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Abstract

Introduction: Visceral leishmaniasis (VL) is a fatal parasitic disease caused by parasite 

belonging to Leishmania donovani complex and transmitted by infected female Phlebotomous 
argentipes sand flies. VL elimination strategy in the Indian subcontinent, that has a current goal of 

reducing the incidence of VL to below 1/10,000 of population by the year 2020, consists of rapid 

detection and treatment of VL to reduce the number of human reservoirs, and vector control using 

indoor residual spraying (IRS). However, as the incidence of VL declines towards the elimination 

goal, greater targeting of control methods will be required to ensure appropriate early action to 

prevent the resurgence of VL.

Area Covered: We discuss the current progress and challenges in VL elimination program, and 

strategies to be employed to ensure sustained elimination of VL.

Expert opinion: VL elimination initiative has saved many human lives; however, for VL 

elimination to become a reality in a sustained way, an intense effort is needed, as substantial 

numbers of endemic sub-districts (PHC blocks level) are yet to reach the elimination target. In 

addition to effective epidemiological surveillance, appropriate diagnostic and treatment services 

for VL at primary health centers will be needed to ensure long term sustainability and prevent re-

emergence of VL.
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1. Introduction

Visceral leishmaniasis (VL, also known as kala-azar) is the most severe form of 

Leishmaniasis with fatal outcomes if untreated. In the Indian subcontinent (ISC), VL is 

caused by parasites belonging to Leishmania donovani complex , which is transmitted from 

human to human by sand fly Phlebotomous argentipes, without a known animal 

reservoirs[1].The clinical syndrome is characterized by fever, splenomegaly, weight loss, 

hepatomegaly and anemia. Though the disease is endemic in over 60 countries, 90% of all 
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reported cases occur in just six countries: Bangladesh, Brazil, Ethiopia, India, Sudan and 

Sudan [2, 3]. The disease affects mainly poor rural communities; of all the cases reported 

from India, majority are from the state of Bihar [4]. VL is known to have occurred in the 

Indian subcontinent for centuries, but after extensive insecticide spraying in the 1950s by the 

National Malaria Eradication Programme, there was a dramatic decline in its incidence [5, 

6]. However, resurgence was noted from early 1970s onwards from a small area of North 

Bihar, and in the next 10–15 years it spread to the entire state of Bihar, a few districts of the 

newly created state Jharkhand and of the adjoining state West Bengal, plus the Eastern 

districts of Uttar Pradesh [7]. Neighbouring countries Nepal and Bangladesh were also 

affected. As a result, a joint VL elimination initiative supported by the World Health 

Organization (WHO) was launched in 2005 by the governments of India, Bangladesh and 

Nepal. The target for elimination was the reduction of annual VL incidence below 1/10,000 

people at upazilla level in Bngladesh, sub-districts [(block public health centre (PHC)] level 

in India and district level in Nepal by the year 2015; a deadline later reset to 2020 [8]. 

Elimination of VL was considered technically feasible and operationally achievable goal for 

the following reasons: i) Anthroponotic (confined to human only) nature of VL by 

L.donovani; ii) availablity of point of care rapid diagnosis and effective treatment with oral 

Miltefosine; iii) Transmission is very focused to well defined number of districts; iv) 

P.argentipes is the only vector which is susceptible to insecticide and; v) strong political 

commitment of the governments (7, 9). Therefore, elimination program comprises of 

strategic components which were decided to implement in four phases: 1. Preparatory phase 

(2 years) that began after the plan has been prepared and approved by the three countries and 

includes the preparations useful in identifying constraint and operational difficulties; 2. 

Attack phase (5 years) which includes implementation and monitoring to bring the reduction 

of VL burden to less than 1/10,000; 3. Consolidation phase (3 years) to maintain control the 

burden; and 4. Maintenance phase (3 years) that will be followed by certification of 

elimination status. Major adopted strategies in VL control program are: i) effective case 

management through early diagnosis along with complete treatment of VL cases; ii) 

integrated vector management; iii) effective disease surveillance; iv) social mobilization and 

behavioral changes; and v) operational research [9].

