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Migration, Settlement Patterns and Visceral Leishmaniasis 
in Ethiopia 

Asrat Hann', Nega Berhe', Tufa Abate', Hailu Yeneneh', 
Meshesha Balkewi and Shibru Tedla' 

Introduction 

The control of leishmaniasis in Ethiopia remains a major challenge for many 
reasons. Research and training towards the establishment of a national leishmaniasis 
control programme is only at its early stage while leishmaniasis is increasing alarmingly 
vis-a-vis the identification of new foci and increased population movement into and out 
of endemic areas. Population movements result from resettlement schemes, large- scale 
agricultural development and the displacement of humans within or from neighbouring 
countries like the Sudan and Somalia as a result of war, drought and famine. In 
Ethiopia, leishmaniasis has spatially varied disease ecologies and each ecological niche 
need to be dealt with separately. To mention a few, the highland CL associated with 
rock hyraxes, the anthroponotic type VL associated with termite-mounds and the 
zoonotic type VL associated with deep soil cracks of Acacia-Balanites woodland are 
prominent categories. Very little is known about lowland CL associated with L. major. 
VVhereas this diversity is a major challenge, it presents a treasure of research 
opportunities and practical experiences that need be exploited. 

Leishmaniasis in Ethiopia is caused by L. donovani, L. aethiopica and L. major, 
the later two causing cutaneous leishmaniasis (CL). L. donovani causes visceral 
leishmaniasis (VL) and is largely restricted to low altitudes ( < 1300 m.a.s.1.) in the arid 
and semi-arid parts of the country. The western littoral of the Red Sea (Algena, Nakfa, 
Afabet), the western lowlands of Eritria (Teseney), the Metema-Humera plains, the 
lowlands of SW Ethiopia (Segen, Woito and lower Omo plains) and Gelana, Wadera, 
Negele and Moyale in the south are known to be endemic areas of VL (Fig. 1). These 
areas are mostly inaccessible and have very limited health services. The magnitude of 
VL in these areas therefore has not been determined except in one focus -- the Aba 
Roba focus in the Segen river basin of Ethiopia. Similarly, little is known about the 
vector, reservoir hosts and transmission pattern in most foci. In many of these foci, other 
tropical diseases are co-endemic. Areas in the west, south and southwest are located in 
frontiers with VL endemic areas from north Kenya, southeast and eastern Sudan. 
Endemicity was determined by gathering together information from a few entomological 
studies, active case findings and leishmanin skin test surveys. 

Institute of Pathobiolog, Addis Ababa University, Addis Ababa, Ethiopia. 
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Figure 1: Map showing geographical distribution of visceral leishmaniasis 
cases in Ethiopia. 
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Ferro-Luzzi (1) reported 9 cases in Eritrea. Coles and Cosgrove (2) documented 
VL cases from areas near Lake Turkana. Anderson (3) reported 136 cases in two 
African battalions that patrolled areas south and southwest Ethiopia, north and 
northwest Kenya and southeastern Sudan. Another 50 to 60 cases of VL are also known 
to have been recorded from Kibbish and Omorate - areas in lower Omo in southwest 
Ethiopia - in the years 1926, 1941 and 1961 (4). 

In the northwest, Tekle et al. (5) described a few cases from Setit-Humera; and 
later, Mengesha and Abuhay (6) and Maru (7) described 27 and 18 hospital cases 
respectively. Ashford et al. (8) also presented a few locally acquired cases in the 
northwest, at a place called Belessa (1800 m.a.s.1.). Fuller et al. (9, 10) conducted a 
survey in the Omo and Akobo river basins (southwestern Ethiopia) and found a few 
cases. Not much is known since then. In a recent survey made in 1991, two locally 
acquired cases of VL have been identified in Kibbish (Institute of Pathobiology (IPB) 
data bank, unpublished). Lintdjorn (11) and later Lintdjorn and Olafsson (12) reported 
35 cases in Sidamo and Gamo Gofa administrative regions respectively, mainly from 
among the Konso people in the Segen and Woito river basins. These reports prompted 
the staff of IPB to conduct a long term epidemiological study in one focus -- the Aba 
Roba focus in Konso. 

In this study which is now in progress, a total of 164 cases have been diagnosed 
between March 1982 and May 1991. Part of these results have been reported by Ayele 
& Ah i (13) together with other cases from different parts of the country (Fig. 1). A total 
of 297 cases were recorded in the data bank of IPB by May 1991. These cases originated 
from Sahil, Keren and Teseney in Eritrea, Setit-Humera in Gondar, Mille in Wollo, 
Ghibdo in Assab, Negele, Wadera, Moyale, Mega and Gelana in Sidamo and Konso, 
Woito, Kibbish and Omorate in Gamo Gofa administrative region (Fig. 1). The 
northeastern parts of the country are also considered to be endemic. Schaller and KuIs 
(14) indicated the occurrence of VL in the Danakil and in areas around Jijiga. In 
Hararghe, Fuller (15) conducted a skin test and case-finding survey in the middle and 
lower Awash river valley. No evidence of active VL was provided among 319 individuals 
screened, though a positive skin test of 60% was noted among the Afars. A similar 
positive skin test rate (61%) was reported in lower Omo (10) and 30% in the 
Metema-Humera plains (16). In a recent survey (Hailu et al., unpublished), positivity 
to leishmanin skin test was noted to be around 63% among the Dyssanetch and Bumes 
in lower Omo, 22% among the Konso in Aba Roba, 8-11% among the inhabitants of 
Gelana and also among the Nuers and Anuaks in Gambela. Apparently, there is no 
concordance between incidence or prevalence rates of overt disease and skin test 
positivity. In a three-year survey of VL in lower Omo, only 3 cases could be detected 
while 93 were detected in Aba Roba. Skin test rates were 63% and 22% in lower Omo 
and Aba Roba respectively. An inverse relationship is possible, herd immunity together 
with other factors possibly play a part in determining fates of infections. Reactivity to 
leishmanin could be induced by mammalian as well as reptilian leishmania. The latter 
are parasites of sandflies in the genus Sergentomyia which might also bite man. 
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Recent ELISA-based seroepidemiological surveys (Hailu et al. unpublished 
data) also indicated the following positivity rates, i.e. 17% in lower Omo among the 
Dyssanetch and Bumes, 6.7% in Aba Roba, 6.3% among Nuers and Anuaks in 
Gambela, and 4.3% in Gelana. On the basis of leishmanin skin test and serological 
test results, it can be shown that rates of subclinical infections are much higher than 
overt disease rates. Five to twenty subclinical cases have been estimated for every 
symptomatic VL case in countries like Brazil and Kenya (17,18). This figure is about 
7 in Aba Roba focus and larger in areas of low incidence e.g. lower Orno (Hailu et 
al., unpublished). Which factors activate latent VL infection is a moot question, 
although malnutrition (18,19) is believed to precipitate full-blown VL. Some 
infections are also believed to resolve spontaneously either after symptomatic or 
asymptomatic disease states. 

