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ABSTRACT 
 

In underdeveloped countries, infectious diseases remain one of the most important public health 
challenges. Visceral leishmaniasis, also known as Kala-azar, is a lethal vector-borne parasitic 
disease with an increasing number of cases. However, it remains one of the most neglected 
diseases in the world. It is the most severe form of leishmaniasis and is endemic in 75 countries. 
Around 95% of the patients live in seven countries: Brazil, Ethiopia, India, Kenya, Somalia, South 
Sudan, and causes about 20,000-40,000 deaths per year of which 50-70% are children. In Central 

Review Article 



 
 
 
 

Israël et al.; AJMAH, 19(7): 8-20, 2021; Article no.AJMAH.69965 
 
 

 
9 
 

Africa, this pathology is little known and less documented, making it difficult to access information. 
We have performed this study to characterize the knowledge on the epidemiology of visceral 
leishmaniasis in Central Africa. We reviewed the literature on visceral leishmaniasis in Central 
Africa on the number of reported cases, identified parasites, reservoirs and vectors. The 
documents consulted came from WHO reports, publications of scientific journals, reports of 
research institutions and abstracts of scientific conferences consulted online on Pubmed and 
Google Scholar. The information covers the period from the first reporting of cases in each country 
until December 2020. The review of the situation of visceral leishmaniasis revealed that it is not a 
significant public health problem in Central Africa. However, a lot of work remains to be done 
especially surveillance and research in order to present the exact situation of the disease in this 
part of the continent. This work would include the underreporting of cases inherent to the 
weaknesses of the surveillance system in these countries, the clarification of the transmission 
dynamics of human visceral leishmaniasis, canine leishmaniasis, the identity of parasites and 
vectors. 
 

 
Keywords: Visceral leishmaniasis; epidemiology; underestimation; Central Africa. 
 

1. INTRODUCTION 
 
Visceral leishmaniasis (VL) is the most severe 
form of leishmaniasis and is one of the 20 World 
Health Organization (WHO) neglected tropical 
diseases [1]. It is caused by Leishmania, an 
obligate intracellular parasite, transmitted by 
infected sand flies [2]. The parasite attacks the 
viscera, generally the spleen, liver, but also the 
bone marrow, hence the name visceral 
leishmaniasis. Widespread and endemic in 75 
countries, 95% of the patients live in seven 
countries: Brazil, Ethiopia, India, Kenya, Somalia, 
South Sudan and Sudan. In 2017, 22,000 new 
cases of VL were reported worldwide with 570 
deaths. Around 50 to 70% of patients were 
children [3]. No human vaccine against VL is 
currently available, other than a vaccine of lesser 
efficacy or being researched [4]. 
 
According to WHO, confirmed cases of VL 
decreased in the last decade from 60,000 to 
about 20,000 cases [5]. In underdeveloped 
countries, thousands of epidemiological data are 
unreported, resulting a huge underestimation of 
official data [6], either because these countries 
do not have standardized tools to collect VL data 
or do not report data to WHO.  
 
In Africa, VL is endemic in many regions. 
However, a great number of cases of the disease 
is concentrated in the eastern part, which 
represents the second largest site in the world 
after the Indian subcontinent [7,8]. In this region, 
extensive clinical, epidemiological and ecological 
studies on the disease have been conducted. VL 
is caused by Leishmania donovani and the main 
vectors are Phlebotomus orientalis and 

Phlebotomus martini. Two epidemiological cycles 
are known, one anthroponotic with humans as 
reservoirs and the other zoonotic in which dogs 
and rodents are the animal reservoirs [9,10,11]. 
Numerous syntheses and reviews have improved 
the knowledge of the disease in terms of 
epidemiology [11-14]. 
 
