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Introduction 
Among the factors constituting impediments to MDG’s poverty 

alleviation are the neglected tropical diseases which elimination and 
eradication remain largely distant [1]. �e Sustainable Development 
Goals (SDGs) extend beyond the Millennium Development Goals 
(MDGs) targeting the end of epidemics of neglected tropical diseases 
(NTDs) by 2030 while ensuring equity [2]. Leishmaniasis, one of the 
world’s neglected tropical diseases, threatens an estimated 350 million 
people of all ages causing high mortality and disability among the 
poorest of persons in 88 countries in South America, South East Asia 
and Africa [2,3]. �e disease is caused by 20 pathogenic protozoa 
belonging to the genus leishmania and transmitted through a bite by 
an infected female phlebotomine sand�y [3]. Control e�orts have been 
challenged by the multiplicity and complex nature of factors associated 
with the disease [4]. Reservoirs for the causative organism have been 
identi�ed in several sources including humans, dogs, and cattle; risk 
factors are also varied [3,5]. �e World Health Assembly’s approved 
Resolution 60.13 in 2007 has brought in global e�orts for the control 
of leishmaniasis. Following this, major scienti�c interventions including 
improved diagnosis, treatment, and prevention of the diseases as well 
as reduction in prices of key medicines have contributed to the control 
agenda [3]. Also, challenges of resources mobilization in low-income 
settings have called for the application of integrated approaches [6]. Yet, 
there remain limited epidemiological information in understanding the 
contextual factors contributing to low impact of control measures on the 
burden of leishmaniasis.

South Sudan is endemic to visceral leishmaniasis. An epidemic of VL 
that occurred from 1984 to 1994 in the then Southern Sudan (Western 

Upper Nile) highlighted that the epidemic was characterized by high 
mortality and high infection rates associated with population movement 
and malnutrition as major factors for the exaggerated risk of infection 
[7]. �e study also predicted that the disease is likely to become endemic 
in the area.

In 2009 an outbreak of VL was reported in Jonglei and was 
considered a humanitarian emergency leading to an outbreak response 
by di�erent partners through a coordinated e�ort between the Ministry 
of Health (MoH), United Nations agencies, and Non-Governmental 
Organizations (NGOs). VL reporting relies on the national surveillance 
system, and control uses the standard operating procedures but reporting 
occurs mainly in four states of South Sudan: Upper Nile, Jonglei, Unity 
and Eastern Equatoria. Control measures include diagnostics screening, 
nutritional supplements and food rationing of cases, and distribution of 
Long Lasting Impregnated Nets (LLINs) for vector control.

Methods
We used an analytical cross-sectional design to assess the primary 
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Jonglei and Upper Nile states and Kapoeta areas. Even though other 
studies [3,8] showed the same endemic zones in the country, our 
study has narrowed endemic areas of the disease to mainly Ayod, 
Fangak, Baliet and Canal Khorfulus counties (second administrative 
levels), which together account for 80% of the disease burden over 
the study period. �e ecological risk factors in the counties are 
consistent with established risks. �ese areas are highly swampy, with 
persistent populations of sand �ies, dogs, and cattle as well as thatch 

houses. �is study was limited in assessing the extent of ecological 
risk to the disease and its in�uences on control measures; however, 
scanty literature demonstrated insigni�cant relationship between 
these factors and the increasing risk of the disease in South Sudan 
[8]. Further studies are therefore required to understand the socio-
ecological risk factors accounting for the high burden of the diseases 
in endemic areas over this long period. �is notwithstanding, current 
interventions should be focused in these four endemic zones.
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measures. In the control of Leishmaniasis, �uctuations of inter-annual 
peaks have been documented. A climatic condition that correlates 
with the changing population of the vector and increasing infection 
has been known yet, insu�cient to predict outbreaks [1]. �e long 
incubation period of the disease in humans further worsen predictions 
for control interventions. �us, the build-up of healthy carriers could 
delay screening and treatment of a�ected populations. �is study 
showed irregular peaks with no seasonal patterns over the �ve years 
period. �ere is, therefore, uncertainty; hence, further studies on the 
entomological perspective could provide further evidence.

VL a�ects all ages, but mostly children less than 5 years and more 
in males than in females [1,7,12]. We found consistency with regards to 
the gender of the cases reviewed over the period. However, our study 
shows that a signi�cantly higher percentage of the cases were 5-10 
years as compared to all other age groups. �is is also di�erent from 
the earlier observations in South Sudan where the majority of the cases 
were below 5 years [8,13]. Explanations regarding why older children 
(5-10 years) were highly infected are limited, however, behavioral 
tendencies that expose them to the risk to the vector may not be ruled 
out. Further studies should examine the habits accounting for the high 
risk among children.

VL of all forms including PKDL is known to be common in East 
Africa, an observation consistent with our �ndings. �e emergence of 
co infections of VL with HIV and the guidance on its management are of 
major concern globally [3,11]. �is is informed by the fact that VL is an 
AIDS-de�ning condition and prerequisite for initiating antiretroviral 
treatment with relatively better outcomes, yet VL also negatively a�ects 
antiretroviral response. Our study revealed co infections with HIV as 
well as TB among the diagnosed VL cases. In low resourced settings, for 
diagnosis of VL, especially in the areas established as treatment sites, it 
may be necessary to reassess the potential of integrating other services 
including HIV screening for Kala-azar cases and ensure improved 
integration of antiretroviral and further monitoring to understand 
a basic comprehensive clinical management practices that would be 
responsive to the needs of the clients.

Combination therapies for VL are highly recommended as they 
provide higher cure rate, low duration of treatment and lower mortality. 
�e Kala-azar control in South Sudan has conformed to the East Africa 
treatment regimen [3]. We found the use of pentavalent SSG alone and 

SSG with paramomycin routine irrespective of the form of VL with over 
90% cure rate is consistent with �ndings in Kenya, Ethiopia and Sudan 
[9]. We were however unable to ascertain the appropriateness of the 
doses administered and the side e�ects that could account for the high 
numbers of relapses, transfers or PKDL among the cases. Evidence of 
e�ective management of cases with nutritional supplements was also 
limited despite the fact that the endemic zones are known to have high 
malnutrition rates among all ages. Improving treatment notes as part of 
a comprehensive dataset about VL would enhance greater insights as it 
takes advantage of the current direct observed treatment model.

Mortality due to VL is associated with many factors including socio-
economic status, treatment regimen and supplementary nutritional 
interventions [3,9]. Even though we could not �nd su�cient literature 
on demographics e�ects on reducing the risk of death due to VL, our 
study revealed that a unit change in the age of the patient could account 
for 2% of the death and 1% due to the duration of sickness. We also 
found the type of treatment regimen could explain for about 3.9% of 
the risk of death due to VL. It is imperative that in resource constraint 
settings, a more e�ective mechanism for monitoring the quality of care 
and treatment of VL cases are ensured. Even though death due to co 
infections of HIV and TB as well as PKDLs could explain these �ndings; 
improper choices of the treatment regimen and related administrative 
procedures on clients cannot be ruled out. Capacity building and 
general systems strengthening are of the essence in averting deaths.

Conclusion
In appraising prevention and control measures of VL in endemic 

areas, the impact of intervention should be addressed by rede�ning 
the epidemiological characteristics at the se3BC (e)-5(d admini)3(s)5(t)- ini(h)3(a)9(�r )]TJ
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