The age and sex distribution of VL cases depends on whether data was obtained 
from hospitals or from active surveillance in endemic areas. Cases reported by Anderson 
(3), Tekle et al. (5), Mengesha and Abuhay (6) and part of the report by Ayele and Ahi 
(13) are mainly adults. These reports are either based on patients of military origin or 
farm labourers who were somehow able to self-present to very distant hospitals. On the 
contrary, Lintdjorn and Olafsson (12) and later Ayele and All (13) provided the age and 
sex distributions of cases as obtained from Aba Roba focus. Patients from this focus 
originated from wider age range. The age range of 164 patients diagnosed between 
March 1982 and May 1991 was 1-48 years (15.3±9.9 years), 3-48 years (16.2±10.6 years) 
in males and 1-36 years (13.41:8.0 years) in females. Ages between 5 and 34 years (5-39 
in males and 5-24 in females) were mostly affected although a slight increase was noted 
in the age interval 10-19 years (10-34 years in males and 5-14 years in females). It 
occurred in both sexes with preponderance in males 2.0:1, compared with a male to 
female ratio of the Aba Roba population in 1990 of 1.00:1.02. Females are affected at 
younger ages when they are equally active outdoors like their male age counterparts. 
Infants or children under age of 5 years, retired men or adults above age of 50 years and 
women of child-bearing age ( >15 years) are at lesser risk. The latter have limited 
outdoor activity. Analysis of the age and sex related profiles of leishmanin skin test 
reactions (from August 1990; Hailu et al., unpublished) also support the above. Adult 
skin test positivity rate of 33% (59% in males and 19% in females) were attained by the 
age of 15 years. Overall rates were 22% (31% in males and 14% in females), with 2.3:1 
as the ratio of male to female positivity rate. 

In particular, children below the age of 5 years, and to a lesser degree those 
below the age of 14 years had very low positive rates. This particular age specific pattern 
contrasts with the domestic zoonotic VL in Brazil (18) where it occurs in young children. 
It also indicates an outdoor exposure to transmission implied in a similar study at 
Baringo, Kenya. Konso children and adult males herd cattle or farm in the Segen river 
basin and surrounding lowlands. Adult females are active mainly in the peridomestic 
surroundings though they may also visit the valley to bring food to their families (13,21) 
and also work during harvest. In other areas, like in the lower Omo high skin test 
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positive rates are noted among pastoralist children (Hailu et al., unpublished) also 
showing a pattern pertinent to life styles of the Dassanetch and the Nyangatom and the 
particular ecological setup of the disease. Among migrant workers of large-scale farms 
in northwest Ethiopia skin test positivity paralleled the length of stay by the farmers in 
the endemic area (16). Where VL occurs sporadically the disease might be distributed 
in all age groups as is the case with cutaneous leishmaniasis in Sebeta near Addis Ababa 
(22). 

In East Africa P. martini, a species associated with eroded termite hills, has been 
incriminated or suspected as a vector of VL in almost all endemic areas in Kenya 
(23,24,25,26,27), in the Aba Roba focus in southwest Ethiopia (28), and in the Kapoeta 
focus (29)in southeast Sudan. P. orientalis, a sandfly associated with the Acacia-Balanites 
woodland and deep soil cracks, has either been incriminated or implicated as a vector 
of VL in most endemic areas of the Sudan and Ethiopia (8,29,30,31,32,33). The 
presence of a black cotton-clay soil in the Acacia-Balanites woodlands is considered to 
provide a favorable breeding and resting microhabitat for P. orientalis (10,29,30,33). This 
species has been collected from areas in the northwest of Ethiopia in Belessa (8), 
Metema-Humera and Teseney (30,33), from southwest Ethiopia in lower Omo (31) and 
from Awash valley (32). Human infections from P. orientalis, which bites man readily, 
are probably extradomestic in the forests (29,30) and sometimes peridomestic (8). 
Humans, therefore, acquire the infection while intruding into the natural zoonotic cycle. 
Ashford et al., (8) identified blood meals in P. orientalis originating from wild animals. 
In the Paloich-Malakal focus, VL is considered zoonotic. Arvicanthis niloticus, Acomys 
albigena, Rattus rattus, Felis serval and Geneta senegalensis are known to harbor L 
donovani (29). Very little is known about reservoir hosts in Ethiopia. Unidentified 
leishmania have been isolated from Arvicanthis (34). Incrimination of P. orientalis in 
Ethiopia was based mainly on distributional evidences and its readiness to bite man. 
Further evidence of natural infections and vectorial capacity are necessary to substantiate 
this assumption. 

The ecology of termite-hill associated VL in Ethiopia has been explored far better 
than the Acacia-Balanites associated VL. In a recent epidemiological study at the Aba 
Roba focus, natural L. donovani infection of P. martini has been demonstrated 
(Gebremichael et al. unpublished; Gemetchu et al. unpublished). P. martini and P. 
celiae associated with termite hills, bite man readily outdoors in peridomestic 
surroundings (Teferi et al., unpublished; Gebremichael et al., unpublished). This finding 
is corroborated by other epidemiological evidences like age and sex related disease rates 
and leishmanin skin test reactivity profiles that suggest outdoor exposures (Hailu et al., 
unpublished). Spatio-temporal variations in disease and infection/exposure rates in this 
focus are density dependent. Presence and absence of termite-hills, seasonal abundance 
and biting density of P. martini, human population size and settlement patterns are 
among the few determining factors that affect the extent of man-fly contact. It is 
considered that specific human activities like tending cattle, scaring animal pests and 
harvesting, predispose the Konso to sandfly bites. Transmission from man to man plays 



an important role in this focus. L. donovani infections in domestic or wild animals are 
yet to be discovered. Although P. martini has been recorded from Dire Dawa (35), 
Belessa (8); and from ICibbish in lower Omo and Gelana (IPB, unpublished), its role in 
the transmission of VL in these places is as of yet unknown. 

Objectives of the On-going IDRC-Supported Study 

A socio-epidemiological survey of VL in agricultural development and 
resettlement schemes was launched beginning September 1988. The central objective 
of the survey was to study the magnitude of the disease and its socio-economic 
implications with the view of formulating preventive and control strategies in the various 
ecological settings of the country. 

