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Abstract

Despite the great efforts by health authorities in Kingdom of Saudi Arabia (KSA), Cutaneous leishmaniasis
(CL) continues to be a major public health problem in the country. Many risk factors make KSA prone to
outbreaks and epidemics; among these, rapid urbanization and the huge population movement are the most
important. The disease is endemic in many parts of KSA, with the majority of cases concentrated in six regions,
including Al-Qaseem, Riyadh, Al-Hassa, Aseer, Ha’il, and Al-Madinah. Leishmania major (L. major) and
Leishmania tropica (L. tropica) are the main dermotropic species, and Phlebotomus papatasi (vector of L.
major) and Phlebotomus sergenti (vector of L. tropica) are the proved vectors of the disease. Psammomys
obesus and Meriones libycus have been defined as the principal reservoir hosts of zoonotic CL in Al-Hassa
oasis, Al-Madinah, and Al-Qaseem provinces. Clinically, males are affected more than females, and there is no
variation between the Saudis and expatriates in terms of number of reported cases, but the disease tends to run a
more severe course among non-Saudis. Face is the most commonly affected site, and ulcerative pattern accounts
for 90% of lesions. Despite local and international recommendations of using laboratory diagnostics to confirm
CL cases, most cases in KSA are diagnosed and treated on clinical grounds and local epidemiology. However,
systemic parenteral sodium stibogluconate (SSG) is the first line of therapy and used to treat all CL patients
irrespective of their clinical presentation or the incriminated species. In brief, more efforts are needed to combat
this disease. Several aspects of the disease require more evaluation through encouragement of national and
regional studies. Development of evidence based national diagnostic and management guidelines, as well as
algorithms, is urgently needed to improve the practice of diagnosing and treating CL in KSA.
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Introduction

Cutaneous leishmaniasis (CL) is the most common
form of leishmaniasis; a disease with varying clinical

presentation. CL is a mild dermal condition usually self-healing,
but the resulting scaring could be extremely disfiguring leading
to social and psychological stigma. In general, leishmaniasis
refers to a group of syndromes caused by intracellular pro-
tozoa belonging to the genus Leishmania and transmitted
through the bite of blood sucking female sand fly species. It is a
neglected disease affecting mostly people of poor communities

in developing countries, a key reason for lack of interest of
pharmaceutical industries to invest in this disease (Alvar et al.
2006, WHO 2010). Approximately, 0.7 to 1.2 million new
cases of CL occur each year worldwide, with about one third of
cases occurring in each of the following three regions: the
Americas, the Mediterranean basin, and the western Asia from
Middle East to central Asia (Alvar et al. 2012). Currently CL is
endemic in 87 countries worldwide (WHO EMRO 2014).

CL was described in Kingdom of Saudi Arabia (KSA), for
the first time, by Morsy and Shoura (1976) in the mid-seventies
of the last century. Since that time, KSA has been contributing
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to the reported global burden of CL. KSA was among the top 10
endemic countries globally; in 1996 it was reported that 90%
of CL worldwide occur in just six countries and KSA was one
of these countries (Desjeux 1996). Following the establishment
of the leishmaniasis control program (LCP), by the Saudi
Ministry of Health (MoH) in 1978, the number of reported CL
cases has dramatically dropped (Fig. 1). Currently, KSA is no
longer on the list of top 10 highest endemic countries world-
wide, but it is still the fourth most endemic area in western Asia
(Alvar et al. 2012). Therefore, CL continues to be a major
public health problem affecting the community and challeng-
ing the national health authorities. This review is meant to
highlight the current situation of CL in KSA highlighting ef-
forts made by the Saudi MoH and the challenges faced. The
information gathered in this review was mainly obtained from
the MoH database of monthly and annual reports and also from
the online literature using the PubMed and Google search en-
gines. A comprehensive literature search using the terms
leishmaniasis and Saudi Arabia was conducted.

Epidemiology

KSA is situated in Southwest Asia with estimated land
space of 2,217,949 square kilometers with different ecolog-
ical and climatic patterns; it occupies 80% of the Arabian
Peninsula. Several factors in KSA have led to the emergence
and persistence of CL. These factors include the rapid
urbanization and invasion of disease reservoir habitats by
humans, the development of agricultural and irrigation
schemes, the climate change, and the huge population
movements, particularly, migration of nonimmune popula-
tion into the endemic areas, which are known to be associated
with increased transmission (WHO 2016). Climate changes
affect the spatiotemporal distribution of the disease, through
its impact on the survival of the vector, the developmental
cycles of parasites, the movement of the host, and exposure to
both types of reservoirs. Global climate change and the recent
rise in temperature have led to the increase in leishmaniasis
transmission overall. KSA is an open country with huge
population movements; many job seekers from all over the
globe come to KSA every year. In addition, millions of

Muslims arrive for Hajj pilgrimage every year and through-
out the year for Umra and to visit the holy places, Makkah
and Madinah.

