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ABSTRACT
Cutaneous leishmaniasis is a vector‐born disease caused by the flagellate parasite Leishmania tropica. Diagnosis by PCR is
becoming a ʹgold standardʹ technique. This study was aimed to investigate the prevalence of Cutaneous Leishmaniasis and to
determine the usefulness of kDNA‐PCR for the diagnosis of Leishmania tropica. Exudates smears/ skin biopsy of 133 suspected
individuals of Cutaneous Leishmaniasis were included in this study. All the samples were analysed with microscope and
kDNA‐PCR for detection of Lesihmania tropica. The study population in the endemic regions suggested the highest sensitivity of
78.8% of CL in men than women 72.2% by kDNA‐PCR. While the microscopy findings were 60.5% in males and 40.4% in
females, followed by 94.1% confirmation by kDNA‐PCR and 70.5% detection by microscopy in male’s age group 21‐30 years
while 75.0% kDNA‐PCR confirmation and 41.6% microscopy positivity in same age group of females. Face was found to be
more infected 88.5% with lesion duration 4‐6 months having sensitivity of 85.2% by kDNA‐PCR as compared to 65.4% detection
but sensitivity of 61.8% by microscopy. The highest epidemics 86.4% and 61.4% of Lesihmania tropica were found in North
Waziristan Agency by kDNA‐PCR and microscopy respectively. For sampling methods, kDNA‐PCR showed greater sensitivity
81.4% for dermal scraping than 69.9% Whatman sterile paper.
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ITRODUCTION

LEISHMANIASIS is endemic with 1.5–2 million new cases annually in 88 countries and threatens more than 350 million
people at risk in the world [1]. At least 20 species and subspecies of Leishmania have been recorded as being infective to
humans; many of them cause extensive morbidity and are responsible for a wide spectrum of clinical signs and symptoms in the
world [2]. Correct diagnosis of the disease is very important for the selection of appropriate treatment and reduces its
complications [3]. As Cutaneous Leishmaniasis (CL) is clinically similar to other skin diseases, various techniques have been
introduced to diagnose its agent in affected lesions [4].
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Diagnosis of CL due to its varied symptoms with different species is difficult. The classic laboratory diagnosis methods,
such as examination of skin lesions by using smears, cultures and histopathological examinations, are highly specific but its
sensitivity is low and variable [5] and in addition, they are time consuming, usually requiring experienced technicians and
cannot identify the species of Leishmania parasite [6]. Microscopic examination of skin scrapings, though rapid and low‐cost has
limited sensitivity, particularly in chronic lesions [7]. Leishmanin Skin Test, (LST) is another diagnostic technique but is of less
value for anthroponotic CL than the zoonotic form [8]. Molecular techniques, such as the Polymerase Chain Reaction (PCR),
offer an alternative approach to the demonstration of parasites [9] and for detection of low amount of Leishmania DNA in
clinically obtained samples [10], [11], [12], such as skin biopsy, blood, bone marrow puncture, or samples prepared from
Giemsa‐stained slides even in paraffin block [13]. The PCR is a sensitive and rapid technique, which can be adapted for use
under conditions of limited resources by applying a low cost approach [14].
The need for more sensitive methods has prompted the development of DNA‐based diagnostic techniques. The
kinetoplast, an organelle unique to the kinetoplastids, contains approximately 10,000 small circular DNAs, known as kinetoplast
DNA (kDNA) minicircles, which are between 600 and 800 bp in members of the genus Leishmania [15]. The abundance and other
characteristics of these molecules have made them the target for a number of PCR‐based techniques [15]. The minicircle of
kinetoplast DNA (kDNA) and ribosomal DNA are ideal targets for amplification because they are present in multiple copies and
have both conserved and variable regions [16], [17]. In this study, we compared the sensitivity and specificity of kDNA PCR
assay used for parasite identification with microscopic detection in order to validate PCR techniques for molecular diagnosis of
CL.

