distribution 
In the month of November highest number of 

patients was recruited and its frequency was 47 
their mean-age was 23.02, and the standard 
deviation was 14.3. Month wise distribution of 
patients is given in figure 4. 

3.5 Disease type and affected regions 
The CL lesions on different body parts such 

as belly, hands, face, legs, lips, mouth, neck, nose 
and whole-body are presented in table 3. Face 
and hands were found the most affected body 
parts at the frequency of 103 (50.0%) and 64 
(25.0%), respectively, table 3. 

3.6 Onset disease duration and travel history 
The onset history of disease amongst male 

and female was recorded.  The disease duration 
was less in female (one month) while in male (two 
months).As shown in table 5. In addition, the table 
5 shows the statistical distribution of cutaneous 
leishmaniasis. The male (n=96) and female 
(n=140) patients who travelled to the pandemic 
areas and were affected, table 4 and 5. 

 
 



Asghar et al.                                    Epidemiological Assessment of Cutaneous Leishmaniasis outbreak 

 

    Bioscience Research, 2020 volume 18(1): 90-97                                                             94 

 

Table 2: Areas wise distribution of CL patients.  
 

 
 
 
 
 
 
 
 
 

 

                                      
Figure: 4 Month wise distribution of CL patients. 

 
Table 3: Body parts affected by cutaneous leishmaniasis. 

 

Gender                  Face areas           Upper areas Lower areas 

Face Ear Nose Arm Hand Chest Leg 

Male 33 1 1 16 29 1 31 

Percentage 34.4% 1.0% 1.0% 16.7% 30.2% 1.0% 32.3% 

Female 70 0 1 19 35 0 41 

Percentage 50.0% 0% 0.7% 13.6% 25.0% 0% 29.3% 

 
Table 4: Duration of disease onset among CL patients. 

  
 
 
 
 
 
 
 

 
 
 

Rainy areas Gender Frequency Percentage Total Percentage 

More rainy areas 
Male 10 7.9% 

28 22.0% 
Female 18 14.2% 

Middle rainy areas 
Male 32 25.2% 

82 64.6% 
Female 50 39.4% 

Lowest rainy areas 
Male 54 42.5% 

127 100% 
Female 73 57.5% 

Duration of disease onset Male Percentage Female Percentage 

1 Month back 26 27.1%  37 26.4% 

2 Month back  16 16.7% 36 25.7% 

3 Month back  18 18.8%  13 9.3% 

4 Month back  15 15.6%  25 17.9% 

5 Month back  21 21.9%  29 20.7% 
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Table 5 :Statistical value distributions among CL patients. 

 

Correlation Gender Frequency Mean-age 
Standard-
Deviation 

P-value 

Onset average of 
Disease 

Male 96 1.89 1.514 
0.606 

Female 140 1.80 1.509 

Age wise average 
Male 96 20.53 15.821 

0.456 
Female 140 22.06 15.729 

Patients travel history 
Male 96 0.10 0.037 

0.38 
Female 140 0.15 0.358 

 
 
DISCUSSION 

The current study summaries the prevalence 
of cutaneous leishmaniasis from two medical care 
centers of Shangla district, KPK province. The 
outbreak was observed more in female (59.3%) 
compared to male (40.7%) patients as reported in 
Dir upper (KPK) earlier (Hayat et al, 2013). In 
most studies the ratio is contrary to our findings. 
This difference could be due to the domestication 
of animals near to homes, in district Shangla and 
particularly the inhabitants of the lower localities of 
Shangla. Most people are belonging to middle 
families, who keep livestock at home must for the 
purpose of obtaining food i.e. milk and meat. and 
the females does keep caring of the domestic 
animals. Which is the habitat of sand flies and 
could be the reason for more infections in 
females? Sandflies larvae feed on organic 
substance like ‘rotten leaves, fungi, spoil 
arthropods and animal waste products.  Where 
the animals like the rodents and dogs also 
contribute as a habitat for the escalating of this 
disease. To restrain the escalation rate of this 
disease, need to reduce the number of 
responsible hosts (Podaliri et al. 2011). 

 According to the age-wise prevalence we 
found that more patients were affected in the age 
1-25 years, followed by 25-45 years. While fewer 
outbreaks were seen in those people, whose age 
were greater than 45 years. In a relevant studies 
the higher prevalence of leishmaniasis was found 
in people whose were ages of ≤ 30 year old  
compare to people whose were older than 30 year 
of age (Rahman et al,2018 and Ullah et al, 
2009).The prevalence of  CL  was high in  young 
ages than older, because  elders who were 
already affected have developed immunity to CL 
(Fazaeli A et al. 2009). 

While the lower areas of district Shangla, 
consist of subtropical regions, which almost 
remain warm throughout. Especially in the 
summer season, this situation provides survival 

favor to the sand flies and escalates leishmaniasis 
every next year in residents. A study reported that 
Sand fly remains inhabitants of those regions, 
where the temperature remains up than 15.6ºC 
approximately for three months throughout the 
year (Kholoud K,et al. 2018). In addition, eggs of 
the sand fly can only exist in the habitat where 
enough moisture presents in the environment 

(Kasap OE et al. 2006). In the current study, the 
huge number of recruited patients were from the 
lowest rainy areas, followed by middle rainy 
areas, but their number was seen low in more 
rainy areas. According to a relevant study, 
maximum rainfall draining out the habitats of 
sand-fly (Simsek  et al. 2007).There have been 
more cases of  Cutaneous and Visceral 
Leishmaniasis from those regions  where the 
environmental conditions remain Changes (Gage 
KL,et al .2008). 

In this study more patients were observed in 
the month of November (n= 47) and October (n= 
39) which are in accordance with the 
study9.Among the three major types of 
leishmaniasis, visceral and cutaneous 
leishmaniasis are endemic in Pakistan. Many 
researchers have reported endemic Anthroponotic 
CL and Zoonotic CL in various parts of the 
country(Ali A, et al,2016).Previous investigations 
and our findings showed that CL is emerging in 
Pakistan and is a significant skin infection. 

Current study revealed that females have 
more CL lesion then that of males from the same 
region. However, other studies have reported 
higher prevalence in males which contrast with 
our findings (Ayaz MM 2018). 

CONCLUSION 
It is concluded from the current study that CL 

appeared as a major health concern in Shangla 
district. Current data will assist health authorities 
in identifying new initiatives and planning practical 
strategies for providing health facilities to 
vulnerable citizens and promoting technological, 
entomological, and epidemiological research in 
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Shangla District. 
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