Historically, in the year of 1973, CL has attained epidemic
proportions in KSA (Al-Tawfiq and AbuKhamsin 2004,
WHO EMRO 2016). Thereafter, KSA has been categorized
as a highly endemic country with CL, the disease started to
gain attention, and a formal registration process of cases was
initiated. In 1983, a total of 18,318 new CL cases were re-
ported (Fig. 1). This led to the development of the control
program at MoH level. The efforts exerted by the program
have resulted in dramatic decline in incidence over the sub-
sequent years (Fig. 1). Two forms of leishmaniasis are
present in KSA. In addition to CL, cases of visceral leish-
maniasis (VL) are occasionally reported. Generally, sporadic
cases are reported every year during the last 10 years. All
cases so far have been confined to the south-western zone of
KSA, mainly in Jazan and Aseer regions.

KSA is divided into 20 health regions (and administra-
tively into 13 regions); each region reports regularly to the
MoH (through monthly and annual reports) (Fig. 2). Over
the past 10 years (2006–2015), the average number of cases
was *2500/year and ranging between 1464 and 4131 cases
(Table 1). Throughout this period there were no major
changes with regards to the regional incidences and distri-
butions of reported cases except for two regions: Makkah
region which used to previously report cases became a free
zone in 2015 and Al-Jouf which was a free zone till the year
2013 (Fig. 3). The regions of Al-Hassa, Madinah, Ha’il, and
Al-Qaseem were the most endemic regions with no changes
in endemicity over this time. However, slight fluctuations in
incidences have been seen in some regions (Fig. 3).

In the year 2015, a total number of 1490 new cases were
formally registered (Table 1). Nevertheless, these official
passive surveillance figures are likely to underestimate the
disease prevalence and the true burden. Underestimation of
CL occurrence is of a major concern in the field of leish-
maniasis (Desjeux 2004, WHO 2007). Underreporting of
patients is a big problem facing the accuracy of the official
surveillance data of CL in many countries, including KSA,
and it has been documented by many studies, for example,

FIG. 1. Graph showing the great
drop in number of reported CL cases
in Saudi Arabia over the last 30 years.
CL, Cutaneous leishmaniasis.
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studies from Jordan and Guatemala (Dye et al. 1989, Cope-
land et al. 1990, Mosleh et al. 2008). The flagging interface
between the private sectors and surveillance systems is one of
the obstacles to gain accurate data. Moreover, the community
awareness, which is a fundamental element to any infectious

disease control program, may adversely affect the true in-
cidence of CL. Knowledge of CL as a self-healing condi-
tion and the fact that scarring may occur even with
treatment, combined with low income of patients, as most
of them are poor people, would lead to nonreporting to

FIG. 2. Map of the Kingdom of Saudi Arabia showing the distribution of reported cases of CL in 2015 by region.

Table 1. Cases of Cutaneous Leishmaniasis Reported by Regions, from 2006 to 2015

Year

Region 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

Riyadh 306 305 325 235 401 230 135 221 249 174 2581
Makkah 10 9 11 3 6 1 3 3 4 0 50
Jeddah 1 1 1 1 0 0 2 0 17 11 34
Ta’if 53 41 45 31 15 13 13 13 16 28 268
Madinah 643 619 287 626 1000 405 236 591 408 203 5018
Al-Qaseem 981 851 758 654 1464 534 368 374 591 192 6767
Eastern 54 14 18 10 11 11 10 22 30 21 201
Al-Hassa 846 817 379 444 457 215 273 296 195 196 4118
Hafr-Al-Baten 0 2 0 6 2 1 6 2 5 3 27
Aseer 143 146 130 156 261 188 129 161 126 189 1629
Bishah 2 2 7 25 10 16 10 10 0 3 85
Tabuk 149 165 90 106 159 125 97 69 68 108 1136
Ha’il 249 189 165 186 234 117 122 158 398 282 2100
Northern 0 0 0 0 1 0 0 3 0 0 4
Jizan 46 51 63 28 81 75 31 39 15 7 436
Najran 70 30 12 15 15 11 18 21 50 54 296
Al-Bahah 45 44 30 23 12 9 11 5 13 17 209
Al-Jouf 1 0 0 0 0 0 0 0 5 2 8
Qunfudhah 0 0 0 0 0 0 0 0 0 0 0
Qurayyat 3 0 0 0 0 0 0 0 0 0 3

Total 3602 3286 2321 2549 4129 1951 1464 1988 2190 1490 24,970
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health facilities, and sometimes searching for traditional
therapies. This possibility justifies the need for im-
plementation of active case detection tools. Relying on
passive case detection only is not sufficient to have a
complete epidemiological data on CL.