1. METHODS
1.1. Samples Collection: Samples were randomly collected by using aseptic precautions from 133 suspected CL patients of
both sexes having variable age groups and examined by microscopy and PCR in Molecular Parasitology and Virology Research
Laboratory, Department of Zoology, Kohat University of Science and Technology, Kohat. Different endemic districts like Kohat,
Karrak, Bannu and North Waziristan Agency of Khyber Pakhtunkhwa were visited.

2.2. Smears Preparation: The patients’ lesions and adjacent normal looking skin around infected areas were cleaned with
disinfectant. Samples were then taken for smear preparation according to the method of Bensoussan, et al., 2006 [5]. The stained
smears were examined under the Binocular microscope (Olympus CX31, Japan) with a 40x lens and with a 100x oil immersion
lens. If at least one intra‐ or extra‐cellular amastigotes with a distinctive kinetoplast was found, the smear was declared as
positive. When no amastigotes were seen after 15 minutes the smear was declared as a negative.

DNA Extraction and PCR amplification: DNA was extracted both from skin scrapings and Whatman filter paper with
the help of GF1‐Kit (Vivantis Germany) according to the manufacturer procedure. PCR amplification was performed with 4μL
of cDNA by outer sense Primer 13A (5/‐GTGGGGAGGGGCGTTCT‐3/) and 13B (5/‐ATTTTACACCAACCCCCAGTT‐3/) were
used to amplify the 120‐bp fragment of minicircle kinetoplast DNA that is specific to all Leishmania species [19]. While forward
primer JW11 (5/‐CCTATTTTACACCAACCCCCAGT‐3/) and reverse primer JW12 (5/‐GGGTAGGGGCGTTCTGCGAA‐3/) were
used to amplify 116bp of the conserved region of kDNA minicircle of specific L. tropica by PCR [20]. The reaction mixture for a
single reaction consisted of 10X PCR Buffer 2.0μL, MgCl2 (25mM) of 2.4μL, dNTPs (100μM) 1.0μL, outer Sense Primer 1.0μL,
outer Antisense Primer 1.0μL, dH2O up to 20.0μL, Taq. DNA polymerase (5U/μL) of 0.4μL and extracted DNA 4.0μL. Reaction
buffer without Leishmanial DNA was also included as a negative control. The reaction was carried out in Thermal Cycler
(Nyxtech USA). The PCR products were then electrophoresed in 2% agarose gel under Ultra Violet (UV) light.
1.2. Statistical Analysis: The obtained data after experimental work was explored by using Statistics 9 Soft ware. The Chi
Square t test showed no significant difference (P > 0.05) between the two diagnostic tools.

2. RESULTS
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A total of 133 patients, 53.4% (n= 71) men and 46.6% (n= 62) women of age 1‐50 years expected to CL infection were
randomly selected and studied by two diagnostic methods. Results of each assay were compared for sensitivity and specificity
according to the patients clinical features based on gender age/Sex, duration of lesion, site and number of lesion and
geographical distribution. The positive Leishmania samples were determined by identifying a cDNA bands 116 bp comparing
with the 100‐bp DNA ladder (Gibco BRL) used as DNA size marker (Figure 1).
Out of 133 specimens 75.9% (n= 101) and 51.2% (n=68) were found CL positive while 24.1% (n=32) and 48.87 % (n=65)
were found CL false negative by kDNA‐PCR and microscopy respectively. However 32 more samples were confirmed positive
by kDNA‐PCR than microscopy showing greater reliability and sensitivity of 24.81%. Males were found to be more infected
78.8% (n= 56) than 72.5% (n= 45) females by kDNA‐PCR followed by low microscopic detection 60.5% (n= 43) in males than
females 40.4% (n=25) (Figure 2).
Figure 2
Overall Gender Wise Prevalence of Leishmania tropica by Microscopy and kDNA‐PCR

p= 0.6016

Both genders age
groups
were
variably
infected by Lesihmania tropica being highest 94.1% CL infection detected by kDNA‐PCR and 70.5% detection by microscopy in
male’s age group 21‐30 years as compared to 75.0% detection by kDNA‐PCR and 41.6% microscopy positivity in same females
age group. The duration of lesion (average, 7‐9 months; mean, 8 months; gap period, 1‐3 months history of onset of lesion at the
time of diagnosis) being minimum duration was below one month and maximum above 12 months showed that kDNA‐PCR
has high detection rate 85.2% (n =29/34) for 4‐6 months old lesion than 61.8% (n= 21/34) microscopy (Table 1).

