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Abstract. Kala-azar is a growing public health problem in Ethiopia. Benishangul-Gumuz regional state was previ-
ously not known to be endemic for the disease. In response to a case report from the region, we conducted a rapid
assessment survey. A pretested questionnaire was used to capture sociodemographic and clinical histories pertinent
to kala-azar. Study participants with complaints of fever and headache for 2 weeks or more were tested for kala-azar
and malaria. All participants were screened with the leishmanin skin test and the direct agglutination test for exposure
to Leishmania, defined as a positive result with either or both tests. Of 275 participants, 20 were exposed giving an
overall leishmaniasis seroprevalence rate of 7.3%. Among the 20 positive individuals, 19 were farmers and nine of
them reported no travel history outside their district. It appears that kala-azar is emerging in Dangur and Guba districts
of Benishangul-Gumuz regional state, probably in connection with human encroachment into one or several previously
out-of-reach zoonotic foci. We recommend integrated epidemiological surveys for confirmation and early containment
of disease transmission in the area.

INTRODUCTION

East Africa, the second largest visceral leishmaniasis (VL
or kala-azar) focus, contributes 15% of the estimated annual
global burden of 0.2–0.4 million cases.1 The major contribu-
tors to the kala-azar burden in the region are Sudan, South
Sudan, and Ethiopia.1 In Ethiopia, over 3.2 million people
live at risk of infection with up to 4,500 new cases of kala-
azar per year.2,3 The known endemic foci are the Segen-
Woito valleys, lower Omo river plains, Lake Abaya area in
the southwest, and Metema-Humera area in the northwest.4

The east African region has experienced several outbreaks
of kala-azar in recent years. Outbreaks were recorded in
Somali refugee camps in Kenya in 20005; in northern Jonglei
and eastern Upper Nile states of South Sudan6 in 2002; in
Bakool, Huddur, and Tijelow regions of Somalia in 2002–
20057; and in Libo Kemkem and Fogera districts of north-
west Ethiopia in 2005–2007. More recently, Tahtay Adiabo
District in northern Ethiopia has turned out to be highly
endemic for VL.8–10 Further cases of kala-azar are being
reported from Oromia (Borena zone) and Somali (Imey zone)
regional states to the Federal Ministry of Health of Ethiopia
from places previously not known to be endemic for the
disease.3 Large-scale movement of temporary laborers to
endemic localities, malnutrition, and human immunodefi-
ciency virus coinfection have been identified as the main risk
factors for these resurges of kala-azar in Ethiopia.11–14

The spread of kala-azar outside the historically known
endemic foci is a growing public health concern in Ethiopia.
Recently, we came across a kala-azar case on treatment at
the Addis Zemen Health Center in northwest Ethiopia. The
case was a migrant laborer from Wanberma District of west
Gojjam zone, Amhara regional state, who had gone to work
at a commercial farm in the adjoining Benishangul-Gumuz
regional state. Parts of the Benishangul-Gumuz regional state

fall under high and very high risk zones according to the kala-
azar environmental factor–based risk map.2 However, to our
knowledge, there has so far been no report of kala-azar from
the region although it is currently home to new small- and
large-scale development programs that penetrate into formerly
uninhabited or sparsely inhabited areas that attracted influxes
of immigrants and shift population bases, all factors which
could potentially lead to the establishment of new foci. We
conducted a rapid assessment to verify if there is autochtho-
nous transmission in the area of Benishangul-Gumuz where
the kala-azar case came from so that appropriate measures
could be taken for early intervention.

MATERIALS AND METHODS

Study design and period.A community-based cross-sectional
survey was conducted from April 20 to May 10, 2015, in
Dangur and Guba, the two suspected districts in Benishangul-
Gumuz regional state, western Ethiopia.
Study area. The survey followed the travel history of the

kala-azar case treated at Addis Zemen Health Center. This
kala-azar case was initially working in Bruhoy/Demelash Farm
in Kota village of Dangur District. Later, he traveled to the
Almehal kebele of the Guba District. The two districts are bor-
dered by Quara, Jawi Sirba Abay, and Wonbera (in Ethiopia)
and the Jebel Geri and Dindir National park areas (in Sudan).
The districts are located between 34°55.4′ to 36°26.7′ E longi-
tude and 10°54.8′ to 12°00′ N latitude (Figure 1).
The average altitude is 824.6 and 717.3 for Kota and