The endemicity of the disease varies among different re-
gions, with some regions containing hot foci of transmission
and others are disease free. Typically, CL is a sporadic dis-
ease in its endemic areas and tends to attain outbreak figures
when nonimmune populations visit these areas, for instance,
during big construction and military operations. Few years
ago in Al-Hassa region (East of the country), a great per-
centage of construction laborers structuring a governmental
building, who were not from the area, developed the disease
within a short period of time and this was, of course, ac-
companied by interruption of the construction operation.

Each year, the vast majority of CL cases in KSA are re-
ported from endemic foci in the regions of Al-Qaseem and
Riyadh (Central), Al-Hassa (East), Aseer (South West), and
Ha’il and Al-Madinah (North West). These six regions jointly
account for 83% of the total cases reported in 2015. As per
the incidence data by regions for the year 2015, Ha’il is the
highest endemic focus (282 newly detected cases), followed by
Al-Madinah (203 newly detected cases) and Al-Hassa (196
newly detected cases) (Table 1, Fig. 2). The seasonality of the

disease is mainly associated with winter, during which the
highest numbers of cases are registered. The numbers of cases
start to increase in September, remain high in the following
months, and reach its peak in January and February; the
number of patients then begin to decline in March and reaches
its lowest number between April and July.

Leishmania Parasite Endemic in KSA

Leishmaniases are caused by more than 20 different spe-
cies of the genus Leishmania (Lainson and Shaw 1987,
Desjeux 1992, WHO 2010). Based on the Eurocentric world
view, the different clinical forms of leishmaniasis and the
incriminated Leishmania parasites are classified into old
world and new world pathologies. CL in the old world, old
world cutaneous leishmaniasis (OWCL), is caused mainly by
three Leishmania species as follows: L. major, L. tropica, and
L. aethiopica (Desjeux 1991). However, L. donovani and L.
infantum, which are primarily incriminated in causation of
VL, have been also isolated from cutaneous lesions (Pearson
and Sousa 1996).

Several dermotropic species are incriminated in KSA.
Isolation and parasite identification have been addressed by
many studies and it has been proved that L. major (zoonotic
species) and L. tropica (anthroponotic species) are the main

FIG. 3. Categorization of regional
endemicity according to the incidence
rate/100,000 population. High (>10
cases/100,000 population), Average (5–
10/100,000), Low (<5/100,000), and Free
(no cases).
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species in charge for the causation of CL in KSA. L. major
has been identified as the incriminated species in Riyadh and
Al-Hassa regions and appears to be widely distributed in the
Kingdom, and by isoenzyme characterization, L. major zy-
modeme LON-4 has been demonstrated as the typical KSA
form of the parasite (Peters et al. 1985). L. tropica has been
defined as the main species responsible for CL in Aseer and
Al-Bahah provinces, southwest of the country (Al-Zahrani
et al. 1989). Several zymodemes of L. tropica have been
identified, including LON-71, LON-72, LON-73, LON-10,
LON-63, and LON-22 (Peters et al. 1985, Al-Zahrani et al.
1989). Based on these findings and together with the abun-
dance of Phlebotomus papatasi (L. major vector) in many
regions, it was thought that L. major is involved in most of the
country’s regions and L. tropica is only incriminated in the
southwestern zone (WHO 2007). In contradiction to that
suggestion, many recent studies have demonstrated that L.
tropica is also scattered outside the southwestern area. In-
crimination of both L. major and L. tropica in causation of CL
in the same region has been demonstrated in many regions,
including Al-Madinah, Al-Qaseem, Al-Bahah, and Ta’if (Fig. 4)
(Morsy et al. 1991, Shalaby et al. 2011, El-Beshbishy et al.
2013a, Khan and Zakai 2014).

Incriminated Leishmania Vectors in KSA

Globally more than 90 sand fly species are proven or
suspected vectors of Leishmaniasis from over 800 species of
sand fly are recorded (WHO 2010). Although about nine
species of Phlebotomus have been recognized including: P.
papatasi, P. bergeroti, P. alexandri, P. kazeruni, P. sergenti,
P. orientalis, P. arabicus, P. saevus and P. major, only five
species have been considered or proven to be incriminated as
vectors of CL in KSA (Table 2) (Buttlker 1979, Lewis and
Büttiker 1982, Ibrahim and Abdoon 2005, Alahmed et al.

