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Abstract

Visceral leishmaniasis is a vector-borne protozoan disease targeted for elimination from the
Indian subcontinent by year 2020. Sri Lanka is a new focus of human leishmaniasis caused by
a genetically distinct variant of Leishmania donovani, which is the species more widely known
to cause visceral leishmaniasis (VL). The clinical entity that is most frequent in Sri Lanka is
cutaneous leishmaniasis (CL), though a few cases of muco-cutaneous (MCL) and VL have also
been reported in the recent past. In CL, papules, nodules, ulcerating nodules and ulcers occur
mainly as single lesions on exposed body areas of affected individuals. A wide age range is
affected including both sexes. The potential for visceralization in the cutaneous variant of L.
donovani in Sri Lanka is not known. There is no evidence for a serological response in CL
patients who have demonstrated negative for rkK 39 antibodies in sera, (rk39 test being the
recommended test for VL detection), while MCL and VL cases have been rK39 positive.

Phlebotomus argentipes, the vector of L. donovani in other parts of the world is a widely
prevalent insect in almost all parts of Sri Lanka. Studies are underway for vector identification.
L.donovani is transmitted between this vector and the human host, the only known host for this
species. However, domestic dogs have shown the presence of Leishmania parasites and also
the presence of anti - L. donovani antibodies in their sera, providing primary evidence for the
likely presence of an animal reservoir in Sri Lanka. Field-based risk factor studies have shown
that there is peri-domestic as well as zoonotic/outdoor transmission cycles in different parts of
the country.

At present patients are detected mainly passively based on self referrals. Only a proportion of
these patients proceed for pre-treatment laboratory confirmation due to the lack of freely
available investigation facilities. Leishmaniasis was made a notifiable disease in Sri Lanka in
2008. Action plan for its control was drawn up with primary involvement of the Ministry of
Health and other stake holders in 2008. Preventive and control activities are required to be put
in place sooner rather than later. Enhanced case detection and active treatment are of prime
value in controlling L.donovani infections. Availability of cost effective and field friendly
diagnostic services in a decentralized manner, timely case management and vector control
using appropriate protocols are necessary. To achieve this, a considerable amount of
information is already available, and further research is needed to fill in the essential gaps.
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The disease leishmaniasis

Human leishmaniasis is a vector-borne protozoan infection that clinically manifests in 3 main
forms i.e. cutaneous (CL), muco-cutaneous (MCL) and visceral leishmaniasis (VL), mainly
due to the different Leishmania species with affinity to varying organs of the host. The disease
has resulted in a huge global burden and is listed as one of the eight major neglected tropical
parasitic diseases (1). The World Health Organization (WHO) has targeted elimination of its
most virulent form, VL, from the Indian subcontinent by year 2020." In spite of these attempts,
the number of leishmaniasis endemic sites is ever expanding with new foci and new epidemics
in endemic sites being continuously reported at a global scale.** New genetic variants of
Leishmania sp. are also being continuously reported.>® Sri Lanka is the newest reported focus
of leishmaniasis in the Indian subcontinent.” The disease is caused by the most virulent
visceralizing species, L.donovani.?

Growing problem of leishmaniasis in Sri Lanka

In the 1990’s, leishmaniasis in Sri Lanka took the nature of an imported disease where cases
were reported mainly among overseas employees returning to the country.® Local transmission
of leishmaniasis was first evident from southern Sri Lanka in 1992.%° Few sporadic cases were
detected locally until 2001, when the onset of the on-going outbreak of leishmaniasis in Sri
Lanka became evident.” Since then, over 2500 clinically suspected cases have been referred to
the University of Colombo (UOC) alone for disease confirmation (DPC central data base). The
disease has been made notifiable since 2008 and a national action plan has been developed for
leishmaniasis control."> However, much work still remains to be done.