The number of new VL cases on the Indian subcontinent has decreased substantially since 

2005 through the elimination efforts, though natural incidence cycles that rise and fall with a 

slow periodicity, a well known phenomenon in the history of Indian kala-azar, may also be 

playing a role (Figure-1). Nepal has reached and maintained the target for the last 3 years, 

Bangladesh has achieved it in over 90% of its endemic subdistricts and India in 70% of PHC 

blocks [5, 8]. The number of VL cases in India is declining steadily, from a peak of over 

77000 reported cases in 1992 to below 6000 cases in 2017 followed by below 3000 cases in 

2018 (till July 2018) (Figure-1). Similarly, in Bangladesh number of VL cases has also 

declined dramatically from 9,379 in 2006 to only 255 in 2016 and less than 200 cases in 

2017. However, in Nepal, the number of VL cases has been continuously declining since 

2003, with only 150 cases reported in 2016 [10].

Importantly, with a decreasing number of active VL cases in the community, transmission 

may still take place, for instance from patients with Post-Kala-Azar Dermal Leishmaniasis 

(PKDL). Furthermore, HIV co-infected patients with their repeated clinical VL episodes 
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have also been shown to be highly infectious [11, 12]. Mathematical modeling and 

observational evidences pointed out that asymptomatically infected person might also 

contribute to transmission, though their infectiousness is yet to be established [13]. 

Therefore, it is unlikely that achieving the low elimination target will result in cessation of 

disease transmission. In the present review, we discuss the various strategies that need to be 

adopted in control program in order to prevent resurgence of the VL epidemic.

2. Strategies for preventing resurgence

Successful strategies for preventing the re-emergence of VL in the context of the elimination 

program can be made by understanding the VL transmission dynamics followed by 

development of strategies to interrupt transmission.

2.1. Development of sensitive tools for early diagnosis and monitoring infections

The elimination initiative has so far not identified the tools to monitor its success, besides 

the elimination target that is expressed in clinical outcomes. There is no validated tool 

available to monitor leishmania infections[14]. Serological tests detecting L. donovani 
antibodies were designed to diagnose clinical VL, but they have also been used in many 

studies to identify sub-clinically infected individuals. Such individuals might be at increased 

risk of developing clinical VL and could play a role in the transmission of the disease. Still, 

we do not know if they are infectious, i.e., if they can infect sandflies, and this piece of 

evidence is crucially lacking to guide the VL elimination policy. From several studies, we 

know that a vast majority of healthy people with a positive leishmania serology will never 

progress to disease [15–17]. The serology for leishmaniasis includes immunofluorescence 

antibody test (IFAT), Enzyme linked immunosorbent assay (ELISA), Direct Agglutination 

test (DAT) and western blot assay. Various investigators have recommended ELISA based on 

different antigen preparations and DAT because of its rapidness. We established the value of 

DAT and the rK39-ELISA tests, as markers of L. donovani infection at population level. 

Healthy controls, drawn from the endemic regions, 6.2% and 5.9% tested positive on DAT 

and rK39 respectively, however agreement between tests was found weak (kappa=0.30) [18–

20]. Most of these healthy controls were relatives of VL patients, often living in the same 

households, which may explain the very high percentage of sero-positivity in this group. In 

the absence of a gold standard test for measuring L.donovani infection, it is hard to know 

whether such seropositives subjects who remained healthy were genuinely infected with L. 
donovani or whether the serology results were just false positive results or prior infection 

that cleared [19].