2010, Doha and Samy 2010). Of these, P. papatasi is the
major and most predominant leishmaniasis vector species.

Killick-Kendrick (1990) has proved that P. papatasi is the
main vector of zoonotic cutaneous leishmaniasis (ZCL) in
Al-Hassa oasis and probably in other ecologically similar foci
in the Kingdom. He detected promastigote stages in the mid-
gut of P. papatasi females and by isoenzyme electrophoresis
typing were identified to be L. major (zymodeme LON-4),
typical to that isolated from human patients. Also in Riyadh
region, promastigote stages of Leishmania parasites were iso-
lated from the foregut of P. papatasi (Morsy and al Seghayer
1992). Near Abha City, in the highlands of southwest Saudi
Arabia (Aseer region), dissected P. sergenti females revealed
the presence of flagellates in their midguts, and isoenzyme and
monoclonal antibody typing confirmed that these organisms
were L. tropica corresponding to zymodeme LON-10 and
LON-71 and both of them were isolated from human patients
from the same locality (Al-Zahrani et al. 1988, 1989). Recently,
in Al-Madinah Al-Munawarah province (Madinah), using

Table 2. Distribution of Sand Flies in Kingdom

of Saudi Arabia by Region

Phlebotomus
species (P.) Region

P. papatasi Riyadh, Eastern, Northern, Ha’il, Al-Qaseem,
Al-Madinah, Makkah, Al-Jouf, Tabuk,
Jeddah, Al-Ta’if, Al-Hassa, Hafr- Al-Baten,
Bishah.

P. sergenti Al-Madinah, Makkah, Najran, Aseer, Jizan,
Jeddah, Al-Ta’if, Bishah, Al-Bahah.

P. bergeroti Al-Madinah, Makkah, Najran, Aseer, Jizan,
Jeddah, Al-Ta’if, Bishah, Al-Bahah.

P. arabicus Najran, Aseer, Jizan, Al-Ta’if, Al-Bahah.
No data Qurayyat, Qunfudhah.

FIG. 4. Geographical dis-
tribution of Zoonotic (ZCL)
and Anthroponotic (ACL)
cutaneous leishmaniasis
based on the defined parasite
species.
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semi-nested and conventional PCR protocol, more than 31% of
the collected female P. sergenti were found to be infected with
L. tropica, while L. major has been identified in 23% of the
trapped female P. papatasi (El-Beshbishy et al. 2013b). How-
ever, the actual role of other dominant species of Phlebotomus,
for example, bergeroti, arabicus, and alexandri, in CL disease
transmission in KSA has not yet been clarified (Table 2).

P. papatasi as the most predominant vector of CL occu-
pies, majorly, the Central, Eastern, and Northern regions;
however, some sporadic surveys proved their presence in
other regions of the Kingdom (Fig. 5) (Alahmed et al. 2010,
Doha and Samy 2010). Addressing the seasonal abundance of
P. papatasi, a study was carried out in the Central Region of
Saudi Arabia (Morsy et al. 1995). It was found that the
greatest number of sand flies occurred most commonly dur-
ing the summer season with peaks in June and another one in
September. During winter season, no insect was found and
the population density started to appear again from March.
The maximum daily indoor activity of P. papatasi was found
in May, with the largest density time of Phlebotomus detected
from 10 to 11 pm, while the maximum daily outdoor activity
was found in June, with the highest number from 7 to 9 pm.

The bioclimatic pattern of P. sergenti, the second most
important vector species (Fig. 6), has been addressed in Al-
Bahah region (Doha and Samy 2010). It has been found that
P. sergenti is present at all altitudes. Concerning the seasonal
activity, it has been shown that P. sergenti is available
throughout the year with a peak in density during May and
June and then population dropped markedly in November. In
addition, this species tend to prefer outdoor habitats. Dif-
ferent species of sand flies show different distribution pattern
and seasonal variation, but in general, they survive at tem-
peratures above 16�C, up to 44�C, and are mostly found
between the months of May and November, showing maxi-
mum activity on warm clear nights with low wind speed

(Salam et al. 2014). Certain species, like P. bergeroti, P.
papatasi, and P. arabicus, prefer indoor habitats, while oth-
ers, like P. alexandri, are found in outside environment
(Doha and Samy 2010).