Methodology 

Selected areas in the south, southwest and western Ethiopia where VL is known 
to occur and where human resettlement has been occurring were selected. The study 
areas included: 

The Konso area in the Segen Valley, southwest Ethiopia. 
The Woito resettlement scheme in southwest Ethiopia 
Omorate & Kibbish in southwest (an area of agricultural development) 
Itang (Gambella) in western Ethiopia, and 
The Gelana resettlement scheme in south Ethiopia. 

Repeated cross-sectional surveys were carried out in six foci (i.e. Woito, Kolme, 
Omorate, Kibbish, Itang and Gelana). A longitudinal study was launched in one focus 
- the Aba Roba (Fig. 1). The methods employed are as outlined below: 

A. Cross-sectional 
Active case-finding surveys 
Passive case-finding surveys 
Serological mass screening 
Leishmanin skin test surveys 
Entomological surveys 
Search for animal reservoirs 
Socio-demographic surveys 

B. Longitudinal 
Quantitative epidemiological studies 
Risk factor studies (migration, settlement patterns, age, sex, 
occupation). 



- 101 - 

Passive case detection was also carried in hospitals from Addis Ababa where 
patients are referred. The history of migration was recorded. This information was used 
to carry out an active case detection survey in areas alleged to be transmission sites. 
Data on migration was obtained from local government offices, the Relief & 
Rehabilitation Commission and from the Institute of Development Research of Addis 
Ababa University. Aerial photographs were also studied to examine dispersion of 
villages in Konso sub-district. Changing patterns of settlement in Konso were studied 
during the socio-economic surveys. 

Results 

Population Distribution in Ethiopia 

The distribution of the Ethiopian population has been changing gradually for over 
100 years along with changing land ownership and land use patterns. However, swift 
changes in migration and settlement patterns have also occurred episodically with 
government land reform and resettlement schemes. In 1984, the population in the 
central and northern highlands comprised 89% of the total, in an area representing only 
38% (36). The unbalanced population distribution has resulted in severe land 
degradation and disequilibrium in human ecology. This has resulted in at least two major 
famines in 1974/75 and 1984/85. The lowland areas, relatively sparsely populated, have 
been rendered unproductive. This is partly because of the prevailing tropical diseases 
of man including malaria, yellow fever, visceral leishmaniasis and schistosomiasis. 
Down-slope movement is now taking place increasingly, a trend that has brought forth 
a new avenue in the human ecology vis-a-vis the increasing suffering of the Ethiopian 
population from the mentioned above diseases. 

Settlement & migration patterns in Ethiopia 

Four settlement patterns were identified: 

Government-sponsored ("large-scale", "low-cost" or "integrated" schemes) 
War-driven 
Spontaneous, and 
Temporary migrations 

These migration patterns have resulted in the influx or outflux of large numbers 
of people to areas endemic for tropical diseases. Tables 1, 2 and 3 provide a summary 
of major resettlements that have occurred in Ethiopia mainly due to 
government-sponsored schemes. Data on migration due to war, famines and on 
temporary migrations are scarce. In the Ethio-Sudanese border, an estimated number 
of 350,000 Sudanese refugees have been settled since 1983 at Itang refugee camp. 
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Temporary and spontaneous down-slope migration and settlement is also 'mown 
to have taken place by the Konso living in southwestern Ethiopia (37). By studying 
aerial photographs and also from studies carried by Hallpike (38) it has become apparent 
that the Konso have gradually dispersed from large hill-top villages to smaller low-lying 
villages in the nearby lowlands. In addition, hill-top villagers of Konso highlands are 
practising temporary migrations to the lowlands for agricultural purposes. 

Table 1: Major Population Movements (Resettlements) in Ethiopia 

Sources: Kloos & Adugna (36); Pankrust (39); Bedri et al. (40); Briine (41) 

Period No. resettled Nature of 
Movement 

Distance 
covered 

Before 1950 Spontaneous Short (<200 kms) 

1950 - 1970 1,000,000 Spontaneous Short 

1974 - 1980 40,000 Govt-sponsored Short + long 
(55 schemes) 

1979 110,090 Govt-sponsored Short + long 
(84 schemes) 

1984 - 85 600,000 Govt-sponsored Long 
(280 schemes) 

1986 - 1988 Less than 10,000 Govt-sponsored Long 
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Table 2: Major regions of settler origin and settlements 
Percentage of settlers by origin 

Region Percentage Endemicity for VL 

Wollo 61.0 Focal in eastern lowlands 
Shoa 18.9 ? 
Tigray 15.5 ? 
Gojam 2.9 ? 
Gondar 1.1 Western lowlands 

Percentage of settlers received by region 

* = No VL survey done (Source: OEA (42); IPB data (1984 -1990)). 

Receiving region Percentage Endemicity 

Wollega 50.4 ? 
Illubabor 24.3 ? 
Gojam 12.4 ? 
Keffa 10.3 ? 
Gondar 1.2 Western Lowlands 
Shoa 1.2 ? 

? = Unknown 
Source: Kloos & Adugna (36). 

Table 3: Resettlements in VL survey areas 

No. Year of Nature of 
Locality Settled No. of Villages settlement settlement 

Woitu 155 1 1983 -Spontaneous 
-"low-cost" 

. Gelana 1200 2 1979-80 -Spontaneous 
-"integrated" 

Gambela 6318 
[Baro Abol] 

6 1985 -"Large scale" 
or "low cost" 

[Shebo]* 14,484 9 II 

[Perbonge]* 6613 6 II 

[Ukuna]* 2545 4 It 

[Ubala]* 8934 9 It It 



Gambela 

(Itang) 

Gelana 
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Visceral leishmaniasis field surveys were carried in selected areas represented by 
the four aforementioned migration and settlement patterns. As VL has not been 
considered in the planning and the implementation of resettlement schemes, it was 
necessary to carry a base-line epidemiology of the disease. The areas of survey and the 
work done is summarized in Tables 4a and 4b. 

