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Thee diagnosis and treatment of visceral leishmaniasis 
underr field conditions 

2.11 Visceral leishmaniasis 
Thee Leishmaniases are a group of diseases with a variety of clinical manifestations, 

alll caused by a parasite of the genus Leishmania. Over 20 pathogenic species of the 

LeishmaniaLeishmania parasite are known, all belonging to one of the following subgroups {species 

complexes,): : 

LdonovaniLdonovani s.l. [including Ldonovani s.s., Linfantum (which is identical to L.chagasf) and 

L.archibaldi];L.archibaldi]; L.major; L.tropica; L.aethiopica; Lbraziliensis [including Lb.braziliensis, 

Lb.guyanensisLb.guyanensis L.b.peruviana , L.b.Panamensis a.o.] ; and L.mexicana [including L.m. 

mexicanamexicana and L.m.amazonensis]. 

Inn East Africa Ldonovani s.s., Linfantum, L.archibaldi, Lmajor and Ltropica have been found. 

LinfantumLinfantum (Lchagasi) occurs mainly in Latin America and around the Mediterranean basin. 

Dependingg on the species of the parasite and the immune response of the host the disease 

spectrumm of leishmaniasis ranges from self healing skin lesions to a fatal systemic disease. 

Inn general three important distinct clinical presentations of leishmaniasis are recognized: 

-- the cutaneous form, is common in Southern Europe, south-western, central and eastern 

Asiaa (India, Pakistan), Africa (North, West, East and partly South) and South and Central 

America;; it can heal spontaneously. In East Africa a mucosal form occurs, that can cause 

devastatingg lesions in the face; 

-- the muco-cutaneous form, occurs in Latin America; 

-- the w'scera/form, is spread over Africa (North, West and East); south-western, central and 

easternn Asia (India, Pakistan, Bangladesh, Nepal, Iran and China), Southern Europe and 

Latinn America. 

Inn visceral leishmaniasis (VL) the parasite can be found mainly in the white blood cells 

(macrophages)) throughout the reticuloendothelial system (lymph nodes, liver and spleen). 

Thee parasite undermines the immune system. Established visceral leishmaniasis represents 

aa failure of cell mediated immunity to control the infection.1 Visceral leishmaniasis is referred 

too as kala-azar (KA), which means "black disease" in Hindi. 

clinicalclinical symptoms 

Thee core symptoms of kala-azar are fever and splenomegaly. Lymphadenopathy is usually 

lesss prominent, but occurs regularly in Sudan.2 Malaise is common; some patients may, 

however,, be surprisingly well and ambulant. At a later stage wasting is prominent. The 
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diseasee follows a protracted course in endemic areas and develops more acutely in a new 

focus,, or when non-immune, naive immigrants enter an area with leishmaniasis. If left 

untreatedd the patient ultimately dies of wasting, concurrent infections (predominantly 

pneumoniaa and diarrhoea) or from bleeding (low platelet count and coagulation 

disturbances). . 

Post-kala-azarr dermal leishmaniasis (PKDL) is a known complication of kala-azar.3 Skin 

lesions,, ranging from mild to severe, develop months, and even years, after cure in a varying 

percentagee of patients. The condition can persist for years. Parasites can usually be found 

inn skin smears, and it is hypothesized that PKDL patients might function as a reservoir for 

transmission. . 

Epidemiologicall investigations indicate that many persons are infected with the parasite 

withoutt developing symptoms of "visceral leishmaniasis".4 Those with an asymptomatic 

infectionn (subclinical cases) and those with full-blown visceral leishmaniasis are the extreme 

sidess of the spectrum of the same infection.1 It is not known if asymptomatically infected 

individualss are infective for sandflies and could play a role in the transmission. 

transmissiontransmission cycle 

Twoo transmission cycles exist: 

-- anthroponotic, in which humans are the sole source of infection for the vector; caused by 

Ldonovani,Ldonovani, which has no known animal reservoir. Such is the case in East Africa and the 

Indiann subcontinent (India, Nepal, Bangladesh). Supposedly, the parasite is transmitted 

byy the vector (the sandfly) from man to man. 