What is known so far?
The patient and the parasite

Clinical features of the initial patients in this epidemic were reported in 2003 confirming the
presence of locally acquired CL in Sri Lanka.” Since then, cases of CL are being continuously
reported to the health care institutions of this country. In the initial phase of the outbreak,
more males in the 21-40 year age group were affected and a clear majority of them were
soldiers working in Northern Sri Lanka.” Lesions were mainly single and occurred on the
exposed body areas in the form of either papules, nodules, ulcerating nodules and complete
ulcers that were seen in almost equal proportions.” Since then, results of clinical
characterization studies, which described the cases presenting during the first half of the
epidemic have been made available at different times during the decade.”'*****® These
studies highlight a widening of case distribution in the country to include more and more
districts, though in general, other clinical and demographical features remained nearly the same
as reported earlier.

With the continued increase in the reported CL case numbers, biochemical studies were started
in 2001 to identify the local Leishmania parasite species and were completed 2 years later
confirming the presence of L.donovani MON 37 in Sri Lanka.'” L. donovani is usually the
causative organism of VL. Therefore, parasite species was revisited, using molecular biological
methods that investigated the parasite genome. These studies confirmed the finding of
L.donovani in 2007.% Furthermore, parasite studies have shown that the local L. donovani is
genetically different from members of the same species complex found in previously identified



endemic settings.® However, the scientific reasons for the mismatch of a visceralizing parasite
with a clinical picture of CL *® still remain obscure.

Clinical manifestations of CL however, are diverse, ranging from acne-form papules to
complete ulcers. A range of atypical manifestations have also been reported later on in some
studies.®*® Increasing the complexity of this picture, MCL was first reported in 2005,
followed by the first report of VL two years later.’ Soon after, a second case of MCL with lip,
buccal mucosal and nasal septum lesions was reported from Northern Sri Lanka.?* VL patients
presented with asymptomatic hepato-splenomegaly and parasites were isolated from the bone
marrow. Immune response patterns of few local patients were studied in 2010 using rk 39
assays. Twenty four (24) cases of CL studied were rk 39 negative while MCL and VL cases
were positive.'® rK 39 is a L. donovani specific antibody and the assay is the recommended
serological test for diagnosis of VL.

The vector and animal reservoirs

L. donovani is transmitted by its natural vector Phlebotomus argentipes, which is generally
known as the sand fly (“Hohaputuwa” in the local language - Sinhala). Sand fly research in Sri
Lanka has a long history and the presence of sand flies has been reported since as early as the
1940°s.2#%*** More recent information on Phlebotomine sand flies in Sri Lanka is available
since 2005%° where small numbers of Sergentomyia ceylanica were also identified.?
Disregarding the negligible percentages of this species, P. argentipes could be the putative
local vector of leishmaniasis in this country. Confirming this, reports last year revealed that all
3 members of the Phlebotomus complex, i.e. Phlebotomus glaucus, Ph. argentipes sensu
stricto and Ph. annandalei are prevalent in Northern Sri Lanka.?” Sand fly behaviour has also
been studied in the 1970’s, 1990°s and in 2005.2*2*%2% Both zoophilic and anthropophilic
behaviour patterns have been identified in these studies.

Humans were the only known reservoir for L.donovani. However, recently (2009) Leishmania
parasites were detected by PCR in dogs from the central highlands, providing preliminary
evidence for possible animal involvement in Sri Lanka.”® Following this, the serological
studies carried out in southern Sri Lanka provided evidence for the presence of anti L.donovani
rK 39 antibodies in domestic dogs which supports their reservoir host status® (authors’
unpublished observations).

Risk factors and transmission cycle

Factors affecting Leishmania transmission have been studied at different sites in Sri Lanka.
Population-based case control studies were started in 2002-3 which determined prevalence and
risk factors of leishmaniasis.'®*° Baseline evidence for zoonotic transmission in the North and
peri-domestic transmission in coastal plain in the south, at least in the study sites, was obtained
in these studies. Young adults between 20-40 years, male sex and spending more time in
outdoor activities were associated with leishmaniasis in northern Sri Lanka, favouring an
outdoor transmission.*® In contrast, the studies carried out more recently (2006) in southern Sri
Lanka showed age between 11-40 years, household clustering and housing conditions were
associated with increased risk of acquiring leishmaniasis, favouring a peri-domestic
transmission.*®