Point of care diagnosis for VL has been made possible through the development of the rK39 

rapid diagnostic test (RDT). This can be carried out in 20 minutes starting from a drop of 

blood, thereby reducing the delay in effective treatment with a single dose of intravenous 

AmBisome. In India, elimination initiatives has adopted rK39 rapid test and recommended 

in combination with a clinical case definition for diagnosis of VL[8, 14]. However, as 

countries move towards elimination target, proportion of VL patients among clinical 

suspects will decrease. In such situation the positive predictive value of the rK39 RDT will 

also decrease. Therefore, highly sensitive and specific diagnostic tests will be needed in 
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future for accurate diagnosis and monitoring infections in the community. Molecular based 

diagnostic test have been shown highly sensitive and specific for diagnosis and to detect 

infection [14]. In India, Nepal, Bangladesh and Brazil, leishmania DNA was detected by 

polymerase chain reaction (PCR) in peripheral blood of sub-clinically infected 

patients[ reviewed in ref. 21] and Le Fichoux et al. cultured promastigotes of L. infantum 
from the buffy coat cells of 9 out of 76 asymptomatically infected blood donors in southern 

France[22]. In vitro T- lymphocyte tests (Modified QuantiFERON test ) based on leishmania 

antigen has been recently developed for leishmaniasis and might also be valuable for 

leishmaniasis[23].Validity of the diagnostic algorithm therefore needs to be monitored 

closely for the benefit of the patient who should not receive antileishmanial treatment 

inappropriately. For the VL elimination initiative in the Indian subcontinent, the 

infectiousness of such asymptomatically infected persons is a key question.

2.2. Improving treatment strategy to prevent drug resistance

Pentavalent antimonials (Sbv) have been the most common VL treatment for more than 70 

years [24][25]. However, there is now considerable parasite resistance against these drugs, 

especially in India and neighboring country Nepal [26][27, 28]. Although these drugs are 

still employed to treat VL in Africa Middle East, central Asia and in most of Latin America; 

drugs such as amphotericin B, AmBisome (Liposomal formulation of Amphotericin B) 

Miltefosine and aminosidine (paromomycin) have been developed as alternative treatments 

against VL [26]. Furthermore, these drugs are far from ideal because of high cost, significant 

toxicity, development of drug resistance and prolonged duration of treatment [29]. 

Nowadays a single dose of AmBisome is sufficient to treat VL successfully, and it has now 

been recommended in elimination initiatives as a choice of treatment in India [30, 31]. 

Therefore, if implemented effectively in case management (including suspected case) at 

public health centre level, could eliminate this disease and parasite reservoirs from the most 

endemic parts of the countries. In endemic area, suspect case is defined as subject with fever 

history of more than 2 weeks and enlarged spleen and liver not responding to anti malaria. If 

found positive with rK39 rapid diagnostic test, such patients should be treated with 

AmBisome. However, there is a concern about emergence of drug resistance in future with 

monotherapy. Increasing drug resistance in endemic areas is a major problem in VL 

elimination and in maintenance phase after the goal of elimination is achieved. Further the 

pipeline for antileishmanial compounds is empty, thus there is a need for development and 

evaluation of new molecules. Importantly, there is no non-invasive tool to monitor the 

effectiveness of treatment in routine conditions. By providing knowledge and tools relevant 

for monitoring the effectiveness of the existing drugs, such tools will contribute to safeguard 

them and establish the bases for their longer-term and more rational use in future. 

Monitoring drug efficacy and early reporting are essential for course correction in the drug 

policy; this is even more important when the drug arsenal is limited as is the case in VL. 

This is very significant because now liposomal amphotericin B (AmBisome, Gilead 

Sciences, CO, US) is considered as first line drug for VL and this has significantly changed 

the way VL is managed [32]. This requires a standardized operating procedure to use it and 

a structure to implement it. For this, uninterrupted supply of quality drugs, promotion of the 

treatment adherence and the monitoring of treatment effectiveness and of drug resistance is 

pivotal. Knowledge on mechanisms of emergence of drug resistance, its dynamics and the 
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impact of the introduction of new drugs is poor. Moreover, the region is confronted with an 

expanding HIV-epidemic, and we expect to see more HIV-VL co-infections which will 

generate major therapeutic challenges [33]. Thus, clinical and laboratory research is urgently 

needed to support the drug policy of the VL elimination program.