-- zoonotic, caused by Linfantum, with an animal reservoir: dogs for visceral leishmaniasis 

(Mediterraneann basin, Latin America, Western Africa and China); and several species of 

mammals,, such as rodents, for cutaneous leishmaniasis. 

Inn the sandfly the parasite develops, in approximately one week, into a promastigote. 

Thesee promastigotes are injected again into the skin of the next person and are taken up 

byy macrophages, where they develop into the amastigotes. Anecdotal reports exist of 

transmissionn congenially5, by bloodtransfusion or contaminated needles (causing an 

epidemicc of leishmaniasis in HIV positive intra-venous drug users in Spain)6, laboratory 

incidents77 and sexual contact8, but these modes of transmission have no epidemiological 

importancee in the African context. Except for the above mentioned cases, no direct 

transmissionn of the parasite from man to man, or animal to man, has been established; a 

vectorr (the sandfly) is needed. 

Thee sandflies belong to the genera Lutzomyia in America and Phlebotomus in the rest of 

thee world. There are over 600 different subspecies of the sandfly9, but only a few (around 

30)) are involved in the transmission of Leishmania. P.orientalis has been identified in the 
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Westt Upper Nile district (WUN), Sudan, as the vector of Leishmania donovaniwhich causes 

kala-azar.100 Supposedly, P.orientalis is also the vector in the Gedaref-Humera focus in Sudan-

Ethiopia,, but investigations have been inconclusive. P.martini is the suspected vector for 

kala-azarr in northern Kenya, where termite hills are often inhabited with P.martini, and in 

thee Kapoeta focus (south-east Sudan/Ethiopia) and southern Ethiopia.9 

Itt is difficult to unravel the life cycle of the sandfly. Information on breeding sites and the 

larvall stage is still very limited.11 It is partly unknown how and where the fly survives during 

thee rainy season. The vector can only survive in a certain biotope characterized by a specific 

soill condition, humidity, temperature, vegetation and rainfall. Combining these factors, for 

examplee through satellite imaging, results in distinct areas on the map where the vector can 

survivee and leishmaniasis (both visceral and dermal) could theoretically be transmitted.12 

Differentt flies need different habitats to survive and have different biting patterns (in/ 

outdoor,, forest/village, day/night preferences, human/cattle). This has consequences for 

thee transmission and possible control measures. Only the female takes blood from human 

andd animal reservoirs. The habitat of P.orientalis, is characterized by Balanites and Acacia 

forestss and it bites outdoors, from dusk until dawn. 

AA clear seasonal variation in the number of fties in different habitats has been established.9 

Thee onset of seasons depends on the geographical locations. As an example, for Gedaref 

Statee (eastern Sudan) the following is applicable. The number of flies increases with the onset 

off the dry season (November), peaks at the end of the dry season (June) and falls sharply with 

thee onset of the rains, which last from July until October. With an incubation period of 

approximatelyy four months, the peak of incidence of kala-azar is around October-November. 

Althoughh it seems likely that infected animals (rodents) could act as a reservoir for the parasite, 

inn forested areas such as the Dinder park, so far the evidence in Sudan has been anecdotal.9 

Sporadically,, wild animals infected with different Leishmania species have been detected. 

Thee importance of humans as a reservoir during a non-epidemic period remains unclear. 

Post-kala-azarr dermal leishmaniasis (PKDL) patients have been postulated as a reservoir; this 

hass been proved in India but remains unproved for Eastern Africa.13 There is no proof that 

cattlee plays a role in the transmission of the parasite in East Africa. The fly does not regularly 

feedd on cattle: in West Upper Nile sandflies were not found in the cattle camps.11 

2.22 Epidemiology 
Itt is estimated that world-wide there are 12 million infected people with Leishmania (visceral 

andd cutaneous).14 Clinical cases of leishmaniasis, are reported from 88 countries. There are 

500,0000 new cases of visceral leishmaniasis per year, and 90% of the visceral leishmaniasis 

diseasee burden occurs in India, Sudan and to a lesser extent Brazil and Bangladesh. One, to 

onee and a half, million new cases of cutaneous leishmaniasis occur annually world-wide. 
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Thee WHO further estimates that 350 million people are at risk of contracting leishmaniasis. 