Table 4a: Summary of Active Surveillance, 1982 - May 1991 

-Refugees (657) 433(34.4) 

-Indigenous (320) 277( 7.6) 
-Settler & staff 301( 1.7) 

(326) 

-Indigenous (157) 106( 6.6) 

-Settlers (526) 203(12.8) 

-Indigenous (978) 539(56.1) 

-Indigenous(1312) 175(74.9) 
-Farm laborers(260) 247(13.4) 
-Mixed (146) 143(45.5) 

* Diaposed by MSF Holland/ Belgium (1990) 
** Diaposed by Lintdjorn & Olafsson (12) 

438(15.8) 

320( 6.3) 
317( 8.5) 

136( 5.1) 

203( 3.9) 

659(17.1) 

164(17.1) 
223( 5.8) 
116( 7.8) 

8 
12* 3333 
O 

O 

4 903 

3234 
2 1028 
1 

0 1256 
O 

Leishmanin ELISA 

Study popn. Number tested Number tested # of #of 
Locality (# examined) (Percent +ve) (Percent +ve) VL cases Sandflies 

Konso 31** 

(Woitu) -Settler (178) 116(18.1) 1 194 
(Kolme) -Peasants(891) 304 (8.7) 15 
(AbaRoba) -Peasants(3500) 2603(21.9) 2599 (6.7) 164 
(Other PAs) -Peasants(698) 32 1446 

All Places 9949 5027 5638 270 

Lower Omo 

(ICibbish) 
(ICangatan) 
(Omorate) 



Table 4h: Summary of Active & Passive Surveillance. Distribution of VL Cases by 
Region and District, 1982 - May 1991 

Region 

Eritrea 

Gondar 

Wollo 

Illubabor 

District (Areas) 

- Sahil (Algena, Afabet, Nakfa) 
- Keren (Halhal, Asmat) 
- Gash & Setit (Teseney) 
- Assab (Ghibdo) 

- Wegera (Humera, Umhajer) 
- Unknown 

- Awsa (Mille) 

- Gambella (Itang, Jekawo) 

- 105 - 

No. of cases 

52 
7 
3 
1 

2 
1 

1 

12*+ 8 

* Diagnosed by Lintdjorn & Olafsson (12) and by MSF Holland/Belgium 1989 

Gamo Gofa - Konso (Segen, Woito) 31*+212 
- Kuraz (Omorate, Kibbish) 3 

Sidamo - Gedeo (Gelana) 4 
- Borena (Negele, Wadera) 1 

- Arero (Moyale) 1 

Gojam - Unknown 1 

All places 43*+297=340 
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III. Epidemiology of VL 

A. Konso areas 

This is a subdistrict in north Omo region, southwest Ethiopia comprising 34 
Peasant Associations (PAs) that make up the catchment areas of the Segen-river basin. 
The population of the subdistrict in 1984 was estimated to be 85910 (43) with human 
density close to 47 persons/1cm' (CS0,44). The area is found in the altitude ranges of 
800-1900m and with a total annual rainfall range of 200-1000 mms which mostly occur 
in the months of March, April and May. Eighty five percent of the area is either arid 
or semi-arid. All except the riverine vegetation and the dry open shrub savannah, is 
under cultivation. The soil in the slopes is poorly developed and the Konso have always 
depended and learned to conserve soil and to inhabit hill-tops (Fig. 2a). This strategy 
was adopted not only to optimize the use of land but also to avoid malaria and tribal 
conflicts with the neighbouring Borena tribesmen (37). 

However, the Konso gradually dispersed to down-slopes. The number of 
settlements has gone from 78 to over 100 in the last 20 years (37,38). Lowland 
cultivation and animal keeping in Konso lowlands is done peculiarly by temporary 
migrations. The migration and land use patterns in Konso district has had an important 
bearing on the epidemiology of VL In the years between 1982 - May 1991 a total of 243 
cases of VL have been detected (12, IPB data, 1984, 1991). The distribution of the 212 
cases by PAs is shown in Fig. 2b, the largest number being from Aba Roba. All cases 
are reported in 13 (of 34) PM. These PM are all southerly adjoined to the Segen and 
Woitu river beds; 164 cases originated from Aba Roba PA which itself is comprised of 
six villages. Leishmanin reactivity, seroprevalence, and incidence in these villages varies 
spatially (Table 5). This is related to altitudinally determined density-dependent human, 
biotic and environmental factors. The disease in this focus is transmitted by P. martini 
and P. celiae (Gebre-Michael et al., IPB data, unpublished; Gemetchu et al. 
unpublished). These phlebotomines are associated with eroded termite-hills. 

Density-dependent phenomena affecting the degree of man-fly contact include: 

sandfly abundance 
numbers of termite hills in the villages and farms 
numbers of biting flies (biting-density) 
extent of contiguity and separation between houses and termite hills 
extent of interspersing between houses and termite hills. 
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Table Sa: VL in Aba Roba, Spatial & Altitudinal Distribution by Village 

Total Total # No. of 
Village Altitude # of houses Population of termite 

(m) (May, 1990) cases hills 
(1991) 

Gabo 1590 94 558 9 

Foro 1480 258 1449 24 

Kormale 1460 158 936 32 

Saba 1420 58 429 4 

Goinada 1250 140 920 40 178 

Galga 1200 114 573 55 229 

All villages 822 4865 164 822 

Table Sb: VL in Aba Roba, Incidence, Prevalence and Exposure Rates 

Village Annual Leishmanin Seropositive 
incidence(%0) (% +ve) (% +ve) 

Gabo 2.2 18.6 3.8 

Foro 2.0 15.8 4.4 

Kormale 2.4 15.1 8.6 

Saba 1.0 20.6 4.9 

Goinada 5.7 29.2 8.8 

Galga 10.3 26.6 6.7 

All villages 4.2 21.9 6.7 
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With decreasing altitudes the extent of man-fly contact is increased, hence, the 
lowlands around the two villages named Galga and Goinada present a higher risk for 
exposure and infection in Aba Roba. About 40% of the cases in Aba Roba are from the 
four hill-top villages. These cases are presumed to have acquired the disease in the 
lowlands at the Toms' and Seferas'. Toms' and `Seferas' are open outlying posts 
located away from Konso hill-top villages towards the Segen river valley where people 
spend nights usually a week, a fortnight or even months while tending cattle or for other 
agricultural activities. Inhabitants of Goinada and Galga use the lowlands in the Segen 
valley more frequently than other members of their PA in Aba Roba. No animal 
reservoirs are yet discovered in this focus; man to man transmission presumably plays an 
important role. 

B. The Gelana focus 

This area was identified as a VL focus in 1985. The indigeneous population of 
this area are the Guji and Koyra. However, in the Gelana river bed about 390 families 
(total number of 1350 individuals) displaced during the Ethio-Somali war, were resettled 
in 1979-80. The resettlement scheme was sponsored by the Relief Rehabilitation 
Commission, Ethiopia. Three villages, two representing the resettlement scheme and one 
the indigenous population (Table 4a and Table 6) were surveyed on four occasions for 
active case findings, leishmanin and serological surveys and for entomological studies. 
Four patients were identified, all adult females aged 25-35 years among the Guji and 
Koyra ethnic groups. A total of 528 settlers and 157 indigeneous inhabitants (Table 4a) 
were examined. ELISA and skin tests were employed to screen the settler, as well as the 
indigeneous, populations. 