Table 1
Duration of Lesion Wise comparison of Microscopy vs PCR for Detection of Leishmania topica
Lesion
Duration
(Months)
<1
1‐3
4‐6
7‐9
10‐12
>12
Overall

Copyright © 2013 SciResPub.

Samples

12
25
34
27
21
14
133

Positive Results Analysis
Microscopy
n (%)
07 (58.4)
15 (60.0)
21 (61.8)
13 (48.2)
11(52.4)
05 (35.8)
68 (51.2)

kDNA‐PCR
n (%)
09 (75.0)
21 (84.0)
29 (85.2)
20 (74.1)
14 (66.7)
08 (57.1)
101 (75.9)

Chi Square test

P = 0.9999

IJOART

International Journal of Advancements in Research & Technology, Volume 2, Issue4, April‐2013
ISSN 2278‐7763

475

In this study a brief survey for CL was also carried out in different Southern districts like Kohat, Karrak, Bannu and
North Waziristan Agency of Khyber Pakhtunkhwa. North Waziristan Agency was found to be more epidemics 86.4% (n=38/44)
for CL by kDNA‐PCR and 61.4% (n= 27/44) by microscopy (Table 2). The difference of undetermined 33 cases (24.9%) between
PCR and microscopy revealed the highest diagnostic sensitivity of kDNA‐PCR as compared microscopy, while those patients
false negative detected by microscopy and improper medication also contributed in the epidemics of CL. It was also observed
that kDNA‐PCR sensitivity for dermal scraping was 81.4% (n= 57/70) and 69.9%% (n= 44/63) for Whatman filter paper for whom
the one‐tailed p value equivalent to 0.2039 showed the association between rows and columns outcomes and was considered to
be statistically non significant.

Table 2
District Wise Comparison of Microscopy and PCR for Epidemiology of Leishmania tropia
Epidemics Districts

Samples

Kohat
Karrak
Hangu
Bannu
North Wazirstan Agency

18
21
23
27
44

Overall

133

Positive Results Analysis
Microscopy
n (%)
7 (38.9)
9 (42.9)
10 (43.5)
15 (55.6)
27 (61.4)
68 (51.2)

Chi Square test

kDNA‐PCR
n (%)
13 (72.3)
14 (66.7)
17 (73.9)
21 (77.8)
38(86.4)
101 (75.9)

P = 0.9995

There were 184 (average; 1‐6; mean, 10) CL lesions observed on different body sites among those face was found to be
more infected and the detection rates were 88.5% (n= 23/26) and 65.4% (n= 17/23) confirmed by kDNA‐PCR and microscopy
respectively (Table 3).
Table 3
Comparison of Microscopy and PCR for Detection of Lishmania tropica on the Basis of Lesion Sites
Sites of Lesion
(On various Body
Parts)
Forehead (23)

Samples

14

Positive Results Analysis
Microscopy
kDNA‐PCR
n (%)
n (%)
08 (57.2)
10 (71.5)

Cheeks (Face) (35)

26

17 (65.4)

23 (88.5)

Nose tip (11)

13

04 (30.8)

10 (76.9)

Ear (18)

17

05 (29.5)

13 (76.5)

Lips (12 )

9

04 (44.4)

07 (77.8)

19
11
15
9
133

07 (36.8)
04 (36.3)
06 (40.0)
03 (33.3)
68(51.2)

15 (79.0)
08 (72.7)
12 (80.0)
05 (55.5)
101(75.9)

Hands (37)
Forearms (21)
Legs (17)
Abdomen (10)
Overall (184)

Copyright © 2013 SciResPub.
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Figure 1
Amplified kDNA bands (116 bp) of L. tropica by PCR