Case detection and management

Apart from a few active case detection programmes carried out to determine risk factors and
prevalence, the main mode of case detection remains passive, as self referral of affected
individuals to a health care setting. Laboratory investigations necessary for Leishmania
diagnosis have been established during the last decade. Light microscopy,*" parasite in-vitro
isolation, field friendly culture techniques'’*®3** and PCR methods®* for leishmaniasis
diagnosis have been established in a few laboratories. The rK 39 assay is also used in some
laboratories for diagnosis of VL, though availability is limited.*®

Could this situation be taken lightly and ignored?

Although L.donovani is generally known to cause VL, occasional CL,*% MCL*" and CL with
concurrent VL have also been reported.*® Furthermore, an epidemic similar to the Sri Lankan
epidemic with CL caused by L.donovani was reported in northern India in 2005.> This might
indicate the likelihood of more stable cutaneous variants of L.donovani getting established at
different endemic settings.

The dangerous possibility of visceralization of the Sri Lankan cutaneous variant cannot be
disregarded until the extent of the problem is scientifically and adequately measured over a
reasonable period of time. Recent reports of VL and MCL in the country already points
towards this possibility. On the other hand, multiple genetic variants of L.donovani may be
responsible for different clinical forms in Sri Lanka where initial CL cases remain confined to
skin without visceralization.

Usually primary infections result in immunity and resistance to re-infection by homologous
Leishmania species.®® CL patients may completely heal spontaneously or with treatment.
Achieving a parasitological cure is difficult in leishmaniasis and remaining parasites may stay
dormant.*® CL is also known to recur in about 1% of patients.*® CL has already recurred in a
few patients in the local setting (DPC data base). Cutaneous leishmaniasis caused by L.
donovani is also known to recur in other parts of the world.**

It is not known whether initial cutaneous infections will remain confined to the skin in the Sri
Lankan population. Emergence of MCL cases and VL cases in the island may indicate the
ability of local Leishmania parasites to visceralize, metastasize to mucosa or to the existence of
multiple variants. Increase in parasite virulence and the non-immune status of the indigenous
population with increased vulnerability may help establishment of MCL and VL causing
variants. Historical information already provides supportive evidence for the presence of
visceralizing parasite variants in the country since long.*> The number of VL cases may be
grossly under diagnosed in Sri Lanka, due to low transmission levels of VL, asymptomatic
nature*® and lack of clinical suspicion.

An established though obscure Leishmania transmission cycle/s may have existed in this
country from early years.* Less severe and mostly asymptomatic nature of human infections,
low rates of transmission and regular anti-malarial spraying activities may have kept the
disease at an unnoticeable level until it flared up in early 2000. This apparent increase in the
number of cases may have been due to changes in human behaviour related to the civil war
during that time, which made soldiers move into previously uninhabited jungle areas, which in
turn may have exposed them to sylvatic cycles. Cessation of insecticide spraying for malaria
control, populations coming into close contact with scrub jungle based zoonotic cycles,
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recently introduced developmental projects, military activities and the influx of non-immune
people to this existing transmission cycles may have contributed in maintaining and increasing
the number of cases.

The presence of two main foci of Leishmania transmission within the island can be proposed,
one in the north and other in the south. The presence of zoophilic Phlebotomine species and the
outdoor associated risk factors identified in the north point towards a possible existence of a
zoonotic transmission cycles, at least in parts of Sri Lanka, while transmission may take place
peri-domestically in southern Sri Lanka. Differences in transmission characteristics and
specially the presence of a zoonotic cycle make it difficult to prescribe a homogenous control
programme for the island. It may be necessary to define these characteristics in detail and
appropriate methods should be defined on a regional basis. A single programme introducing
the same activities in different regions may be inappropriate.