2.3. Strengthening VL surveillance program

Evaluating public health interventions in developing countries is one of the priorities of the 

WHO. However, assessing the impact of disease control strategies, and conducting 

epidemiological studies in areas where basic demographic, social and health indicators are 

not available, is challenging. VL surveillance system in India has greatly improved since VL 

elimination initiative was launched and underreporting of VL has diminished to a great 

extent [34]. However, as elimination is approaching, the proportion of vulnerable population 

will go up, and on the other hand political, social and clinical awareness will decline. 

Importantly, due to drastic decline in its transmission, diagnostic algorithm, currently used in 

primary healthcare setting, may become less accurate. Furthermore, human reservoirs such 

as PKDL, asymptomatic infected individuals and HIV-VL co-infections become important, 

and these may result in the resurgence of transmission. Therefore, a better surveillance 

system based on the absence of transmission rather than that of clinical VL needs to be 

developed. Without appropriate surveillance, which allows for timely response, the health 

gains of achieving elimination may be lost. It is thus important to develop an improved 

system for delivering primary health care in resource poor settings. The surveillance strategy 

should be in such that it is sustainable in the routine of the Indian PHC system. Importantly, 

beyond recording number of VL cases, population-based sero-surveillance can be a powerful 

tool to examine long-term trends in infection rates, and hence allows to examine the impact 

of the elimination initiative at population level.

2.4. Development of transmission dynamic modeling and spatial risk map

Mathematical models of disease transmission are useful tools to evaluate the feasibility of 

elimination [35]. Most models are though constrained by the paucity of data and the many 

pending knowledge gaps on critical biological parameters, such as duration of immunity, 

infectivity of distinct disease stages etc. There is a consensus amongst modelers about the 

need for xenodiagnostic (a diagnostic procedure in which the live insect vector is used for 

the detection of infection in a mammalian host) and longitudinal studies to enhance our 

understanding of asymptomatic infection and PKDL as reservoirs of infection. Robust 

mathematical models will enhance our understanding of the role of asymptomatic 

individuals in transmission and their progression to disease. It not only allows for impact 

evaluation and policy guidance in the ongoing VL elimination initiative but also helps for 

future development of both operational and scientific research. Better knowledge on the 

environmental determinants of leishmaniasis transmission and spatial risk maps will inform 

the control policy and may shape new intervention strategies.

2.5. Community engagement and participation:

The most important challenge with these VL control approaches is their long-term 

sustainability. Sooner or later, primary health care settings will need to be involved because 

passive case finding can not be effective in the long-term sustainability. However, current 
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Indian VL control program is organized in a vertical way. In contrast to other vertical 

programs, physicians, nurses and auxillary staff of primary health centers (PHCs), accredited 

social health activists (ASHAs) are involved in the kala-azar Elimination Programme 

(KAEP). As they do not deal with one disease (i.e. VL only) but with patients presenting 

with a wide spectrum of diseases, it is a major handicap in KAEP. Among these clinical 

syndromes, they have to recognize the VL and differentiate it from a constellation of other 

illnesses including severe and treatable, severe and non-treatable and non-severe diseases[5]. 

To address this real challenge in clinical care of VL, there is an urgent need to re-examine 

and strengthen the approach through identification of the optimal mix between vertical and 

horizontal services. Better case management will promote confidence among the community 

and will make daily work in PHCs more satisfying. In reality, patients with febrile symptoms 

first present to private medical practitioners (frequently to unqualified practitioners in their 

villages) and thus patients experience a substantial delay between onset of symptoms and 

initiation of proper treatment [19, 36].Therefore, it is important to find the possible 

approaches to align private medical practitioners (qualified or unqualified) in the KAEP to 

ensure that appropriate and timely treatment is provided to these VL patients. Most 

importantly, for the elimination to be sustained in the long-term and to prevent any 

resurgence, control program needs to mobilize and integrate into the ongoing national health 

programs.