In the Mediterranean region of Africa, VL 
represents a major public health problem and a 
mandatory reporting disease in some countries 
[15-17]. In the Maghreb as in southern Europe, 
VL is mostly pediatric, but in recent years, cases 
of immunocompromised adults have been 
recorded [18]. The disease is caused by 
Leishmania infantum and the reservoir of this 
parasite is the domestic dog. The main vectors 
are Phlebotomus perniciosus, P. perfiliewi and P. 
longicuspis. 
 
In West Africa, VL is sporadic. In recent years, 
scientific study has led to a better understanding 
of the epidemiology of the disease in this region 
[19-22]. Two Leishmania species were 
suspected, namely Leishmania donovani for 
anthroponotic cycle and Leishmania infantum for 
zoonotic VL. However, the exact status of the 
parasite is not known except that of Leishmania 
infantum described in a child in Senegal [23]. 
Serological studies have detected dogs as 
reservoirs [24-25].       
 
In Central Africa, VL is sporadic, under-reported 
and less documented. Contrary to other African 
WHO regions, no systematic review studies were 
carried out, which makes the information difficult 
to access for people interested in leishmaniasis 
in general and in VL in particular. 
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This article reviews the VL in the central part of 
Africa and is based on articles written from the 
first case reports until 2020. The purpose of this 
review is to summarize the current knowledge on 
VL and to point out the lack of scientific data on 
its distribution, vectors, causal agents and 
reservoirs in each of these countries.  . 
 

2. MATERIALS AND METHODS 
 

This study is based on documentation about the 
distribution, vectors, parasites and reservoirs of 
VL in 9 Central African countries namely Angola, 
Cameroon, Central African Republic, Chad, 
Congo, Democratic Republic of Congo, 

Equatorial Guinea, Gabon and Sao Tome and 
Principe (Fig. 1). The data presented cover the 
period from the first reporting of cases in each 
country to 2020 and came from many sources: 
WHO reports, publications in scientific    journals, 
reports from research institutions and abstracts 
of scientific conferences consulted online                 
using databases such as Pubmed and Google 
Scholar. The searches included the following 
terms: "visceral leishmaniasis", "Leishmania 
donovani", "Leishmania infantum", "sandfly" and 
"Leishmania reservoirs". Published articles on 
cutaneous and mucocutaneous leishmaniasis 
were not included. 

 

 
 

Fig. 1. Map of study areas. Source MRTC GIS-RS, Author MATHIAS Dolo March 2021 
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3. RESULTS 
 

3.1 Angola 
 

3.1.1 Distribution 
 

The first case of VL was recorded in Angola in 
1963 [26], however, cases are few and mostly 
diagnosed outside the country. In 1994, a 26-
year-old man with no history of travel outside the 
country and typical symptoms of VL was 
diagnosed positive only three weeks after 
arriving in Spain [27]. Six years later in 2000, a 
40-year-old immunocompromised immigrant in 
Germany was treated in a specialized center for 
VL infection [28]. On January 5, 2005, another 
Angolan immigrant aged 35 was admitted to the 
hospital in Pordenone, Italy, this time for 
recurrent complaints of fever, weight loss and 
back pain. He had lived successively in two 
endemic areas of VL in southern Italy (1991-
2003) and then returned to Angola before coming 
back to Italy in 2004 where he lives in a non-
endemic area. After treatment of a renal 
infection, other diagnoses had revealed the 
presence of Leishmania in a bone marrow 
puncture smear [29]. 
 

3.1.2 Vectors and causal agents 
 

The sand fly fauna is not very diverse, in 1967, 
Abonnec revealed the presence of 15 species 
during a mapping of Angola's sand fly fauna [30]. 
However, the vector role was not shown in any of 
the species collected. Leishmania strains 
isolated from patients in Spain, Italy and dogs in 
Angola had been identified as Leishmania 
infantum [27,29,31]. In Germany the parasite has 
not been identified with certainty to its species, 
however, it is part of the Leishmania donovani 
complex [28]. 
 

