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Abstract. Cutaneous leishmaniasis (CL) is amajor public health problem inEthiopia. Thedisease is endemic inOchollo, a
village in southern Ethiopia, but there are no reports of CL in the wider area, although it is ecologically very similar. We
conducted a rapid assessment survey in the South Ethiopian Rift Valley and found 100 parasitologically confirmedCL cases
in38villagesnot reportedendemic forCL.Approximatelyhalf of thecaseswerechildren (57%), andmost lesionsoccurredon
the face (78%) andwere older than 6months (77%). Only 2%of the people was aware of themode of transmission, and 9%
sought modern treatment at a hospital. These preliminary data indicate that CL is much more widespread than previously
reported and that the disease might have a large psychosocial impact. Hence, this study calls for larger surveys across the
Ethiopian highlands. Additionally, health education and treatment capacity need to be implemented.

Cutaneous leishmaniasis (CL) is a parasitic disease trans-
mitted by the bite of phlebotomine sand flies. CL is charac-
terized by slow-growing nodular or crusted lesions, typically
healing with scars. Lesions occurring on the face can be dis-
figuring and stigmatizing.1 CL has diverse clinical forms;
localized CL (LCL), which is limited in size and generally self-
healing; mucocutaneous leishmaniasis (MCL), which affects
the mucous membranes of the nose, mouth, and throat; and
diffuse CL (DCL), a chronic and progressive type with multiple
and diffuse lesions that is often nonresponsive to common
antileishmanial drugs.1

All three forms occur in Ethiopia, where CL poses a major
public health problem. Most cases are attributed to Leishmania
aethiopica, although there are few reports of L. tropica.2 Hyraxes
are the apparent reservoirs of L. aethiopica, living in close prox-
imity to the vectors, Phlebotomus pedifer and P. longipes.3 The
WHO,ArmauerHansenResearch Institute,andEthiopianFederal
Ministry of Public Health estimated that there are 20,000 to
50,000 CL cases in Ethiopia annually, while only 878 cases were
reported to the WHO in 2018, suggesting severe underreporting
of the disease.1,4 Several endemic areas have been identified
across the country, particularly in the central highlands.2

One of the main CL foci in the South Ethiopian Rift Valley is
Ochollo village (Figure 1, right panel).3,5 A prevalence of more
than 30%of activeCL lesions/scars has beendocumented for
several decades, mainly among children.5,6 Although geo-
graphically very similar, none of the villages in the wider area
(with a surface of > 30,000 km2 and a population of > 4million)
are reported to be CL endemic, with the exception of a single
report of a CL outbreak in Silti district, ∼280 km north of
Ochollo village.7 However, this wider area has been largely
defined as at high risk for CL in a modeling study based on
environmental parameters suchas rainfall, altitude andslope.8

Importantly, no surveys have been conducted in this area.
In contrast, Ochollo has been investigated since the early

1970s.3 Recent research in the village has shown that early
diagnosis and treatment of CL patients and community

education on CL transmission are recommended for disease
control.9 However, knowledge about the educational status
on CL outside Ochollo is scarce, and although Arba Minch
Hospital is offering sodiumstibogluconate (SSG) treatment for
severe CL cases, few patients seek out modern health care.
Therefore, the aim of this study was to 1) conduct a rapid

assessment for the presence of CL in villages not reported
endemic for CL (up to 150 km north, east, and south from the
Ochollo focus) in the South Ethiopian Rift Valley and 2) collect
pilot data among the local population on the basic knowledge,
attitude, and health-seeking behaviors related to CL.
Between May 20 and July 21, 2018, we performed a rapid

assessment survey in the highlands in southwestern Ethiopia
where Ochollo is located (Gamo) and four neighboring zones
(Goffa, Wolayta, Dawuro, and Segen, all in the Southern Na-
tions, Nationalities, and Peoples’ Region, Figure 1, left panel).
The study sites were chosen based on environmental char-
acteristics (altitude andannual rainfall), indicating districts that
were potentially ecologically suitable for CL. In the district, we
were supported by the neglected tropical diseases (NTD)
district focal person, who led us to villages that might poten-
tially have CL cases. Guided by pictures of CL lesions, com-
munity members were questioned about the presence of
individuals with lesions compatible with CL, and these indi-
viduals were visited. Skin scrapings were collected from a
maximum of five CL suspects per village, and participants
were queried about their lesions, treatment, and knowledge of
disease transmission. Lesions were classified by an expert
dermatologist, identifying LCL as one or more lesions, each
originating from a single sandfly bite; DCL as multiple lesions
occurring on different body parts; and MCL as lesions with
any kind of mucosal involvement (Figure 2).10 Skin scrapings
were analyzed for parasitological confirmation by a probe-
based real-time polymerase chain reaction (PCR) specifically
designed for L. aethiopica detection, targeting the kinetoplast
DNA minicircles with LC-F and LC-R primers and the FAM-
labeled LC-probe.11 Additionally, species typing was per-
formed based on sequences of the ITS-1 gene (using L5.8S
and LITSR primers) for six samples obtained from the Gamo,
Goffa, and Wolayta zones.12 Both diagnostic tests were
conducted as described by Merdekios et al.11
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The study was approved by the Arba Minch University In-
stitutional Ethical Review Board, Ethiopia (CMHS/1167/111).
Written informed consent was collected from all participants.
A detailed description of the diagnostics results is pre-