Table 6: Summary of Leishmanin & Serological Findings in Gelana 

% Positive % Positive 
Population Village (Leishmanin) (Serology) 

Settlers Kombolcha 11.1 4.7 
Jeldo 17.8 <1.0 
Both 12.8 3.9 

Indigenous Edibira 6.6 5.2 

All villages 11.1 4.3 



Table 7 shows the total number of sandflies collected on three occasions by 
various collection methods. P. martini, a phlebotomine incriminated as a vector in Aba 
Roba focus was also collected. Eroded termite hills are also common. This area makes 
up part of the rift valley east of lake Abaya at an altitude of 1300 metres. 

Table 7: Sandi'ly Species from the Gelana Valley, Oct-Nov; Feb.March, 1985; 
Oct-Nov, 1990 

Method of Collection 

46 76 358 0 903 

Sticky 

Plate 
CDC Aspirator 

Human 

bait 
Total 

Species M F M F M F M F M F 

S. Squamipleuris 0 0 10 6 0 0 0 0 10 6 

S. bedfordi 145 59 14 28 272 70 0 0 431 157 

S. africanna 134 68 3 4 2 3 0 139 75 

S. adleri 1 0 0 0 0 0 0 0 1 0 

S. heisch 0 1 0 0 0 0 0 0 0 1 

S. clydei 0 0 1 0 0 0 0 0 1 0 

S. antennata 3 8 0 0 0 0 0 0 3 8 

S. schwetzi 6 0 6 0 10 0 0 0 22 0 

P. rodhaini 11 7 0 0 0 0 0 0 11 7 

P. martini 19 7 1 3 0 1 0 0 20 11 

Total 319 150 35 41 284 74 0 0 638 265 
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C. The Kibbish-Omorate focus 

This focus is located at the southwestern end of Ethiopia in the lower Omo river 
basin. Omorate town itself is located at 400 m a.s.l. and at latitude 4°401-4°53'N and 
longitude 30°5'-36°13' E. The annual average temperature is 30°C and the average 
annual rainfall is between 220-380 mms. The district lies between the Kitui VL focus in 
Kenya and the Paloich-Malakal and Setit-Humera focus in the Sudan and Ethiopia. The 
Omo basin covers an area of 24,600 km2 which is effectively drained by the Omo and its 
tributaries. The total population of the district is estimated to be 26,365 (1984 census, 
43). Recently, a large-scale agricultural scheme was started in an area of about 5000 
hectares. The total number of employees in 1990 was 1500. There are further plans lo 
expand the farm to even larger scales as the basin can provide an irrigable area of about 
250,000 hectares. 

VL surveys were carried among the Dassanetch and the Nyangatom that live 
around the Omo river. A total of 2,706 individuals were examined, of which 1,274 were 
skin tested. Serum was obtained for antibody detection. The total number of cases 
detected over a period of four years was three, a male child of age 2 years, a woman of 
age 33 years and a young man of age 29 years. The skin test and serological survey were 
done among the indigenous inhabitants and also among temporary and permanent labor 
migrants. The results are compared and presented in Tables 8 and 9. A total of 5,518 
sandflies were trapped in this area in May 1991 using three methods (sticicy traps, suction 
aspirators, light traps). P. orientalis, P. martini, P. duboscqi and other Sergentomyia were 
collected. P. orientalis was collected in larger numbers compared to P. martini or P. 
duboscqi. Table 10 summarizes results of female fly dissections carried during the 
months of May and September, 1991. At Kangatan, a village north of Kibbish where one 
of the three cases was living, natural infection by leishmania (yet unidentified to species 
level) was found in one P. orientalis. In a recent survey at Kangatan (Sept. 1991) 
another VL case has also been diagnosed. 

Table 8: Leishmanin & Serological Survey Results Among Indigenous Bumes in Kibbish 

Village % Positive %Positive Spleen rate 
Leishmanin Serology 

Lebere 71.0 12.0 12.6 
Ataper 52.1 16.7 23.4 
Natante 32.0 14.3 12.9 
Naweyakori 70.0 10.0 14.9 
Lukemugnen 57.6 34.4 7.6 
SPCM village 55.3 11.8 9.2 

All villages 56.1 17.1 12.9 
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Note: B = both 
G1 = name of a village built for laborers 

Table 9: Leishmanin & Serological Survey Results in Omorate 

% Pos. % Pos. 
Pop. Type Village Leishmanin Serology 

M F B M F B 

Indigineous Torongole 
+ 87.4 53.1 74.9 15 21.6 17.1 
Boarding Sch. 

Mixed Omorate 55.8 39.6 45.5 11.9 5.4 7.8 

Farm Camp sta. 
Labourers + 15.2 2.7 13.4 6.6 0 5.8 

G1 

All Villages 42.4 3.7 40.5 9.9 9.9 9.9 
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Table 10: Number of Dissected Sandflies Collected From Soil Cracks and Termite Hills 

Place of Collection 

Species 1Caneatan Kibbish Omorate All places 

Human CDC Human CDC Human CDC Total 
bait light bait light bait light 

trap trap trap trap 

Total 9 47 1 50 37 144 

* Flagellates isolated by NNN medium from one fly of each species. 

D. The Woitu - Kolme focus 

Woitu is a small resettlement village in the Woitu river bed at 700 m a.s.l. This 
village was established in 1983 by the Ministry of Agriculture, and is one of the schemes 
categorized as "low-cost" resettlement. The Konso living on the nearby hill-top villages 
at Kolme have descended dovvn to this plain. The plain is an extensive woodland and 
thornbush savannah traversed by the Woitu river. Long chimney type termite-hills are 
quite prevalent unlike in the Segen river basin where pipe-organ eroded type termite-hills 
prevail. The Konso living uphills had been faced with serious shortages of agricultural 
land and rain which has forced them to farm on the Woitu plains which can be irrigated. 
The resettlement was started by 134 families (347 members in 1983). Not all members 

P. orientalis *9 11 
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P. duboscqi - 
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S. multidens - 

S. squamipleuris - 
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of each family moved to the plains. Although the numbers of resettlers has fluctuated 
each year, the overall trend is one of continual increase. The numbers fell to 84 families 
in 1988 when the rains were better and in 1991 it rose to 150 families (424 members). 