3.1.3 Reservoirs 
 

In 2014, Vilhena et al had examined the 
seroprevalence of anti-leishmanial antibodies 
with direct agglutination and polymerase chain 
reaction tests on 300 dogs from Luanda. A total 
of 2 (0.6%) dogs were infected with Leishmania 
infantum [31]. Another seroprevalence study in 
102 cats in Luanda showed [32] that only dogs 
were animal reservoirs. 
 

3.2 Cameroun 
 

3.2.1 Distribution 
 

In Cameroon, VL is historically known to be 
endemic in the north and far north of the country 

where the disease was generally sporadic and 
sometimes epidemic. It was first reported without 
biological confirmation in 1976 [33] in a woman 
from the north. It was not until ten years later, in 
1986, that another case was parasitologically 
diagnosed in Yaoundé in a girl from Kousseri in 
the far north [34]. Other cases were reported in 
the same region during a prospective study 
which revealed that out of 120 people sampled, 
46 had symptoms of VL and nine had been 
parasitologically and serologically confirmed [35]. 
A seroepidemiological survey, using an indirect 
immunofluorescent antibody test, was conducted 
in 2001 on 223 healthy students living in 
Kousseri, which revealed that 9 (4%) were 
seropositive for VL [36]. Cases of VL have also 
been reported outside the traditional homes of 
the country. These include pediatric cases in an 
8-year-old boy from the East [37], a 4-year-old 
child in Yaoundé hospital [38] and three other 
cases from the South [35]. A total of 25 cases of 
VL were recorded in Cameroon during the 44 
years from 1976 to 2020. 
 

3.2.2 Vectors and causative agent 
 

The first sand fly fauna composition in Cameroon 
was made in the 1950 [39,40] but it was not until 
50 years later that further studies were carried 
out in the Mokolo area, where cases of 
cutaneous leishmaniasis were recorded to 
identify sand fly species involved in the 
transmission of leishmaniasis [41]. In Mokolo, the 
parasite was not identified with certainty to its 
species, however, the DNA of the Leishmania 
donovani complex was found in Phlebotomus 
duboscqi [42], traditional vector of cutaneous 
leishmaniasis to Leishmania major in West Africa 
[43]. 
 

3.2.3 Reservoirs 
 

Not studied 
 

3.3 Central African Republic 
 

3.3.1 Description 
 

Although the first case of VL has been known 
since 1949 in the Central African Republic [44], 
very little information is available on this 
pathology today. After a second parasitologically 
detected case in a child in the Bangui region, 
three more cases were observed in 1969 [45]. 
 

3.3.2 Vectors and causative agent 
 

The sand fly fauna of the Central African 
Republic is very diverse. In 1983, Grépin 
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identified 33 species in a study of the 
geographical distribution of Central African 
sandflies [46]. Only two species of the genus 
Phlebotomus had been collected, but their role in 
the transmission of leishmaniasis in the Central 
African Republic was not demonstrated. An 
isoenzymatic analysis allowed the isolation of 
Leishmania infantum from a patient [44]. 
 

3.3.3 Reservoirs 
 

Not studied 
 

3.4 Chad 
 

3.4.1 Description 
 

In Chad, the incidence of VL is low despite 
endemicity in all neighboring countries, namely 
Libya to the north, Sudan to the east and west, 
Niger, Nigeria and Cameroon. Few data have 
been published to date on this disease, yet VL 
was first reported in 1966 [44]. From 1966 to 
1973, 64 cases of VL were recorded in the 
registers of the central hospital of N'Djaména 
[44,47]. From 1973 to 2004, after an interruption 
of nearly 31 years in Marseille, a case of VL was 
diagnosed and reported in a 38-year-old French 
soldier returning from Chad after a two-month 
mission [48].  After this last case reported in 
Marseille, no study was published, making 65 VL 
cases reported in Chad since the first notification. 
 