AA number of factors contribute to the increasing importance of visceral leishmaniasis globally: 

ecologicall and demografie changes, interruption of spraying campaigns, the HIV epidemic 

andd ineffective control methods. Because of the focal distribution, the global figures do not 

reflectt the importance of visceral leishmaniasis for certain communities, often living in isolated 

areass with little outside contacts. The disease has a profound economic impact on affected 

communities. . 

Inn endemic areas the majority of the kala-azar patients will be children below 15 years of 

age;; older persons have built up immunity, presumably due to previous subclinical infection 

withh the parasite.4 During an epidemic, not only children but also adults are affected15, due 

too the absence of immunity in adults. The reason for the emergence of an epidemic is not 

alwayss clear. Change in the habitat {destruction, reforestation), mass movement of people 

(economicc immigration, war), decrease of immunity (malnutrition16) are factors involved. 

Epidemicc outbursts in ann endemic area occur: children will be highly affected, but also adults 

aree affected.17 In an endemic area, increased awareness among the population and availability 

off drugs and facilities free of charge could also attract patients. This causes an increase of 

cases,, predominantly children, without implying a true increase in incidence in the area. 

LeishmaniasisLeishmaniasis in the Horn of Africa 

Leishmaniasis,, both cutaneous and visceral, is endemic in the countries of the Horn of Africa: 

thee Sudan, Ethiopia, Eritrea, Kenya and Somalia. Mucosal leishmaniasis remains very rare. 

Viscerall leishmaniasis occurs in distinct foci. The most important endemic focus of kala-azar 

hass historically been in the Sudan, the area Southeast of the cities Kassala, Sennar and Singa, 

alongg the rivers Rahad, Atbara and Blue Nile.18 This focus crosses into Ethiopia and Eritrea. 

Otherr smaller foci of visceral leishmaniasis exist, such as Kapoeta in south Sudan and scattered 

focii in Kordofan Sudan. Also in the lowlands of Ethiopia foci of visceral leishmaniasis exist. 

Inn Ethiopia cutaneous leishmaniasis has a focai distribution in the highlands.19 Cutaneous 

leishmaniasiss occurs furthermore, around Khartoum and western Sudan. 

Inn Kenya, visceral leishmaniasis is found in the Kitui and Machakos districts, in Baringo 

andd West Pokot districts and more sporadically in the northeastern part of the country, 

alongg the borders with Sudan, Somalia and Ethiopia. 

Inn Somalia visceral leishmaniasis occurs in Shabelle and lower Juba regions.20 Recently an 

increasee of kala-azar among Somalian refugees in northeastern Kenya has been reported.21 

2.33 Control 
Thee postulated host reservoir (mammals, PKDL patients, subclinical cases), the vector 

(sandflyy in its habitat), the transmission of the parasite (contacts between the the vector 
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andd its hosts), are all, in theory, entry points for control measures. Due to the diversity of the 

hosts,, vectors and parasites, it is impossible to develop a universal control strategy applicable 

too all foci of leishmaniasis. 

(i)) Control of the host reservoir is only an option if the cycle is zoonotic. Dogs with positive 

serologyy can in theory be eliminated, but in practice this option is not feasible, the 

ownerss will resist. Vaccination for dogs does not exist and dog collars, impregnated 

withh insecticide, only prevent dogs to become newly infected. Treatment of dogs may 

bee counter-productive. The disease manifestations might be suppressed but the animal 

remainss infective. In case of game being the reservoir, control is not an option. Control 

off the reservoir is also impossible in case the cycle is anthroponotic; although one can 

tryy to treat clinical cases (including PKDL patients) rigourously. It is not known whether 

afterr treatment the patients are "sterile" of parasites or could be a source of infection 

forr the sandfly. Subclinical cases may remain a reservoir and source of infection for 

sandflies.. Treatment of this group will meet with many problems, as they do not feel ill 

andd are difficult to identify. 