Almehal areas, respectively. The area had an average tem-
perature of 26°C and an annual rainfall of 1,323 mL over the
last 20 years (data from the Ethiopian Meteorology Agency).
The major soil type found in Almehal kebele is vertisols,
whereas alisols and nitosols are the dominant soil types in
Kota kebele (based on the United Nations Food and Agri-
culture Organization Soil data, 2000).
Data collection methods and analysis. Local community

elders were consulted on how to effectively access the com-
munity before the survey was initiated. A house-to-house
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survey was conducted starting from the center of each Gott.
Only those individuals who had lived in the area for at least
6 months before the study were considered. All volunteers
and/or their guardians (for children between 11 and 18 years
of age) were adequately informed about the study and signed
a consent form. Heads of the households were interviewed
about kala-azar history in the household. A pretested struc-
tured questionnaire was used to record participants’ travel
history and other sociodemographic characteristics. Up to
40 volunteers were enrolled per Gott. For camp residents in
large-scale farms, all consenting temporary and permanent
employees (laborers), who were found in the camp during
our visit, were enrolled.
Individuals suspected for clinical kala-azar based on signs

and symptoms were examined by the study physician at the
nearby health post where privacy could be provided. Gen-
eral clinical and physical examinations were done with par-
ticular reference to fever, splenomegaly and/or hepatomegaly,
and enlargement of lymph nodes. Suspected febrile cases were
screened with rapid tests: DiaMed-IT LEISH rK39 (DiaMed
AG,Cressier surMorat, Switzerland) andCareStart™ (ACCESS
BIO, Inc., Somerset, NJ) for kala-azar and malaria, respec-
tively. The test results were interpreted according to the manu-
facturer’s instructions.
The leishmanin skin test (LST; Pasteur Institute of Iran,

Tehran, Iran) was administered to all consenting participants

by injecting 0.1 mL leishmanin solution intradermally on the
volar surface of the left forearm using a 1.0-mL sterile
syringe and disposable needle. The reaction was read after
48–72 hours. Induration was measured with the ballpoint tech-
nique, and a cutoff of ≥ 5 mm average diameter was consid-
ered positive.
Direct agglutination test (DAT) assay: dried blood spot

(DBS) samples were collected aseptically from all consenting
study participants using sterile disposable blood lancets on
3MM Whatman paper (Whatman Internationl Ltd., Springfield
Mill, United Kingdom) and tested with DAT (Institute of Trop-
ical medicine, Antwerp, Belgium) as per the manufacturer’s
instructions. In brief, a 5-mm disk from each of the DBS
samples was punched out into each well of the second row of
a V-shaped microtiter plate. Then 125 μL physiological saline
(0.9% NaCl) containing 0.78% β-mercaptoethanol was added
and incubated overnight at 4°C. A 2-fold series of serum dilu-
tion was prepared from 1:200 to 1:204,800. Positive and nega-
tive controls were included in the first and every fifth plate
thereafter. Results were read after 18 hours of incubation.
A cutoff titer of 1:6,400 was considered positive and titers
between 1:1,800 and 1:3,200 were reported as borderline.
Data were double entered in an access database, cleaned,

and verified. The χ2, McNemar’s, and Fisher’s exact tests
were used to assess the relationship between seroprevalence
values and socioepidemiological factors. Statistical analysis was

FIGURE 1. Map of study kebeles, Almehal and Kota, in perspective of Guba and Dangur districts, Benishangul-Gumuz regional state, April–
May 2015.
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performed with STATA version 11 (StataCorp LP, College
Station, TX), and a P value ≤ 0.05 was considered statisti-
cally significant.
Ethical consideration. This work was approved by the

Armauer Hansen Research Institute/All Africa Leprosy
Rehabilitation and Training Center Ethics Review Com-
mittee. A support letter for the study was obtained from the
Benishangul-Gumuz Regional Health Bureau. All partici-
pants were informed about the purpose of the study before
obtaining their own or their guardian’s consent. Assent was
obtained for children above 12 years of age, assuming that
they would not have given samples otherwise. The commu-
nity elders were informed that further investigations would
follow if this study indicated possible transmission of the
disease in their area. Malaria rapid diagnostic test (RDT)–
positive cases were linked to the nearby treatment facilities.
Study participants with Leishmania infection were given appro-
priate advice, and those symptomatic were assisted to reach
the Gondar University Hospital Kala-azar Center for further
evaluation and treatment.

RESULTS

A total of 289 participants (139 male and 150 female) were
enrolled in the survey. Among these, 170 were from Kota
kebele of Dangur District and 119 were from the Almehal
kebele of Guba District (Table 1). The mean age (± standard
deviation) of the participants was 32 ± 16.1. On clinical exami-
nation, 25 participants had complaints of fever and headache
for 2 weeks or more and 14 of them were febrile (axillary
temperature ≥ 37.5°C) during examination. None of those
examined had hepato- or splenomegaly. Of the 14 febrile
participants, six tested positive with malaria RDT and one
was positive for Leishmania infection (rK39 positive and LST
negative) and malaria RDT negative. This “probable” kala-
azar case had a borderline DAT titer. He complained of
fever, headache, and chest pain, and upon examination had
wasting and lymphadenopathy but no organomegaly. He was
taken to the Gondar University Hospital, where he again tested

positive with a similar brand of rK39 but his bone marrow
and spleen aspirates were negative for Leishman-Donovan
bodies. He was later diagnosed as a case of smear-positive
tuberculosis (TB) and was put on anti-TB medication.
Of 275 study participants for whom results were available,

20 were positive by LST and/or DAT/rK39. The overall leish-
maniasis seroprevalence rate was thus 7.3% (Table 1). There
was no trend of increase in both LST and DAT positivity as
age increased (Table 1). There were 12 LST-positive cases of
which five were DAT negative and three borderline. Among
the 18 DAT positive cases, 14 were LST negative, one was
lost for reading, and three were positive for both DAT and
LST. Test positivity for Leishmania infection (LST and/or
DAT) appeared to correlate with occupation but not with
travel history. Among the 20 cases positive for Leishmania
infection, nine reported no travel history outside their village
or immediate neighborhood.