3.4.2 Vectors and causal agent 
 

In Chad, the first notes mentioning sandflies date 
from 1928 [49]. In 1967, Lewis and Hitchcock 
reported that an inventory of sand fly fauna 
carried out in the areas of N'Djaména, Lake 
Chad, and Abéché had identified 15 species. 
Phlebotomus orientalis, vector of VL in Sudan, 
and Phlebotomus duboscqi, vector of cutaneous 
leishmaniasis in West Africa, made up the fauna 
[50]. The parasite has not been identified. 
 

3.4.3 Reservoirs 
 

Two dogs had been diagnosed positive in 
N'Djamena by the veterinary service, suggesting 
that dogs would be the most likely reservoir hosts 
for the infectious agent and sources of human 
infection [44]. 
 

3.5 Congo 
 

3.5.1 Description  
 

In present day no case of human VL have been 
reported in Congo but only three cases of canine 
leishmaniasis were notified in 1940 [51]. 

3.5.2 Vectors and causative agent 
 

Numerous studies have been devoted to Congo 
sandflies, but their role in the transmission of VL 
has not been proven and the parasite is unknown 
[52,53,54]. 
 

3.5.3 Reservoirs 
 

Three infected dogs were diagnosed in the 
Congo in which leishmaniases were found by 
scratching the skin [51]. 
 

3.6 Democratic Republic of Congo 
 
3.6.1 Description 
 

Very little data on VL in the Democratic Republic 
of Congo is available. Knowledge of the 
existence of the disease in this country dates 
back to 1968 by Prevot's note [55] and confirmed 
ten years later by a second indigenous case in 
the Gemena region in the Guinean savannah 
north of the equatorial forest in the north-west of 
the country [56]. Since then, no further cases 
have been reported. 
 

3.6.2 Vectors and causative agent 
 

Several surveys have been carried out in the 
Democratic Republic of Congo on sandflies, but 
their role in the transmission of VL has not been 
studied [57,58,59]. No information is available on 
the pathogen. 
 

3.6.3 Reservoirs 
 
Not studied 
 

3.7 Equatorial Guinea 
 
3.7.1 Description 
 
Not described 
 
3.7.2 Vectors and causal agent 
 
No information available 
 
3.7.3 Reservoirs 
 

Not studied 
  

3.8 Gabon 
 
3.8.1 Description 
 
In Gabon, since the first notification of an 
indigenous case of VL in 1920 [60], no further 
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mention has been made of this pathology until 
today. 
 
3.8.2 Vectors and causative agent 
 
Sandfly-vectors of VL have not been identified in 
Gabon as well as the parasites, however, many 
studies have been devoted to sandfly-vectors in 
this country [61,62,63,64]. 
 
3.8.3 Reservoirs 
 
Not studied 
 

3.9 Sao Tome and Principe 
 
3.9.1 Description 
 
Not described 
 
3.9.2 Vectors and causative agent 
 
No information available 
 
3.9.3 Reservoirs 
 
Not studied 
 

4. DISCUSSION 
 
4.1 Description 
 
VL is one of the major public health problems in 
many parts of the world, however, in Central 
Africa it is poorly studied at the region. Our 
review shows that human visceral leishmaniasis 
is present in Central Africa in six countries: Chad, 
Cameroon, Central African Republic, Democratic 
Republic of Congo, Gabon and Angola (Table 1). 
Based on the WHO classification, we can say 
that no country in Central Africa is an endemic 
country because the full cycle of VL is not 
described in any of these countries [65]. The 
exact geographic extent of the disease is 
unknown. Countries such as the Central African 
Republic, Democratic Republic of Congo, Gabon, 
and Congo had been reporting for more than 50 
years except Cameroon and Angola whose last 
cases were reported 20 years ago. Given the 
scarcity of data, steps need to be taken to 
improve existing surveillance systems or 
establish new ones where they do not exist 
based on standardized tools developed on the 
recommendation of WHO [66]. In Angola, most 
cases were reported in countries where 