2.6. Improving integrated vector management

Being a vector borne disease the distribution and occurrence of new VL cases is directly 

associated with the vector density and movement of the sand fly [37]. It is therefore 

important to design and implement innovative vector control programs, without which it will 

be hard to eliminate VL. Research into this vector has been neglected and there are major 

knowledge gaps [38]. An effective vector management is vital for the control of VL and 

prevention of its resurgence. Current dogma suggests that the habitat of P. argentipes, the 

only vector of L. donovani in India, is restricted to areas in and around human homes [39, 

40]. Indoor residual insecticide spraying (IRS) is therefore assumed to be an effective vector 

control measure. Other interventions include long-lasting insecticide treated nets (LLIN) and 

environmental modification through plastering of walls [6]. However, except IRS, other 

measures are reported to be ineffective[41]. Alexander and Maroli [42], in their extensive 

review, observed that there are obvious gaps in current knowledge that limit our ability to 

implement effective vector control measures. In particular they mentioned the need for 

improved information on sand fly biting behavior, and on resting and breeding sites. 

Breeding sites of P. argentipes are still unknown. However, several reasons have been put 

forward to explain the failure of the current IRS strategy to control VL in the endemic 

districts, these include the assumption that P. argentipes is a poor flyer that breeds and rests 

mainly indoor and bites around midnight. Results from recent studies that sand flies can 

travel significantly further than 100m from their hatching site, have challenged the existing 

conventions [43]. Importantly, in Bihar P. argentipes has been found at a height of 18m in 

palm trees[44]. Refusal of IRS by the community in endemic areas, and emergence of 

dichloro-diphenyl-trichloroethane (DDT) resistance of sand flies in villages are other 

reasons for continued transmission in endemic areas. Poor IRS coverage (12%) was found in 

an endemic areas and use of alternative effective insecticides such as Alpha-cypermethrin 
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( synthetic pyrethroids) might be more costly even though such price differences are 

decreasing [40]. Therefore, to prevent resurgence of disease and improve the quality of IRS, 

an essential first step is to find out more about the reasons for the current low IRS coverage. 

In addition it is not known if the asymptomatically infected persons can be infectious to sand 

flies. There is thus an urgent need to challenge the conventions on vector behavior, vector 

abundance, biting behavior and timing of disease transmission for better IRS strategies and 

control measures.

2.7. Cause of disease outbreak

VL is a focal disease and over the last few years, the numbers of VL cases being reported 

from non endemic areas were increasing in India and Nepal, and represented a sizeable 

proportion of the disease burden. It is thus important to understand and verify whether local 

transmission could be responsible for the disease outbreaks. The presumed role of PKDL in 

disease outbreaks in west Bengal has been linked by the high rates of sand fly infections 

following exposure of the flies to the nodular PKDL lesions [45]. Therapy of PKDL is long 

(3–5 months) and arduous, further since the dermal lesions do not result in any disability, 

these patients do not seek treatment or do not complete the recommended regimen.

However, some researchers believe that HIV co-infected patients are responsible for disease 

outbreaks in naive population as many people in endemic regions are co-infected with 

multiple NTDs [46]. Similarly, these infections may interact and may worsen the prognosis 

of life threatening infections such as VL. Given the spatial clustering of VL cases, 

identification of factors associated with outbreaks are crucial to detect outbreaks early. 

Certification of sustained VL elimination and preventing resurgence of disease requires the 

capability to verify outbreak alerts.