Towards disease control, gaps in knowledge and future needs

Different management and control strategies have been reviewed at times in the world.** Early
case detection and treatment, vector control (managing the sand flies that transmit the parasite)
and communication and education within endemic communities are the three main strategies
highlighted by WHO for elimination of VL. WHO has set a target for 100% detection and
treatment of VL and its complete elimination in the Indian subcontinent by year 2020.

It is a timely need to identify and adopt correct preventive and control strategies for Sri Lanka
sooner rather than later, before more virulent strains are established. These strategies need to
be developed in an evidence-based manner.*2

Enhanced clinical suspicion

Accurate and complete case detection and treatment that helps to reduce the parasite reservoir
are invaluable. Raising awareness among the general public to enhance self referrals, a detailed
understanding of clinical characteristics among clinicians and primary health care workers,
surveillance for changing clinical patterns at tertiary level, active case detection programmes to
improve case detection and availability and decentralization of clinical expertise, knowledge
and facilities will ensure improved case detection. Clinical suspicion of leishmaniasis in a
patient should be considered early rather than by exclusion of other illnesses. With the
emergence of MCL, VL and diversity in CL manifestations, the disease should be considered
in the differential diagnosis not only in the dermatological and general medical settings, but in
the dental and ENT surgical settings as well.

Need for laboratory confirmation?

Case detection by health authorities in Sri Lanka is mainly dependant on self referrals made by
patients themselves to the health care institutions, apart from the few screening programmes
carried out in an ad hoc manner.*® Diagnosis is mainly established on clinical grounds, though
its reliability in diagnosing atypical skin manifestations, chronic lesions and resistant cases is
doubtful and debatable. Only a proportion of cases proceed for laboratory-based confirmation
prior to treatment. Unavailability of laboratory facilities and technical expertise within easy
reach is the key limiting factor faced by clinicians. Light microscopy remains the mainstay for
diagnosis in spite of the limited availability of technical expertise®’. Parasite in-vitro
isolation®*® and PCR is also limited to few laboratories * in the island.



However, parasitological diagnosis is advisable prior to treatment as there are no
pathognomonic clinical features in leishmaniasis,* clinical patterns are diverse®® and late
lesions or treated lesions have a greater chance of producing false negative results,
complicating the decision making procedure for clinicians. Investing in development of
inexpensive and simple not so technically demanding laboratory procedures and making them
available to remote areas in the country will be useful. Serological assays can also be
particularly useful in the context of emerging MCL and VL in the island.

Treat or leave to self-heal?

Sodium stibogluconate - a drug now known to have over a 60 % resistance rate”® and
cryotherapy, a treatment modality used for many other dermatological conditions are used to
treat leishmaniasis in Sri Lanka. Sodium stibogluconate is available for leishmaniasis treatment
only in some dermatology clinics in Sri Lanka.

Treatment outcome of a disease caused by a genetically distinct and understudied parasite
variant in Sri Lanka can be different from those that have been recorded from other parts of the
world. Unnecessary administration of costly and toxic antileishmanials that require
hospitalization and close monitoring should be avoided. Infections with L. donovani require
treatment with specific anti-leishmanials™ while self- limiting forms of CL could be left to self
cure.”® Response of dermotropic L. donovani to standard antileishmanial therapy has shown
great variability. Clinical improvement is possible®*®“® while recurrences after several months
and after treatment of first recurrence*" have also been reported. Therefore, managing a case
of CL caused by L. donovani is not straight forward and should be undertaken with utmost
caution. Self cure can promote natural immunity against future infections with Leishmania
species and treatment may down-regulate these mechanisms. Inappropriate use of drugs, and
substandard formulations can result in drug resistance.*” India already reports over 60% drug
resistant rate for pentavalent antimonials.®® In addition, such irrational drug usage can prevent
developrgent of host immunity resulting in visceralization or it can also trigger local spread of
a lesion.