diagnostic and management structures were 
developed [27,28,29], in Cameroon, an 8-year-
old boy would have been saved if and only if 
diagnosis and treatment had followed from the 
patient's first contact with health facilities [37]. 
These weaknesses require support in diagnosis 
and care in these countries. In contrast to East 
African countries where epidemics are frequent, 
Central Africa is spared. With climate change 
[67], the increase in inter-state trafficking and 
cross-border transhumance of nomadic herders, 
VL will no longer be limited to a region or 
country, but will spread from country to country 
and cause epidemics in non-endemic areas [68]. 
Also, in Central African countries, access to 
chemotherapy for the treatment of VL is at the 
expense of patients' relatives or with the 
humanitarian assistance of the WHO. With the 
scarcity and age of data, surveillance and 
research must be encouraged and undertaken to 
know precisely where the outbreaks of VL and its 
forms in Central Africa are located. 
 
4.2 Vectors and Causative Agent 
 
Sand fly vectors of leishmaniasis have been 
studied in several Central African countries 
except two: Equatorial Guinea and Sao Tome 
and Principe. However, the main vectors of VL in 
East and North Africa, Phlebotomus orientalis, 
Phlebotomus martini, Phlebotomus perniciosus, 
Phlebotomus perfiliewi and Phlebotomus 
longicuspis have never been encountered except 
in Chad where Phlebotomus orientalis had been 
identified. Most of the studies were aimed at 
mapping sandflies unrelated to the parasites 
except in Mokolo in Cameroon [42]. Given that 
VL was reported in most of the Central African 
countries, we assume that there is at least one of 
the associated vector species that must also be 
present or at least one species whose vectorial 
potential is currently unknown (Table 2). Indeed, 
in Sudan, Elnaim and collaborators had 
demonstrated the vector role of Phlebotomus 
rodhaini [69] while the latter was rarely 
associated with any transmission of VL. In 
Central Africa, Phlebotomus rodhaini had been 
identified in several countries, namely Cameroon 
[41], Chad [50], Angola [30], Central African 
Republic [46], Congo [54] and Gabon [64]. It 
would be reasonable to assert in current contexts 
that Phlebotomus rodhaini would probably be 
one of the species that ensures the transmission 
of VL between humans and other reservoirs in 
Central Africa. 
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Table 1. Number of reported cases of VL in Central Africa since the first year of reporting 
 

Countries Year of first notification Year of last notification No. of Cases Reference 

Angola 1963 2004 4 Sabido et al, 1963 ; Jeminez et al, 
1994 ; Harms, 2003 ; Beltrame, 2008 

Cameroon 1976 2011 25 Kaptue et al, 1992 ; Dondji et al, 2001 
; Mbassi Awa et al, 2011 ; Mah et al, 
2011 

Central African Republic 1949 1969 5 Desjeux, 1991 ; Cagnard et Lindrec, 
1969 

Chad 1966 2004 65 Desjeux, 1991 ; Aubry, 2004 

Congo - - 0 - 

Democratic Republic of Congo 1968 1978 2 Prevot et al, 1968 ; Gigase et al, 1978 

Equatorial Guinea - - 0 - 

Gabon 1920 1920 1 Tournier, 1920 

Sao Tome and Principe - - 0 - 

Total cases   102  
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Table 2. Phlebotomus species and transmission of VL in Central Africa 
 

Countries Known 
vectors 

Suspected 
Vectors 

Known 
parasites 

Suspected 
parasites 

Reservoirs Visceral 
leishmaniasis 
cycle 

Reference 

Angola Unknown Phlebotomus 
rodhaini 

L. 
infantum 

Unknown Dogs Zoonotic Abonnenc, 1967 ; Vilhena et al, 2014 

Cameroon Unknown Phlebotomus 
rodhaini 
Phlebotomus 
duboscqi 

Complex 
L. 
donovani 

Unknown Unknown Unknown Dondji et al, 2000 ; Tateng et al, 2018 

Central 
African 
Republic 

Unknown Phlebotomus 
rodhaini 

L. 
infantum 

Unknown Unknown Unknown Grépin, 1983 ; Cagnard et Lindrec, 1969 

Chad Unknown Phlebotomus 
orientalis, 
Phlebotomus 
duboscqi 
Phlebotomus 
rodhaini 