VL survey was done in Woitu and Kolme with the view of monitoring changes in 
the incidence of the disease as a result of resettlement in the plains. Sera of 142 
individuals from Woitu and 304 from Kolme were tested for anti-leishmanial antibodies. 
A total number of 1,069 individuals, 178 from Woitu and 891 from Kolme, were screened 
at various times (Table 11). Sandflies were collected to study the species compostion. 
A total of 16 patients, 1 from woito and 15 from Kolme, were diagnosed. The place of 
infection for the single case in Woitu was unknown. Table 14 summarizes results of the 
serological screening. 

One hundred and ninety nine sandflies collected during Juneauly 1989 and Nov 
1990 were all identified as species in the genus Sergentomia except for a single specimen 
of P. duboscqi (Table 12). No animals have yet been found to be naturally infected with 
L. donovani. Two strains, one isolated from Heterohyrax brucei and another from Xerus 
rutilus were characterized as L. aethiopica. 

Table 11: Serological Screening of VI in Woitu and Kolme, July 1989 

% Positive (Serology) 

Village Males Females Both Sexes 

Woitu 19.7 15.0 18.1 
Kolme 8.5 8.8 8.7 

Table 12: Sandflies Collected from Woitu and Kolme 

Method of collection 

Aspirator 

MF 
CDC 

MF 
Total 

MF 
- 12 24 10 24 
4 4 24 44 28 48 
- 10 17 10 17 
1 2 31 21 22 23 
1 1 3 3 4 4 
- 0 6 0 6 
- 1 0 1 0 
- 1 1 1 1 

7 73 123 76 123 

Species 

S. bedfordi 
S. antennata 
S. schwetzi 
a. clydei 
S. africana 
S. squamipleuris 
S. ingrami - 

S. duboscqi - 

Total 6 



M = Male; F = Female; B = Both. 
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E. The Gambella focus 

Five field trips were made to Gambella. Four case-finding and entomological 
surveys were followed by one serological and leishmanin slcin test survey. No 
autochthonous cases could be detected over a period of 7 years. Since 1983, large 
numbers of Sudanese refugees have come and settled in two major locations (Itang & 
Pugnido). The refugees all came from the eastern Sudan. About 20,000 Nuers and 
Dinka came from Upper Nile Province and settled at hang. About 6,300 Ethiopian 
migrants, the Kembatas from Shoa, were also resettled at Baro-Abol in 1985 (Table 3). 
Our team decided to do the clinico-epidemiological study among these two migrant 
populations and also among indigeneous inhabitants (Anuaks and Nuers). 

A total number of 1,398 individuals were examined of which 1,232 were 
skin-tested and bled for sera (Table 4). Screening for anti-leishmanial antibodies was 
done using the ELISA. A total number of 8 patients was diagnosed among the refugees 
and none among the resettlers or the indigeneous population. Another twelve patients 
were diagnosed among the refugees by the medical team of MSF Belgium/Holland using 
the Direct Agglutination Test. Large numbers of the refugees from Upper Nile province 
received treatment for VL. Skin-test and serology results are presented in Table 13. As 
is shown, the rate of seroprevalence and reactivity to leishmanin among the refugees is 
significantly higher than the rate among the resettlers or the indigeneous Anuaks and 
Nuers. 

A total number of 3,333 sandflies were collected from Gambella in Itang on 
different trips. Results in Table 14 show the species and the methods of collection of a 
single field trip. All the 366 sandflies were species in the genus Sergentomyia. 

Table 13: Serological & Sldn-test Findings in Three Populations of Itang, 1990 

% Positive % Positive 
(Leishmanin) (Serology) 

Population groups Village MF BMF B 

Indigenous Itang 10.2 5.4 7.6 10.1 2.5 6.3 

Resettlers Baro Abol-A 7.3 0.0 6.1 8.5 0.0 7.1 
Baro Abol-B 1.7 0.0 <1.0 9.8 7.8 8.8 
Both 3.1 0.0 1.7 9.4 7.5 8.5 

Refugees Telule-9 35.1 3.5 34.4 16.3 15.1 15.8 
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Table 14: Sandflies Collected from Itang, May 1990 

Method of Collection 

Discussion 

The occurrence of outbreaks of VL in Ethiopia is not well discerned especially 
among populations in endemic areas. In contrast, epidemic outbreaks in neighboring 
countries, the Sudan and Kenya, are well documented (29,45,46,47,48,49). The 136 
cases reported from southwest Ethiopia by Anderson (3), patients among labor migrant 
in Metema-Humera region (5,6,7) and also the patients among the military in Sahil, NE 
Ethiopia (13) are examples of the few outbreaks known in Ethiopia. These outbreaks 
have resulted from migration by non-immune highlanders into the zoontic disease foci. 

Since 1980, large scale agricultural farms in northwest Ethiopia have been 
abondoned. Instead, new agricultural schemes have been initiated elsewhere e.g. in 
lower Omo basin. The lower Omo region which ecologically resembles the 
Metema-Humera in northwest Ethiopia and also the lowlands in eastern Sudan attracted 
the attention of agricultural economists and now a joint Ethio-Korean agricultural project 
is underway. A large number of people mainly small-scale traders and farm employees 
have immigrated. The indigenous inhabitants of the region (the Dassanetch) are making 

Aspirator Sticky traps CDC Total 

MF MF MF 2 

0 2 0 0 0 0 2 

51 133 28 67 2 8 289 

3 1 8 15 2 1 30 

3 0 7 0 3 2 15 

0 0 0 0 0 1 1 

4 0 1 4 2 0 11 

1 0 0 0 0 0 1 

2 12 0 2 0 0 16 

1 0 0 0 0 0 1 

65 48 44 88 9 12 366 

S. squamipleuris 

S. schwetzi 

S. antennata 

s. clydei 

S. adleri 

S. africanna 

S. namibensis 

S. bedfordi 

S. harveyi 

Total 
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a breach to their semi-nomadic pastoral life. It was, therefore, necessary to launch an 
active VL surveillance, including studies on the vectors and reservoir hosts of the disease. 