2.8. Promote research on development of vaccines

Vaccination is the most straightforward option for sustaining reductions in transmission by 

eliciting long-lasting immune responses, but at the moment no Leishmania human vaccine is 

available [47]. Development of vaccines for VL is complicated as immunopathogenesis of 

VL remains to be completely unraveled. For effective vaccine development or 

immunochemotherapy, a perfect understanding of immunity of VL is mandatory. A major 

challenge in human vaccine design is to overcome variations in immune responses in a 

genetically heterogeneous population [48, 49]. While there are some facts known, most of 

the theories regarding the immuno-pathogenesis of VL rely on inferences drawn from 

human cutaneous leishmaniasis and clues obtained from murine models. No model mimics 

the human disease perfectly. A great deal of work has gone in to the study of the 

immunology of disease in various strains of mice. Although most of these efforts focus on 

Leishmania that cause cutaneous disease in humans, and extrapolation to the visceral disease 

can not be done [47]. Thus far only therapeutic use is being made of recombinant vaccines. 

Part of the problem may lie with vaccine delivery and eliciting sufficiently powerful or 

appropriately directed long term memory T-cell responses. Leish-111F/MPL-SE, a multi-

subunit recombinant Leishmania vaccine, is the first defined vaccine candidate that has been 

progress to human phase-I and phase-II clinical trials in cured VL patients in India, CL and 

ML patients in Brazil and Peru and in healthy volunteers in USA [48, 50]. Further 
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innovation in this field could also pave the way towards development of other and better 

vaccines.

3. Conclusion

Significant progress in reduction of VL incidence and mortality has been made through VL 

elimination initiatives. The regional VL elimination initiative is well on track to achieve the 

target, but even after it has been achieved, epidemiological surveillance of VL capable of 

monitoring VL elimination including outbreak investigations, and to conduct operational 

research on the quality of VL management in public and private health services have to be 

improved and continued in order to ensure sustained elimination and prevention of disease 

resurgence. There is indeed a need to learn from malaria control programs at this event, not 

only as a vision but as a realistic long term objective for the elimination of a vector borne 

disease.

4. Expert Commentary

Visceral leishmaniasis (VL) or kala-azar and its dermal sequel, post dermal kala-azar 

(PKDL) are parasitic disease occurring in the Indian subcontinent predominantly among 

poorest of the poor, causing an estimated 59, 000 deaths and 2.4 million disability-adjusted 

life years (DALYs) per year. Despite their high social, economic and public health burden, 

VL does not rank high on the international political agenda. Affected populations have low 

visibility and little political voice, which leads to its ignorance when public health priorities 

and health budgets are set. However, in the Indian subcontinent, the three countries affected 

by VL, India, Nepal and Bangladesh, aspired to eliminate VL from the subcontinent by 2020 

through various control measures. Although no vaccine is available for VL, important 

advances have been made, and these, if implemented effectively, could eliminate this disease 

from this endemic region. These include the ability to carry out rapid diagnosis and 

complete treatment in one single day. Point of care diagnosis and treatment (PCDT) ensure 

100% treatment compliance, something that was not possible with other available therapies. 

PCDT for VL has been made possible through the development of the rK39 rapid 

immunochromatographic test, making serodiagnosis possible in 20 minutes and the ability to 

treat patients effectively with a single dose of intravenous liposomal amphotericin B. PCDT, 

if done through active case detection in the villages, will also reduce the parasite reservoir in 

highly endemic areas since humans are the only provenreservoir for L. donovani in the 

Indian subcontinent. This will further reduce transmission in endemic areas. However, 

despite the success of the current program, and the potential for sustained reduction in 

transmission, VL has several epidemiological and biological characteristics that might result 

in the resurgence of the disease. Asymptomatically infected greatly outnumber clinical VL 

cases and therefore may play a major role in transmission, even if less infectious than 

clinical cases. For PKDL there are major knowledge gaps, little is known about the 

prevalence of different forms of PKDL in Bihar and even less about their relative importance 

in terms of infectiousness to sand flies. Recent theoretical and observational studies have 

indicated that transmission of VL can continue in low incidence areas [51], therefore the 

target of <1 case/10,000 individuals at block level may not be sufficient to prevent disease 

resurgence [52].Consequently, many questions that are integral to the outcome of an 
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infection, its therapy or prophylaxis remain unanswered. Failure in transmission control 

operations, poor therapeutic control, lacunae in understanding of the disease and lack of 

political will lie at the root of the present situation. Therefore, quality of care in primary 

health care settings and developments of tools for disease burden estimates and pharmaco-

vigilance should be given priority to prevent resurgence of disease in future. Strengthen 

research capacity in primary health centers should be prioritized in order to keep the 

community immobilization in the control program.