Casee detection, and treatment is another means to reduce a potential reservoir. Due to 

lackk of resources, case detection will often be passive at the first stage. It furthermore, 

off course, saves lifes, reduces human suffering, and provides information on the 

prevalencee and spread of the disease. Active case finding and follow up of patients 

cann be added if the resources are available (personnel, transport). Screening requires a 

strictt case definition and a mass screening test. Active case finding might cause the 

incidencee to drop, by breaking the transmission cycle, if the cycle is anthroponotic. 

Housee to house active case finding with treatment and extensive DDT spraying for 

malaria,, were both instrumental to control the disease successfully in India. When the 

DDTT spraying stopped a large epidemic broke out in Bihar.22 

(ii)) Vector control is, in theory, a method to control an epidemic. Sandflies that rest inside 

buildingss can be controlled by spraying houses, stables etc. with residual insecticides. 

Sandfliess that rest outside or flies biting outdoors in the fields can not be controlled this 

way.. The establishment of human settlements in areas of high risk should be avoided. 

Clearingg the bush or forest where the flies live (or spraying) could reduce the number of 

flies,, but is impractical. Spraying of cattle is also impractical and furthermore, cattle are 

nott involved in the cycle in East Africa.9 

(iii)) Further reducing the contact between the three mentioned groups will contribute to 

preventionn of cases. Efforts should be made to reduce the number of bites by wearing 

appropriatee clothes. This is impractical for people living in the area. The use of fine 

meshh mosquito bed nets impregnated with synthetic pyrethroids could provide personal 

protection,, if the fly bites at night time in the villages. Especially in foci where humans 
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aree the sole reservoir, it could give a considerable reduction of the incidence. 

Althoughh the impact of treated bed nets has sofar not been evaluated in East Africa, 

impregnatedd bednets could be a part of the control strategy. Minimally they should be 

distributedd for kala-azar and cutaneous leishmaniasis patients admitted in a treatment 

centre.. If the nets are impregnated the same mesh can be used as with mosquito nets, 

althoughh the sand fly is much smaller. Screening the houses with impregnated nets or 

curtainss may reduce the density of sandflies indoors. The use of repellents can further 

reducee the number of bites. 

GeneralGeneral hygiene is important, it can reduce the number of flies and contribute to the 

controll of the epidemic. Since sandflies often breed in organic rotting material a 

communityy effort to keep the environment clean, particularly animal shelters may be a 

usefull intervention. When feasible, animal dwellings such as chicken or cow sheds, 

frequentlyy infested with large number of sandflies, should be sprayed. Direct day to day 

contactt between animals and humans should be reduced, by separating living quarters 

forr animals and humans. 

Trainingg of health personnel in control of the epidemic (spraying of houses, bed nets) 

andd health education of the community are vital components. Schools and 

organizations,, such as the church or mosque, are a good entry point. Public awareness 

shouldd be raised by all means. The population at risk should be given practical instructions 

onn prevention (not getting bitten), diagnosis, treatment and general hygiene. 

Lastly,, it is noteworthy that there is no effective vaccine available, research is on going. Field 

studiess are done with first generation vaccines (killed Leishmania organisms mixed with low 

concentrationn BCG as adjuvant). Other vaccins, a.o. a DNA vaccin, are being developed. 

2.44 Diagnosis 
Patientss with fever (for more than 2 weeks; and after treatment of malaria, if applicable) 

andd splenomegaly and / or wasting are defined as suspected cases of kala-azar. 

differentialdifferential diagnosis 

Thee clinical symptoms resemble those of many other infections such as malaria (fever, big 

spleen),, tropical splenomegaly (is usually present for years), schistosomiasis (has a more chronic 

course,, signs of portal hypertension, non tender hepatomegaly, less or no fever, relevant 

exposuree history), brucellosis (splenomegaly not massive, hepatomegaly; joint, bone and 

occasionallyy neurological involvement) or typhoid (high fever, bradycardia, duration less than 

11 month, impaired mental status, constipation). Tuberculosis (usually no splenomegaly, but 
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possiblee in case of miliary tuberculosis; respiratory symptoms), splenic abscess (usually toxic), 

relapsingg fever (blood slides), leukaemia and hepatitis are all possible, but less likely in 

endemic/epidemicc circumstances. 

aspirations aspirations 

Duee to the overlap of symptoms with other diseases, it remains necessary to proof that a 

clinicall suspect indeed has kala-azar. Ideally this is done by obtaining the parasite. 