Two nearby areas in lower Omo basin, Omorate and Kibbish, were surveyed. Our 
sldn test surveys in those areas show a positive rate above 50% (54% in Kibbish, 75% 
in Omorate). Fuller at al. (9) earlier reported a rate of 61% in the same area. Positive 
skin test rates in school children were close to 90%. Seroprevalence was determined to 
be 17%, one of the highest rates from our surveys in many foci. Only three locally 
acquired VL cases were diagnosed despite high rates of positive leishmanin or serological 
reactivity. No cases have so far been identified among labor recruits of the farm. The 
positive leishmanin rates and seroprevalence in this group was 13% and 6% respectively. 
These rates, low as they are, can be expected to increase in the future. Man biting 
phlebotomines collected from these areas include P. orientalis, P. martini and P. 
duboscqi. The latter is known to transmit L. major in Kenya and Senegal (50). This 
parasite is believed to exist in lower Omo causing cutaneous leishmaniasis. In one recent 
survey north of Kibbish at a place called Kangatan, leishmania (yet unidentified to the 
species level) was isolated from a single P. orientalis (Table 10). The vectorial status of 
these three man biting phlebotomines in lower Omo is yet to be determined and it 
presents a complex ecological situation that needs to be unraveled. 

Aba Roba represents a VL focus of high endemicity. Microfocal variations in the 
incidence of the disease are shown in Table 5. Annual incidence rates as high as 12/1000 
are known in one village named Galga (Table 5b). Skin test and serological profiles 
(Figures 3 and 4) as well as the age and sex distribution of cases (Figures 5 and 6) 
suggest outdoor exposures. This is attributed to the migration of children and young 
adults to the Segen valley and surrounding lowlands where transmission takes place. 
Males are at higher risk, twice as many males being exposed or infected as females. The 
increasing use of the lowlands as well as down-slope resettlements in the Segen are 
considered to increase the extents of man-fly contact and disease. 

There has not yet been any effective resettlement in the Segen valley. One 
planned scheme intended to resettle about 5,000 Konso has been aborted. A smaller 
number of Konso have been resettled in the Woitu plains. Seropositivity rates among 
these settlers in Woitu was the highest (18.2%) of our surveys (Table 11) although so far 
only one case of VL was diagnosed. The Woitu plain, even though proximate to the 
Segen valley, is not part of it. It is ecologically different in soil, vegetation and fauna. 
There is very little information about the vectors and reservoir hosts of the disease in this 
plain. There are cases of VL among the Konso living in Kolme and other PM (Fig.2). 
These cases are considered to have acquired the infection in the lowlands of the Segen 
valley also as a result of temporary migrations from the highlands. 
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A similar ecological situation exists in Gelana in So. uth Ethiopia. P. martini is the 
suspected vector of VL in Gelana (Table 7). The disease, however, occurs only 
sporadically. Four adult cases of VL were diagnosed with our active surveillance 
programme in a community of 526 resettlers and 157 indigenous inhabittants (Table 4a). 
Seropositivity rates were between 3 and 5%. Positive leishmanin reactivity was also 
between 6% and 13% (Table 6). The seasonal abundance of P. martini its biting 
density, and its biting habits in this focus are not known. Animal reservoirs are not 
known either. 

Gambela is a district which, like the lower Omo region, is sparsely populated. 
Currently large numbers of highlanders have settled and now 55% of the population in 
Gambela is of settler origin (Table 3). The refugee population in 1989 was four times 
as large as the settler and the indigenous population. VL survey in Gambela was started 
in 1983 mainly in outpatient clinics at various hospitals and health centres. No cases were 
detected even in our latest active case-finding surveys while eight cases were diagnosed 
among the Sudanese refugees (Table 4) who recently originated from the Upper Nile 
Province in the Sudan. 

Table 13 shows a summary of the serological and skin test results in three 
population groups, i.e. the indigenous, settler and refugees. There is a significant 
difference in the percent positive rates pararelling our clinical findings. No phlebotomine 
sandflies were found in our collections of May 1990 (Table 14). The seropostivity rates 
in the ELISA are as high as the rates in the Aba Roba focus. This does not, however, 
correspond to the leishmanin skin test or clinical findings. 

Mthough the presence of VL in Gambela has become doubtful, our surveys have 
not been extensive enough to consolidate this view. It is necessary to search for potential 
vectors of VL, as large numbers of Sudanese refugees have had the disease before. 
Among Nuers and Dinka who have come from Bentiu and Pangak in Upper Nile 
Province, a seropositive rate of 17% and a positive leishmanin reaction of 34.4% was 
noted (Table 13). Perea et al. (51) also reported a seropositive rate of 18.2% using 
IFAT in a community in a village called Ler in the Upper Nile Province. Higher rates 
were also reported by De Beer et al. (49) among patients reporting to emergency 
hospitals in the Sudan. P. orientalis is implicated to be the vector of VL in the 
devastating epidemic areas of Upper Nile Province (Judith Schorscher, 52). One of the 
most important elements in the possible spread of the disease eastwards will be the 
increase of human populations both from the Sudan and the Ethiopian highlands. There 
is very little knowledge about the sandfly fauna in Gambela. Local capability in the 
diagnostics and in the management of VL need be improved in the hospitals and health 
centres of Gambella. 
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VL in Ethiopia is widespread in geographically varied ecological situations. There 
is insufficient epidemiological information in most foci. The gaps in knowledge and 
research needs have been identified and summarized as follows: 

1.Konso 
Ecology: 

Termite-hill associated 
P. martini / P. celiae are vectors 
Anthropozoonosis implied 
Peridomestic/extradomestic transmission 
Stable endemicity 
Large human population at risk 

Research Needs: 
Transmission related vector studies 
Transmission modelling 
Surveillance and pilot control 
Search for animal reservoirs 

Omorate/Kibbish/ICangatan 
Ecology: 

Acacia-Balanites woodland associated 
Anthropozoonosis implied 
P. orientalis and/or P. martini are vectors 
Occurs sporadically and in outbreaks 
High seroprevalence and skin test positivity are known 
Area is sparsely populated 
Agricultural developmental schemes are expanding 

Research Needs: 
Detailed studies on vector, reservoir hosts and human epidemiology 
Regional surveillance programme recommended 

Metema-Humera 
Ecology: 

Anthropozoonosis implied 
P. orientalis implicated 
Area is sparsely populated 
Occurs sporadically and in outbreaks 
Large-scale agriculture is being resumed 

Research Needs: 
Regional surveillance recommended 
Reconnaissance surveys on vectors and reservoir hosts 
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Sahli 
Ecology: 
- Occurs sporadicaly and in outbreaks 

Area is sparsely populated 
There is very little knowledge about disease, vectors, reservoir hosts and 
the parasite 

Research Needs: 
Active and passive surveillance 
Reconnaissance surveys on vectors and reservoir hosts 
Zymodeme analysis of parasite necessary 

Gambella 
F,cology: 

Disease is unreported or absent 
Area is sparsely populated 
Large scale settlements are underway 
Low levels of seropositivity and leishmanin reactivity suggest absence of 
the parasite or its sporadic nature 
Sandfly fauna is unexplored 