Unknown Unknown Dogs Zoonotic Lewis et Hitchcock, 1967 ; Desjeux, 1991 

Congo Unknown Phlebotomus 
rodhaini 

Unknown Unknown Dogs Zoonotic Trouillet et Vattier-Bernard, 1977 ; Malbrant, 
1940 

Democratic 
Republic of 
Congo 

Unknown Unknown Unknown Unknown Unknown Unknown Parrot et Wanson, 1938 ; Parrot et Wanson, 1939 
 

Equatorial 
Guinea 

Unknown Unknown Unknown Unknown Unknown Unknown  

Gabon Unknown Unknown Unknown Unknown Unknown Unknown Galliard et Nitzulescu, 1931; Rahola et al,  2013 
Sao Tome 
and 
Principe 

Unknown Unknown Unknown Unknown Unknown Unknown  
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In Central Africa, the causative agent of VL had 
been mentioned in Angola, Cameroon and the 
Central African Republic. However, its identity 
remains somewhat unclear. Leishmania 
infantum, the causative agent of VL in the 
Mediterranean basin was isolated in two 
Angolans [27,29] and one child from the Central 
African Republic [44]. For Angola, it would seem 
that Leishmania infantum was introduced into 
Angola during the Portuguese colonization [27] 
as was the case of Leishmania chagasi in Latin 
America by the conquistadores [70]. Its presence 
in the Central African Republic would be the 
result of migration since its introduction via 
Angola, and similarly in other countries such as 
Gabon, Congo, and the Democratic Republic of 
Congo. The DNA of the Leishmania donovani 
complex was isolated from Phlebotomus 
duboscqi, a known vector of cutaneous 
leishmaniasis in Cameroon. Could it be 
Leishmania infantum or Leishmania donovani? 
The latter species had been suspected in Chad, 
neighbor of Sudan in East Africa, from which it 
originates before its migration, as well as Homo 
Sapiens [71]. Those species might have 
migrated with the Reservoirs and became 
responsible for VL cases in North Cameroon and 
other regions. 
 

4.3 Reservoirs 
 
In Central Africa, domestic dogs have been 
shown in three countries to be reservoirs that 
maintain the zoonotic cycle of VL. Two dogs had 
been diagnosed by PCR in Angola [31], three in 
Congo by microscopy [51] and two in Chad by 
clinical signs [44]. Considering the unsolved 
presence of Leishmania donovani in Central 
Africa despite the vicinity of several East African 
countries, it would not be risky to talk about 
anthroponotic VL in which man is the main 
reservoir.  
                         

5. CONCLUSION 
 
This review of the situation of VL in Central Africa 
revealed that this pathology is poorly studied. 
However, in recently, VL has become a problem 
for the health authorities of some countries such 
as Chad, where an epidemic of VL is suspected 
in the second half of the year 2020 in the Borkou 
and Tibesti Regions on the border with Libya. 
This would be linked to the resurgence of locally 
acquired cases or cases of non-immune 
populations attracted by the gold panning 
practiced in these two regions. Much work 
remains to be done especially surveillance, 

sensitization of population and research to 
present the exact situation of VL in all the 
countries mentioned in this review including 
former outbreaks where the situation could 
change over time or areas likely to become 
outbreaks. This work would include 
underreporting of cases inherent to the 
weaknesses of the surveillance system in these 
countries, clarification of the dynamics of human 
and canine transmission of VL, the identity of 
parasites and vectors. 
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