1

2

3

4

5

6

7

8

M

Lane 1, 2, 4 and 5: Negative samples (No DNA amplified)
Lane 3:6 Positive samples (116bp DNA band)
Lane 8: Positive Control (Cocktail of microscopic positive samples)
Lane M: 100bp DNA Ladder Marker
Lane 7: Negative Control

3. DISCUSSION
Leishmaniasis is one of the highest incident infectious parasitic diseases in the world [20]. The diagnostic methods
available at present for Leishmaniasis are based on clinical and epidemiologic features, parasitologic detection (stained smears,
culture and histopathology) and immunological methods [15]. These traditional laboratory methods have several limitations;
prominent among them is low sensitivity, specificity and variability regarding the species involved in the disease pathogenesis
[21], [22], [23]. The use of PCRs has slowly become the preferred way for diagnosing leishmaniasis since conventional
parasitological methods are not sufficiently sensitive [4].
PCR can detect the Leishmania DNA parasites in a variety of clinical samples (e.g., skin biopsy, ulcer material, blood,
bone marrow and lymph node aspirates). Some studies showed that PCR methods had positive results in more than 90% of CL
cases [17], [23] [ 24], while several other authors have reported 100% specificity with increasing overall sensitivity of 92% and 98
% [4], [8], [25]. Other groups have reported sensitivities of 85‐92% of diagnosing of CL using PCR based on kDNA [26] [27], [28].
While the sensitivity of microscopic techniques, i.e., histopathology and tissue smears, touch preparations and exudates has
been reported to range from 17 to 83% for CL [26], [29], [30], [31]. It was reported by others that positive detection rates of CL were
84.6% ‐ 96.5% by kDNA‐ PCR and 38.5% ‐ 58.6% by direct visualization of smear [22], [32]. Our study show quite similarity in
respect of limitation and sensitivity of microscopy 51.2% and above 80% sensitivity, authenticity and specificity by kDNA‐PCR.
Keeping above in view a survey was conducted in Southern districts of Khyber Pakhtunkhwa to identify CL by
microscopy and kDNA‐PCR. The highest infection of CL 61.4% was found in North Waziristan Agency and lowest 38.9% was
found in Kohat by microscopic while by kDNA‐PCR the highest 86.4% and lowest 66.7% infections were found respectively
North Waziristan Agency and Karrak. Another study carried out by WHO in Kurram Agency NWFP, Pakistan, 738 cases were
found CL positive mostly in local population and in addition to, 1500 cases in Afghan refugee camps [33]. Similarly 15/ 20
samples were found CL positive in the Timaragara Afghan refugee camp in Dir NWFP, Pakistan during a prevalence survey by
Nested PCR based method [34]. In Israel, the West Bank, other Middle Eastern Region and South America smear microscopy CL
findings were 63% (58/92) showing 74.4% sensitivity while kDNA‐PCR confirmed CL positive cases were 90.2% (83/92) showing
98.7% sensitivity [5]. In Rajasthan state India the sensitivity of kDNA‐PCR was 96.6% while direct smear positivity was 65.5%
for CL [21]. Our findings show quite similarit to these studies, but CL was mostly prevalent in North Wazirstan Agency (NWA).
It might be due to like Kurram Agency and District Timaraga, NWA is near to Afghanistan boarder and more Afghan refugees
influxed frequently to this area after America attack on Afghanistan.
Copyright © 2013 SciResPub.
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It was also found out in this study the microscopy detected CL infection was 60.5% (n= 43/71) in male and 40.4% (n=
25/62) in females collectively being 51.2% (n= 68/133), while by kDNA‐PCR CL in male was 77.5% (n= 55/71) and in females
72.5% (n= 45/62) collectively was 75.2% (n= 101/133). Other studies showed that CL affects both sexes at all ages to varying
degrees [35], [36] and the disease is evenly distributed amongst both genders [33]. In other study incidence ratio of CL in male to
female was found to be 72:28 on the basis of microscopy [37] and the infection is more prevalent in men56.7% ‐ 62.24% than in
women 37.75% ‐ 43.3% [23], [38]. Our findings are quite in comparison to the mentioned studies. In males we found out more