Research Needs: 
Active case finding surveys are necessary 
Search for any potential vectors recommended 

Woitu 
Ecology: 
- Area is sparsely populated 

Sporadic occurence among recent settlers is observed 
High seroprevalence rates among recent settlers is noted 
Resettlements are in progress 
Sandfly fauna is unexplored 

Research Needs: 
- Annual cross-sectional surveys among resettlers recommended 

Search for vector and reservoir hosts 

Gelana 
Ecology: 

Disease occurs sporadically 
Low levels of seropositivity and leishmanin reactivity are noted 
Long standing settlements and resettlements are known 
P. martini is a suspected vector 

Research Needs: 
Detailed studies on vectors and reservoir studies are necessary 
Case finding surveys on annual intervals recomended 
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Control and Prevention of Leishmaniasis in Ethiopia 

Practical approaches towards control and prevention of VL in Ethiopia are 
discussed here in the context of the two epidemiological situations presented above. The 
lower Omo region represents an extended wide area of low incidence in the Acacia- 
Balanites woodlands. The Aba Roba represents a localized area of high incidence where 
in man-to-man transmission plays the most important role in a termite-hill ecology. As 
explained in the preceding pages all elements involved in the cycle of causal agents in 
these foci and elsewhere in other endemic areas of Ethiopia is not fully understood, 
making recommendations of the best strategy and tactics of control difficult. Research 
on control measures on a pilot-scale is necessary while at the same time conducting field 
epidemiological studies. 

Reservoir control of VL in Ethiopia cannot be discussed as no animals are yet 
incriminated. In the Aba Roba focus, southwest Ethiopia, man to man transmission plays 
an important role for which prevention relies essentially on chemotherapy. The 
prospects of vector control by use of chemicals needs to be evaluated in a pilot-trial. 

Anthropozoonotic or amphixenotic VL is implied in other VL endemic areas, 
mainly in the Acacia-Balanites woodlands. Such are areas in the southwest and 
northwest of Ethiopia are where the disease mostly occurs at relatively low incidence 
rates among the indigenous population. In such foci VL can occur in outbrealcs, usually 
related to population movements and among labor recruits of large-scale agricultural 
developmental schemes. Such was the case in agricultural projects established around 
1968 in the Ethio-Sudan border in northwest Ethiopia. In these foci the search for 
animal reservoirs has to continue and the vectorial status of P. orientalis or any other 
potential vector (e.g. P. martini in lower Omo) needs to be examined. Recent surveys 
in southwest Ethiopia have shown the presence of P. orientals and P. martini in the same 
locality (IPB, unpublished data). 

A VL surveillance program involving active and passive case finding surveys is 
recommended at a regional level within the existing health infrastructures of the Ministry 
of Health. A continually monitored surveillance involving peripheral health units is 
believed to: i) ensure the detection of changes in disease rates; ii) increase awareness; 
iii) facilitate easy access to drugs; and iv) to monitor the spread of the disease. 
Reporting by vigorous case detection and treatment of patients is necessary. Vector 
control by chemicals can be very difficult. A case in point was the sandfly control pilot 
project in the Paloich-Malakal area which proved unsuccessful; the reasons being the 
limitations in forest-vvide application of DDT, malathion or BHK in the Acacia-Balanites 
woodlands. 

In the Segen valley, southwest Ethiopia, where eroded termite hills provide a 
shelter for P. martini/ P. celiae and also for small mammals, VL occurs at higher 
incidence rates of up to 12/1000 in localized low altitude ( <1300 m) villages. This 
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ecological environment involves complex interactions between human agricultural activity, 
settlement patterns and the vector habitats. The vector itself depends on the 
microhabitat of other subterranean insects (the Macrotermes termites) for shelter. The 
feasibility of environmental control approaches e.g. destruction of termite hills, needs to 
be examined. Such approaches need careful consideration as their effect may in fact be 
in the negative direction, e.g. increasing man-fly contact. The dovvn-slope villagization 
and large-scale human settlement ventures need be seriously thought out. Control of VL 
must be considered in the planning and implementation of any government sponsored 
resettlement schemes in the Segen valley. One recent resettlement scheme in the Yanda 
plain (a northern aspect of the Segen valley) was abandoned in 1988 when it was found 
out that no VL surveillance had beem considered in the planning of the scheme. 

The location of two villages, Galga and Goinada, at altitudes of 1200 m does not 
conform to the traditional Konso settlement pattern and now over 60% of VL cases in 
Aba Roba come from these two villages alone. About 1,500 individuals (240 households) 
live in these villages representing 30% of the population of Aba Roba (1990 population 
data, IPB). The Konso have traditionally settled on hill-top villages presumably for fear 
of malaria, among other reasons. The villagers on hill-tops are at lower risk of acquiring 
VL. Increasing population pressure and the scarcity of agricultural land has, however, 
gradually necessitated the increased use of the Segen valley and surrounding lowlands. 
The Konso have adapted to this ecological imperative mainly through temporary 
migrations to the plains. This down-slope migration involves night activities of variable 
duration: days, weeks or even months in the unsheltered expanse of the plain where 
termite hills are prevalent. Vector control by personal protection devices, e.g. 
impregnated nets, is quite feasible. Insecticide spray in the ventilation shafts of termite 
mounds, though difficult, is also a possible vector control approach. 

As a focus of high incidence, vigorous case detection and treatment of patients 
in Aba Roba will remain a leading approach to control. The pentavalent antimonials 
(Sb") have been the treatment of choice since the 1950s. In daily doses of 10-20 mg 
Sb+Vkg b.wt., the drug is well tolerated even over periods of several months. Children 
require and tolerate higher Sb"/kg than adults. The World Health Organization (50) 
recommends patients with VL to be treated with pentavalent antimony in a dose of 20mg 
SV/kg b.wt. once daily to a maximum of 850mg Sb" for a minimum 01 20 consecutive 
days. This regimen of treatment has recently been adapted for use in ethiopian VL 
patients as there had not been any local drug trials to recommend a different regimen. 
There is need to work on this and also to search for alternative drugs. 

The availability of new tools capable of detecting a few parasites in sandflies as 
well as in mammals, such as assays relying on DNA hybridization and the Polymerase 
Chain Reaction (PCR) vvill enable a clearer picture of the dynamics of leishmaniasis 
transmission in various ecological sites to be obtained. These data are required for 
designing effective control measures. 
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There is need to promote research and training towards the control of 
leislunaniasis in Ethiopia. There exist only a few leislunaniasis research laboratories in 
Ethiopia. This can handicap any efforts implementing control projects in the country and 
must be planned for carefully. 
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