Leishmania Reservoirs in Saudi Arabia

Of the two species of Leishmania parasites of human, only
L. major has been isolated from animal reservoirs. Several
animal species have been identified as the principal reservoirs
for L. major. Of the five species of rodents caught in Northern
and Western Saudi Arabia including: Meriones libycus,
Psammomys obesus, Rattus rattus, jaculus, and Hystrix in-
dica, the first species was the most abundant (90%), and the
isoenzyme electrophoresis identification of the Leishmania
isolates from both human patients and rodents showed an
identical species (zymodeme LON-4) (Bin et al. 2010). In Al-
Hassa oasis and Al-Madinah Al-Munawarah and Al-Qaseem
provinces, the desert rodents, Psammomys obesus and M.
libycus, are the main reservoir hosts (Elbihari et al. 1984,
Peters and Al-Zahrani 1987, Al-Tawfiq and AbuKhamsin
2004, El-Beshbishy et al. 2013b).

It was observed by the authors during their work on
leishmaniasis control program that a complete cycle of
Leishmania parasite transmission is running in some plains at
the periphery of cities among populations of rodents
(Psammomys obesus) by the efficient sand fly vector (P.
papatasi), where the rodents provide the bloodmeals and
their burrows provide shelters for them to breed. When hu-
mans come closer or inhabit these plains, they become ac-
cidently bitten by infected sand flies and develop ZCL. The
fat-tailed sand rat, Psammomys obesus, population colonizes
these open lands and rely mainly on rimth plant (Haloxylon
salicornicum) for feeding and make their burrows underneath
these shrubs. When new buildings are to be constructed at

FIG. 5. Geographical dis-
tribution of Phlebotomus pa-
patasi.
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closer neighborhoods or villages, labors and other inhabitants
become victims for leishmaniasis; consequently, many cases
start to appear.

Clinical features

Following inoculation of promastigotes into the skin by a
sand fly, it takes several weeks to months for the lesion(s) to
appear; the incubation periods for L. major and L. tropica are
less than 4 and 2–8 months, respectively (WHO 2010). Ty-
pically, the lesion(s) start as a raised papule, over several
weeks it turns to a nodule or a plaque, with ulceration and
crust formation occurring at the center of the lesion(s). Sa-
tellite lesions, which are characterized by the presence of
small papules at the edges of the lesion, are reported to occur
with L. major infections (Fig. 7). Typically, CL affects the

exposed parts of the body; the face, neck, arms, and legs are
the commonly affected sites. Moreover, lesions are painless,
unless secondarily infected, and the subject may present with
a single or multiple lesions.

All the data, in KSA, describing the demographic charac-
teristics and clinical presentation of patients are hospital based,
and to the best of our knowledge, so far there is no community
based literature. According to the MoH data for the year 2015,
males were affected more than females with the percentages of
78% and 22%, respectively. This could be explained by the
Islamic catechistic where the ladies cover their whole body by
wearing Hijab. However, males are more exposed to sand flies
because of their behavior and occupations. With regards to the
nationality of patients, there was no remarkable difference
between Saudis and expatriates, 52.4% were Saudis and 47.6%
were non-Saudis. However, the majority of the affected ex-
patriates were construction workers and laborers working in
farms and the fields (Fig. 8a, b). The affection of the Saudis
was most probably related to their behavior of spending
night(s) at the periphery of towns, where the flies are abundant.
Concerning the age distribution, teenagers and adults (15–44
years) were the most commonly affected age category, re-
presenting 62.8% of the total affected population. Generally,
these demographic characteristics are the same over the pre-
ceding years with minor variation in the obtained figures. In
addition, the demographic features of CL patients as per re-
gional assessments did not differ from the overall cumulative
data (studies from Al-Hassa, Ta’if, and Hail regions) (Amin
et al. 2013, Khan and Zakai 2014, Haouas et al. 2015).

The clinical presentation of CL can be variable. Solitary
skin lesion is the most frequent; in a study of 607 participants
carried out in the eastern part of KSA, 71% presented with a
single lesion (Al-Tawfiq and AbuKhamsin 2004). Another
small study conducted in Ta’if also showed an occurrence of
single lesion in 81% of participants (Khan and Zakai 2014).FIG. 7. Satellite papules of CL.