sented in Merdekios et al.11 Briefly, 111 CL suspects were
screened, of which 100 were confirmed CL cases by real-time
PCR. Species typing revealed only L. aethiopica infections.
The confirmed CL cases were identified across 38 villages

within the study area (Figure 1 right panel, Supplemental Ta-
ble 1). Approximately half of the 100 CL cases were male, and
57 were children (< 15 years of age, Table 1). The majority of
the lesions were on the face (78%) and had been present for
more than 6months (77%). Three-quarters of the lesions were
between 1 and 5 cm in size; lesions on other parts of the body

were seen in 23 subjects. There were 76 cases of LCL, no
cases of DCL, and 24 cases of MCL (Figure 2). The majority of
the lesions (74%) were crusted plaques.
Most CL suspects or the guardian for children (94%) recog-

nized and named the disease on a picturewithCL lesions shown
to them and stated that CL (88%) and hyraxes (94%) had been
present in the village for a long time. Only two individuals could
correctly explain the mode of transmission of Leishmania. It was
reported that individuals typically seek traditionalmedicine forCL
treatment, with only nine individuals stating they they had sought
modern treatment at a hospital.
Our findings have several important public health implications.

First, although the applied sampling strategy does not allow esti-
mation of the exact burden in each village and area, this rapid

FIGURE 1. Map of the study area and villages where cutaneous leishmaniasis (CL) cases were detected.13,14 The left panel presents the
Southern Nations Nationalities and Peoples’ Region (SNNPR) in southwestern Ethiopia and the five zones where sampling was carried out.
The right panel shows the five sampling zones, Ochollo, and the other surrounding villages where CL cases were found. This figure appears
in color at www.ajtmh.org.

FIGURE 2. Clinical presentations of cutaneous leishmaniasis in parasitologically confirmed patients, May–July 2018, South Ethiopia. (A and B) =
localized cutaneous leishmaniasis; (C and D) mucocutaneous leishmaniasis. This figure appears in color at www.ajtmh.org.
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assessment allowed identificationofCL in 38villagesnot reported
endemic for CL. Consequently, our findings should be seen as an
wakeup call, indicating that standard surveys in risk areas in
Ethiopia and strengthened NTD surveillance programs are nec-
essary because CL numbers are obviously much higher than
currently reported. Second, because the infectionmainly presents
inchildrenand results in large,chronic lesions,occurringmainlyon
the face, thorough qualitative studies should be conducted to
assess the psychosocial impact of CL. This will allow de-
terminationof theextent towhichCLshouldbeprioritizedbypolicy
makers and public health experts among the various NTDs in the
country. Third, we observed a low tendency to seek for treatment
in health care facilities and limited understanding of disease
transmission. Combined with community health education and
information campaigns, increased CL treatment capacity should
be established within affected areas.
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TABLE 1
Demographic characteristics and clinical features of 100 individuals
with parasitologically confirmedCL,May–July 2018, SouthEthiopia
(N = 100)

Characteristics N

Sex
Male 52
Female 48

Age (years)
£ 5 20
6–10 19
11–15 18
16–40 23
³ 40 20

Site of lesion
Face 78
Hands and legs 10
Multiple sites 12

Type of CL
Localized 76
Diffuse 0
Mucocutaneous leishmaniasis 24

Type of lesion
Crusty plaque 74
Ulcerative plaques 15
Nodular 6
Papular 5

Duration of lesion (months)
< 6 23
6–12 51
13–24 15
> 24 11

Size of largest lesion (cm)
< 1 17
1–5 78
> 5 5

No. of lesions
1 77
2 13
³ 3 10

CL = cutaneous leishmaniasis.
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