Five-year view

The World Health Organization supported visceral leishmaniasis elimination initiative in the 

Indian subcontinent does not aim at zero transmission of L.donovani, but at ‘reducing the 

VL incidence rates in the region below levels of public health problem’. These were 

empirically defined as an incidence rate below 1 per 10,000 population per year in each 

implementing unit (sub-district level in Bangladesh and India and district level in Nepal). 

The regional VL elimination initiative is well on track to achieve this target: Nepal has 

reached and maintained the target for the last 3 years; Bangladesh has achieved it in over 

90% of its endemic sub-districts and India in 70%. The total reported VL case load in the 

region has diminished from over 50,000 in 2006 to less than 10,000 in 2017, with India 

reporting more than 90 percent of the latter cases. Importantly, in recent years, it has been 

found that epidemiology of VL in the Indian subcontinent appears to be changing. The Bihar 

state in India is characterized by a continuous transmission for more than 30 years, but the 

proportion of infected children has increased. Recently the disease is spreading to new areas 

and moving closer to urban areas which may challenge the elimination program in future. It 

is therefore very important to understand the nature and cause of distribution of this disease. 

Currently, the role and management of PKDL in the Indian subcontinent is considered a 

priority as PKDL has been identified as a potent threat to achieving the elimination target of 

VL and sustaining this. This is a very promising initiative as PKDL patients are the other 

sources of parasite reservoirs in the community. Setting the Post Elimination Agenda for 

Kala-azar in India (SPEAK India) consortium (https://speakindia.org.in/) has been 

established with researchers and technical experts working on VL elimination in India and 

funded by Bill & Melinda Gates Foundation (BMGF) in a partnership between Indian 

Council of Medical Research (ICMR), National Vector Borne disease Control Program 

(NVBDCP) of India and London School of Hygiene and Tropical Medicine (LSHTM, UK). 

This is a promising development that will provide the information’s on knowledge gaps and 

possible solutions in transmission to ensure VL transmission in India is successfully 

interrupted and elimination is sustained
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Key issues:

❖ All suspect case of kala-azar should be screened and diagnosed in an 

endemic area in an individual who has fever of more than 2 weeks, 

splenomegaly and a positive serological rk39 test. Treatment is provided only 

if all the above criteria are present. Therefore, assessment of health care 

seeking behavior and management of VL suspects in public and private 

health sector is important for effective case management in endemic arears.

❖ Given the focal distribution and spatial clustering of VL cases, there is a clear 

potential for development of geospatial tools to detect outbreaks early.

❖ Vector control through IRS is one of the key components of the current VL 

control strategy; therefore, it is important to monitor not only the process of 

IRS implementation but also the outcome of IRS in order to sustain 

elimination.

❖ Mathematical modeling and xenodiagostic studies can confirm whether 

asymptomatically infected persons contribute to transmission or not, though 

at present several challenges complicate addressing this issue.

❖ As VL is approaching, the main transmission foci are shifting and the number 

of active VL cases is going down, however, certain specific subgroups of the 

disease, in particular post kala azar dermal leishmaniasis (PKDL) and VL-

HIV co-infection, will become increasingly important because of their 

potential to trigger resurgence.
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Figure-1: 
Trends of visceral leishmaniasis cases in India. (Source: adapted from National Vector-

Borne Disease Control Programme, Directorate General of Health Services (DGHS), 

Ministry of Health and Family Welfare, New Delhi, Government of India.)
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