FIG. 6. Geographical dis-
tribution of Phlebotomus
Sergenti.
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However, it seems that multiple lesions were also not un-
common, in an evaluation of 197 patients; none of them
presented with a single lesion (El-Beshbishy et al. 2013a).
Overall, CL with multiple lesions tends to affect the non-
Saudis who are most probably nonimmune (Fig. 8a, b).
However, the disease also tends to be more severe among the
nonindigenous of endemic zones, including both non-Saudi
and Saudi’s living in disease-free zones (Bienzle et al. 1978,
Al-Gindan et al. 1984, Kubeyinje et al. 1997, Amin et al.
2013). As for the lesion’s site, the most common site affected
was the face, followed by the upper limbs, then the lower
limbs (Shalaby et al. 2011, Amin et al. 2013, El-Beshbishy
et al. 2013a, Khan and Zakai 2014). Morphologically, pa-
tients present with different lesion forms, the most common
pattern is ulcerative lesions (90%), followed by nodular and
then nodulo-ulcerative lesions (Al-Tawfiq and AbuKhamsin
2004). Moreover, the lesions’ size varies; smaller lesions (1–
2 mm) are more frequent (El-Beshbishy et al. 2013a).

Disseminated lesions in the form of subcutaneous nodules,
satellite papules, and subcutaneous indurations have been
reported in some cases, and the potential to disseminate was
higher among non-Saudis (Al-Qurashi et al. 2000). This can
be linked to the development of herd immunity following
previous and recurrent exposures to sand fly bites in disease
endemic foci. Enlargement of regional lymph nodes also has
been reported to occur in 10% of cases, and the dissemina-

tion through lymphatics may produce subcutaneous nodules
connected with palpable thickened lymphatics; this is called
sporotrichoid CL, also has been reported to occur among
KSA patients (Al-Gindan et al. 1989, Gaafar et al. 1994).
Other uncommon clinical forms, including chiclero ulcer,
where the lesion involves the rim of the pinna, and
mycetoma-like lesions also have been reported in the country
(Kubba et al. 1983).

Diagnosis

A definite diagnosis of CL is made through the combina-
tion of clinical history, epidemiological data, and laboratory
confirmation. Typical history includes appearance of skin
lesion(s) on the exposed parts of the body and endemicity of
the region where the patient lives or visited months before the
appearance of the lesion(s). In a study, involving 475 par-
ticipants from KSA, 84% patients presented with lesions on
an exposed body site (Kubba et al. 1987). Generally, neither
fever nor systemic manifestations occur with CL. Laboratory
confirmation is a crucial element for diagnosis of CL. First,
CL has many differentials; several skin conditions manifest
in the same manner like CL. A list of 44 clinical conditions
was developed by Kubba et al. (1987) as a differential di-
agnoses of CL. Second, it is unethical to expose patients to
toxic, painful, and costly drugs, namely pentavalent drugs,
without a confirmed diagnosis.

Many diagnostic tools with huge variations in diagnostic
accuracy have been developed for the diagnosis of CL (Goto
and Lindoso 2010). Parasitology is still the mainstay for di-
agnosis of CL due its high specificity. The sensitivity of
parasitological tests used varies depending on the geo-
graphical location, species, and stage of the lesion; therefore,
multiple tests should be performed for each patient if needed
(WHO 2010). Specimens are obtained by scrubbing, fine
needle aspiration, or biopsy. It is found that fine needle as-
piration is superior to scrubbing methods, with a significant
difference in the capability of detecting the parasite (Hos-
seinzadeh et al. 2012). Biopsy has the advantage when the
parasites are scanty and abundant tissue is needed. The col-
lected samples undergo direct microscopic examination, cul-
ture, or molecular biology. Direct microscopy, searching for the
old-world species, has a low sensitivity of 50–70% as reported
by Goto and Lindoso (2010). Culture and molecular diagnosis
improves sensitivity and allows identification of species and
should be done whenever possible, but their use is limited be-
cause of the required infrastructure and technical expertise
(Goto and Lindoso 2010, WHO 2010). The recently developed
mini- and microculture techniques are easy, less in cost, and
more sensitive even when the parasites are scanty, but the mi-
croculture does not allow for Leishmania typing (Boggild et al.
2008, de Vries et al. 2015). However, PCR techniques have
100% specificity and 92.5% sensitivity in diagnosis of CL in the
oldworld (Al-Hucheimi et al. 2009). Local evaluation, in a study
conducted in Al-Madinah region, revealed that PCR technique
has a sensitivity of 90.7%, while the sensitivities reported for
in vitro culture and microscopy are too low (El-Beshbishy et al.
2013a). Serology is, generally, of no value in diagnosis of CL.
Overall, there is an urgent need for an easy to use test for
diagnosis of CL, particularly in the field and remote areas.