DISCUSSION

The survey revealed a leishmaniasis seroprevalence rate of
9.3% using LST and/or DAT in a region previously unknown
as a focus although located within a high-risk area for kala-
azar through prior geographical information–based risk map-
ping.2 The lack of correlation of positivity rate with age, as is
commonly observed in established endemic foci15,16 (Table 1),
suggests that there is no cumulative response to infection
from historical exposures, and thus infection in the area is
likely to be of recent origin. A similar association of Leish-
mania infection with farming practices, as indicated in our
survey, has previously been reported by Fuller and others17

in the Humera focus. It is interesting to note that there was
large-scale expansion of agriculture in Humera then, as it is
taking place in our study area now. Our data may thus indi-
cate emergence of new foci following intrusion of people into
existing zoonotic cycles as large-scale farming is introduced
in high-risk areas.
Established vectors of kala-azar in Ethiopia are to date

Phlebotomus orientalis, Phlebotomus martini, and Phlebotomus

TABLE 1
Sociodemographic characteristics and prevalence of Leishmania infection among the study participants (LST and/or DAT positive), May–June

2015, Dangur and Guba districts of Benishangul-Gumuz regional state

N (%)

LST DAT

Positive P value Positive Borderline P value

District
Dangur 170 (58.8) 2 0.001 8 1 0.04
Guba 119 (41.2) 10 10 5

Sex
Male 139 (48.1) 8 0.253 15 5 0.001
Female 150 (51.9) 4 3 1

Occupation
Farmer (own land) 186 (64.4) 10 0.393 7 5 0.029
Temporary farm laborer 52 (18.0) 1 8 1
Other 51 (17.6) 1 3 0

Age group (years)
< 21 29 (10.03) 0 0.434 1 1 0.168
21–31 108 (37.4) 3 6 1
31–41 42 (14.5) 3 1 3
> 41 110 (36.06) 6 10 1

Travel history
Yes 88 (30.5) 3 0.760 8 2 0.386
No 201 (69.6) 9 10 4
DAT = direct agglutination test; LST = leishmanin skin test.

106 ABERA AND OTHERS



celiae,18,19 and transmission is considered zoonotic. Data on
the contribution of human intrusion into a zoonotic cycle for its
reemergence at a site not known for autochthonous human
kala-azar are very scanty. Ayele and Ali (1984) reported a pos-
sible origin of human infections from intrusion into a zoonotic
cycle. According to them, the cases they came across during
their survey were soldiers from the highland naive to kala-azar
deployed to patrol uninhabited areas in north and northwest-
ern parts of Ethiopia. On the other hand, there are data on
zoonotic kala-azar in neighboring Sudan, bordering our study
area.20 A high infection rate of P. orientalis with L. donovani
has been reported from uninhabited areas of Dinder National
Park.20 Subsequent studies identified infected mongoose21 and
humans in neighboring villages.20 Moreover, a recent study
done in Dinder National Park encountered Phlebotomus
rodhaini infected with L. donovani. This finding suggests that
P. rodhaini might be the vector responsible in maintaining a
zoonotic cycle in this area uninhabited by humans.22

The spread of kala-azar is a significant public health con-
cern in Ethiopia and the east African countries in general.
In the last few decades, outbreaks of kala-azar have claimed
the lives of thousands in the region outside the previously
known endemic foci.11,23 The increase in kala-azar burden in
the lowland areas of north and northwestern Ethiopia since
the 1990s has been associated with the arrival of large num-
bers of seasonal laborers and settlers from the neighboring
highland areas.24,25 It is likely that a similar situation is cur-
rently developing in the Benishangul-Gumuz regional state,
again probably due to human encroachments into existing
zoonotic cycles because of land clearance for agriculture
and/or development of other natural resources in areas that
in the past used to be outside of human contact or had very
minimal human contact until recently. The economy of the
region is growing fast attracting increased movement of sea-
sonal laborers and settlers. Since the study area falls in the
high-risk category for kala-azar according to the environmen-
tal factor–based risk model,2 consolidation of an endemic
focus with further adaptation from a zoonotic animal reser-
voir to human transmission is a strong possibility. Therefore,
we recommend an integrated epidemiological study in the
area to validate the findings and more importantly determine
responsible vectors and potential reservoirs so that a baseline
is established to monitor the trend as control measures are
put in place before outbreaks and fatalities occur.
Limitations of the study.This report is a rapid cross-sectional

population-based survey conducted in targeted communities
and/or farms following the travel history of a human kala-
azar case treated at a health center. Thus, the infection prev-
alence may not be representative of the whole population in
the region. Moreover, the study did not include a survey of
potential vectors or reservoirs involved in the suspected trans-
mission to humans. Nevertheless, the findings strongly sug-
gest possible acquisition of kala-azar infection in a previously
nonendemic but potentially high-risk area for transmission.
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