infection of CL by Microscopy and kDNA‐PCR than in females. It was because that females are mostly present at homes and
traditionally they are well covered when visit outside the doors followed by microscopy and kDNA‐PCR highest infection rates
of CL 58.62 % (n= 17/29 cases) and 82.8 % (n= 24/29 cases) respectively by microscopy in the male age group of 21‐30 years than
females.
The duration of lesion length was between 1‐12 months (average 7, mean 6) with modification in to each 3 months
period of time. The highest 29.6% (n= 10/34) CL infection was found in 7‐9 months, while lowest 21.4% (n= 3/14) CL positivity
found when lesion duration was above 12 months by microscopic examination. Similarly highest 81.4% (n= 22/27) and lowest
66.7% (n= 8/14) infection rates were found in the periods of 7‐9 and 10‐12 months respectively by kDNA‐PCR. In other studies
CL was confirmed 61.5% positive in 1‐6 month interval of lesion between onset of the lesion and the time when CL was
diagnosed and only few cases were diagnosed in less than one month lesion duration since the time of onset [36]. Our results are
quite similar to these studies on the basis of smear positivity by microscopy but more authentic and reliable for each group by
kDNA‐PCR.
On different body sites of 133 suspected individuals of CL a total of 184 (average range, 1‐6) lesions were observed.
Most of the patients had a single lesion; some have 2 or 3 lesions, while multiple lesions were found on cheeks and hands.
Highest infection of CL 65.4% (n= 17/26) was found in samples collected from cheek with total of 39 lesions and lowest 33.3% (n=
3/9) was found in samples collected from abdomen with total of 10 lesions by microscopy. Same samples when analyzed by
kDNA‐PCR the infection rates were 88.8% (23/26) and 55.5% (5/9) for cheek and abdomen respectively. In other studies CL
lesions on skin ranging from single to multiple ulcers and ranged between 1‐8 per person [39]; [36]. In a study majority 65%
(105) patients had a single lesion and 35% (56) patients had 2 lesions being most 78% lesions on face and 26% on upper limb
[36].Some others reported that face was found to be more involved 25% ‐ 41% in CL as compared with limbs 30% ‐37%, Legs
11.5% ‐ 22% and other sites [37], [38], while CL lesions also showed a marked variation of 0%‐ 21.9% [39]. We have also found
out similar findings related to these studies but variability in the number of lesions was due to the mode and severity of
infection caused by L. tropica.
In this study we also analyzed the results of DNA extraction for kDNA‐PCR from dermal scraping and exudate on
sterile Whatman filter paper. The sensitivity of kDNA‐PCR for dermal scraping was 81.4% while for Whatman paper was 69.9%.
In other studies the detection rate of leishmanial DNA by PCR in dermal scrapings proved to be higher than in blood smears
[40], [41]. It is known that skin biopsies have a higher detection rate than dermal scrapings if examined microscopically [26], but
with PCR the sensitivity and specificity was high enough using dermal scrapings [7]. In other study PCR revealed 100%
sensitivity by using Whatman sterile paper than microscopy using direct smear [8]. Our findings are similar to the above
mentioned studies but we have shown that kDNA‐PCR of dermal scraping is more sensitive than direct microscopic
examination. It was also observed statistically by Chi Square test that there is no significant difference (P > 0.05) between the two
samples procedure using either dermal scraping or exudate on sterile Whatman paper for DNA extraction and analysis by
kDNA‐PCR. But for the long term preservation, filter paper proved to be especially suitable for field studies due to very good
conservation of the DNA, without cooling, with little storage space and low expenses.
Conclusion: PCR has increased the speed and sensitivity of leishmania diagnosis compared to the microscopy. However, PCR‐
based protocols urgently need standardization and optimization and efforts should be made to make PCR platforms more user‐
friendly and cost‐effective in the remote areas of southern belt of Khyber Pakhtunkhwa.
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