As for the current practice of diagnosing CL in KSA, most
of the healthcare providers and dermatologists rely only on

FIG. 8. (a, b) Two expatriates work in the same farm
presenting with multiple lesions.
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clinical presentation and epidemiological data. This might be
due to the low sensitivity of microscopy, the requirements of
skilled personnel to handle the procedures, and the technical
demands of available diagnostic tools. However, the lack of
clear national guidelines that compel the health provider to
make use of proper diagnostics also has contributed to this
malpractice. Furthermore, the available diagnostics have not
yet been evaluated in the country. A message addressing the
significance of confirming diagnosis by laboratory tests needs
to be spread to healthcare providers. Nevertheless, evidence-
based guidelines and diagnostic algorithm following regional
assessment of current tools are advisable. It is known that
Leishmania species vary in their response to available ther-
apies; this makes species identification critical to achieve
better outcomes of treatment (Hodiamont et al. 2014). KSA is
hosting different Leishmania species; a treatment algorithm
should involve species determination to aid in selection of the
best treatment choice.

Treatment

OWCL is generally a self-limited disease, with spontane-
ous healing occurring over months to years. Therapeutic in-
terventions are most often used to accelerate the healing
process and to narrow the period of transmission, since in-
fected patients act as source of parasites. In addition, the long
time taken for spontaneous healing to occur make the lesion
susceptible to secondary bacterial infections and may be as-
sociated with disfigurement of the affected part of the body.
These circumstances support the need for therapeutic inter-
vention. However, there is no evidence that early interven-
tions prevent scar formation. CL due to L. major may heal
spontaneously within 4–6 months in 50–75% of cases and
almost in all patients at 8 months, while in L. tropica spon-
taneous healing occurs within 1 year or longer (WHO 2010,
WHO EMRO 2014). In-line with this information, it has been
shown, from endemic areas for L. major, that 92% of previ-
ously positive smears have turned to negative at 3.5 months
without any therapeutic intervention (Zakraoui et al. 1995).

Therapeutics for CL consist of local/topical (paromomycin
ointment, imidazole ointment, local infiltration of lesion
with antimonials), systemic (antimonials, azoles, miltefosine,
amphotericin B and its formulations), and physical (e.g.,
thermotherapy, cryotherapy) interventions. The efficacy
profile of these therapies varies depending on the type of
therapy, the causing Leishmania species, and the geograph-
ical regions (González 2013, Reveiz et al. 2013).

Ideally, the criteria for selection of the best therapy must
include the clinical presentation, the identity of the isolated
organism, and the regional evidence-based experience. CL
can be classified based on the clinical presentation into mild,
moderate and severe forms. Using the WHO criteria of CL
case definitions, a mild CL can be described as few (fewer
than four) lesions, small in size (<4 cm), and not potentially
disfiguring (e.g., not on the face); L. major is the causative
organism, and the patient is not immunocompromised or suf-
fering from chronic illnesses. Incrimination of L. tropica (or L.
infantum) instead of L. major, in the presence of other mild
criteria, turns the classification into moderate type. However,
severe cases present with multiple lesions (four or more), or a
big lesion(s) ( ‡ 4 cm), or lesions on sensitive and compro-
mised areas (e.g., lips, eyes), or the patient is immunocom-

promised or suffering from chronic illnesses. Following the
WHO guidelines, apart from the conservative management in
the form of cleaning of wounds and use of antibiotic when
there is bacterial superinfection, which is applied to all CL
patients, mild cases of CL require no therapeutic intervention
(wait and see policy), local and physical interventions are
administered to treat deteriorating mild cases and moderate
ones, and the systemic medicines are preserved for severe or
unresponsive lesions to local and physical therapies (WHO
EMRO 2014). Screening of patients for contraindications is a
prerequisite before commencing systemic treatments.