The pros and cons of drug treatment of cutaneous L. donovani in Sri Lanka remain debatable.
Meanwhile, VL and MCL forms definitely require antileishmanial therapy. Carefully designed
clinical trials and patient follow-up studies are necessary to decide how the different clinical
forms of leishmaniasis in Sri Lanka progress with time. CL may self heal in time, disseminate,
recur or develop drug resistance. Delay in cure could also leave a wider window for infection
transmission. Therefore, until such evidence is available to the country, treatment of CL in Sri
Lanka is advisable due to the dangerous nature of the causative species, to prevent secondary
lesions, disfigurement and extension and reduce the risk of spread. The question arises with
regard to the appropriate drug/s and protocol selection. To answer such questions multi centre
clinical trials on affordable drugs are required. Limited and irregular availability of specific
antileishmanials in the curative sector is a major drawback in this regard.

There is a varying sensitivity of usually dermotropic Leishmania species to currently available
antimonials and/or combination therapy.”® Paucity of properly designed and satisfactorily
conducted clinical trials can result in lack of evidence for potentially beneficial treatments.
Sodium stibogluconate and meglumine antimoniate are the two main widely used first line
antimony compounds since the 1920s. In the Old World, the usefulness of first line drugs for
L.donovani are becoming more and more limited. Combination therapy on the other hand helps
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to prevent drug resistance, reduce toxic side effects, reduce the required doses of each drug and
increase the spectrum of activity.”**? Therefore, combination treatment is an option that
warrants careful consideration for clinical trials in Sri Lanka. Miltefosine is a newer oral
antileishmanial which is being increasingly used for the treatment of L.donovani infections in
other parts of the world. However the suitability of these options in the local setting needs to be
explored with utmost care. Resistance to currently available drugs is not yet reported in Sri
Lanka. Once the treatment protocols are defined, strict adherence, timely initiation, completion
of the full regime and post treatment case follow up need to be practised. Incomplete treatment
of initial disease can enhance recurrence, resistance or visceralization of CL and MCL.

Vector management and transmission control

Primary preventive measures such as proper clothing, use of insect repellents and avoiding
outdoor activities during generally known peak biting hours would be of primary importance to
prevent sand fly bites until specific activities are defined. Improvement of housing conditions
would also reduce the risk of acquiring infection.

Secondly, insecticides would be necessary to control sand fly populations. However, such
efforts should be initiated with strong scientific back up and need to be continued for adequate
time before cessation. Unnecessary introduction of insecticides and premature discontinuation
can result in more severe epidemics. Our neighbouring country India provides not so pleasant
historical evidence regarding the reappearance of the disease probably in greater proportions as
a result of such activities.>® A similar picture was observed with regard to malaria in Sri Lanka
where vigorous and frequent spraying of DDT brought about near eradication of malaria in the
1960’s due to a reduction in vector populations before the case numbers increased in
subsequent years.

Studies reported in 2005 indicate that there is a potential for the local sand fly species to
develop insecticide resistance.® Tolerance to DDT in P. argentipes has been reported from
several endemic areas in India.>* Treatment of hosts (humans and the dogs) is recommended
for zoonotic L. donovani/ infantum infections in the Old World. Long lasting impregnated bed
nets (LLIN), indoor residual spraying (IRS) are proven useful for the control of sand flies in
the Indian sub-continent.”® Integrated vector management that combines multiple methods
suited for a particular disease focus has become the method of choice during the recent past.*
Studies on local vector incrimination, host preferences, biting, resting and breeding patterns
and insecticide susceptibility are needed to fill essential gaps in knowledge. An effective
control programme also requires information on regional disease transmission characteristics,
socio-demographic and clinical characteristics of the affected populations with disease
prevalence and risk factors. Active case detection programmes carried out to cover larger areas
in affected provinces would be of importance. Recent report of locally acquired visceral
leishmaniasis in Sri Lanka further highlights the importance of such activities. *®

Conclusion

A multi-disciplinary approach including improved case detection at community level, strict
adherence to case management protocols and control activities, continued surveillance and
regular progress evaluation are necessary for effective management and control of
leishmaniasis in Sri Lanka. In achieving these goals, the attitudes and compliance of the
service recipient community should not be disregarded. Behavioural Change Communication
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where education of people to accept and participate in control programmes would be useful in
this regard.
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