Clinical trials and experiences on CL treatment, in KSA,
are generally scarce; many therapeutic modalities have not
been evaluated in longitudinal trials, and most of the con-
ducted studies only focused on Azole efficacy profile in vitro
and in vivo. As far as our knowledge, Paromomycin ointment
has not been evaluated or studied in KSA, although par-
omomycin efficacy has been described in many trials since
1990s in the old world (El-Safi et al. 1990). However, a
randomized double-blind trial was carried out to compare the
efficacy of two topical drugs: clotrimazole and miconazole
creams; 151 lesions distributed among 54 participants were
treated for 4 weeks (30 days), only *16% of the lesions
healed completely in the clotrimazole arm, while none of
the lesions treated with miconazole showed complete
healing (Larbi et al. 1995). Intralesional pentavalent anti-
monial therapies have been evaluated and high cure rates
were obtained, but the associated pain which sometimes re-
quires local anesthesia, other local side effects, and the need
to frequently visit the health facilities may negate re-
commending this therapy to be in the forefront of the pre-
ferred therapeutic list. In two different studies, intralesional
antimonials administered on alternate days accomplished
cure rates (complete and partial) of 88% and 97% (Tallab
et al. 1996, Alkhawajah et al. 1997). However, in a small
study, aged more than 30 years and of 30 subjects, a 100%
cure was obtained by application of cryotherapy, using Co2
cryo machine, within 4–5 weeks without remarkable scarring
(Bassiouny et al. 1982). Investigating systemic antimony, a
dosage of 15 mg/kg administered parentally over 2 weeks (a
total of 12 injections) was used to treat CL, 84% of the treated
lesions achieved the intended outcome at 30 days (68% had
healed completely and 16% had improved) (Alkhawajah
et al. 1997). However, in a large-scale revision of existing
data to address the epidemiology of CL over 42 years in KSA,
it was found that parenteral sodium stibogluconate (SSG) at a
dose of 20 mg/kg for 4 weeks had a cure rate of 64% only
(239/373 patients) (Al-Tawfiq and AbuKhamsin 2004).
Currently, the WHO recommended regimen of systemic an-
timonials for CL is 20 mg/kg for 3 weeks (WHO EMRO
2014). Due to the local findings, this regimen needs to be
evaluated carefully in large-scale clinical trials. Furthermore,
antifungal oral drugs, including fluconazole, itraconazole,
and terbinafine, have been evaluated experimentally and in
humans in KSA (Zakai and Zimmo 2000, Alrajhi et al. 2002,
Zakai et al. 2003, Khan and Zakai 2014). Overall, good re-
sults were obtained with these antifungals, making them a
suitable alternative for the other toxic and technically cum-
bersome regimens.

Due to the variation in efficacy of different regimens
among different regions globally, local experience following
standard clinical trials is the best way to select the most
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effective therapy. Generally, monotherapies against CL have
shown great variation, and drug resistance is an emerging
disaster facing the control of leishmaniases (Croft et al.
2006). Exploration of new medicines and development of
combination therapies from the existing interventions rep-
resent the way forward to treat CL.

With regards to the current practice of treating CL cases in
KSA, systemic SSG is superior to other modalities. Anti-
monials are being used for the treatment of leishmaniases
since many decades with successful outcomes, and they are
still the first choice for CL treatment in many countries.
Unfortunately, in KSA, systemic antimonials are adminis-
tered to treat CL irrespective of the clinical pattern and the
type of causative species. Due to the lack of evidence-based
experiences and the absence of clear national guidelines,
selection of the appropriate therapy mainly relies on treating
physician experience and opinion, and consequently, no
consensus on how to treat is expected among dermatologists
and health practitioners. A questionnaire-based survey was
run to assess the treatment trend of CL in the country, and it
has been shown that there was no consistent method used in
treating CL, and many disparities were detected (Al-Jaser
2005). Urgent adoption of national CL management guide-
lines, based on the combination of local experience and in-
ternational recommendations, is demanded. In addition,
clinical trials should be encouraged.

Conclusion

In summary, KSA is still considered endemic for CL; more
efforts and integrated approaches are needed to combat this
disease. To handle the potential risk factors, it is advisable for
the urbanization process and construction of new buildings
to be preceded by some ecological and biological assess-
ments to avoid as much as possible the invasion of disease
natural habitats and to apply some control activities if nee-
ded. However, vector control activities and health education
on use of personal protection measures should be carried
out regularly during Hajj pilgrimage to prevent many vector
borne diseases, including CL. The disease is endemic in
many parts of the country; in some regions neither the
causative species nor the incriminated sand fly was identified.
Therefore, scientific research should be encouraged to ad-
dress all aspects of the disease. Actually, identification of the
involved parasite species has a major role in decision making
concerning management of patients. However, regular eval-
uation and assessment of flies density and distribution, with
the assessment of their behavior, is an integral element for the
designing of vector control strategies and proper allocation of
resources. Furthermore, the current management practices
regarding the diagnosis and treatment of cases need to be
modified. Diagnosis of cases through the demonstration of
Leishmania tissue stage (diagnostic stage) using laboratory
techniques should be encouraged. Nevertheless, develop-
ment of national diagnostic and management guidelines and
algorithms is highly demanded. These guidelines, preferably,
should follow local assessments of performances of avail-
able diagnostic tools and therapies. Well-designed trials and
observational studies in compliance with international stan-
dards are the best way to improve the practice of CL handling
locally, as well as globally.
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