Demonstrationn of parasites in spleen, bone marrow or lymph node aspirate of a suspect is 

thee proof of kala-azar, unless an artefact is diagnosed as a parasite. 

Thee sensitivity of a spleen aspirate at the onset of the disease is around 90-95%, of bone 

marroww 64-92%, but of a lymphnode only 52-65%.23 24 As the sensitivity of a spleen aspirate 

iss 90-95%, a negative slide (no parasites found) is not 100% proof that there are no 

parasites.. When the parasite index is low, parasites can be missed microscopically. Slides 

cann only be labelled "negative" after a thorough search. In case of a "negative" aspiration 

inn a patient suspected of kala-azar, the aspiration should thus be repeated. 

Itt is common practice in the field to try to obtain the parasite first from an inguinal lymph 

node:node: it is a safe procedure, requires no special equipment, can be done by paramedics; but 

itt is painful. If no parasite is detected, a bone marrow aspirate (painful, and a special bone 

marroww needle is required) and a spleen aspirate (simple, but carries a risk, so transfusion 

facilitiess and a medical doctor are needed) will have to be examined. Splenic aspirations are 

difficultt to perform in patients without palpable spleen and in restless children; in patients 

withh coagulation disorders splenic aspiration is contra-indicated. Splenic aspirations are classified 

accordingg to a specific grading system, indicating the number of parasites seen. 

Inn the peripheral blood Leishmania is only seldom found25, unless the patient is infected 

withh HIV as well.26 HIV-Leishmania co-infection is still uncommon in the Sudan, but not so 

inn Ethiopia. In theory aspirates could be cultured or inoculated in animals: in the field this is 

rarelyy possible. 

serology serology 

Immunologicall blood tests that identify antibodies against Leishmania are used in the 

diagnosiss of leishmaniasis since long e.g. the complement fixation test.27 The major 

disadvantagee of serology is that it detects the immune response (antibodies) and not the 

parasitee (antigen). Serology can not differentiate between past kala-azar, subclinical infection 

andd active disease. 

Severall other serological tests were developed: the immuno-fluorescent antibody test 

(IFAT)288 and the enzyme linked immuno-sorbent assay (ELISA)29, also developed as a 

modifiedd version for use in less equipped laboratories.30 31 The Direct Agglutination Test 
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(DAT)) was developed for use in the field, where there is no laboratory available.32 It compared 

favourablyy with ELISA and IFAT in East Africa.33 34 It's accuracy was further improved35; the 

testt can be implemented with whole blood. Also in other regions, Brazil and Bangladesh, it 

provedd satisfactorily.36 37 

PolymerasePolymerase Chain Reaction (PCR) 

PCRR is a method by which tiny fractions of DNA are detected, multiplied and identified. 

Thee technique is used to detect DNA of a variety of parasites including Leishmania. The test 

directlyy indentifies DNA of the parasite, possibly detects an ongoing infection, but does not 

providee information on the clinical status. DNA can be detected in patients years after they 

havee been cured and without apparent relapse.38 The test has potential but is expensive 

andd requires advanced laboratory facilities that go beyond the field conditions of MSF. 

LeishmaninLeishmanin skin test 

Thee Leishmanin skin test (LST) measures the delayed type hypersensitivity reaction of an 

individuall to Leishmania antigen intradermal^ injected, the same way as with the tuberculin 

skinn test. The reaction is measured after 48-72 hours. 

-- If no reaction follows, no contact with the parasite has occurred and the test is called 

negative;; the person has no immunity and is susceptible to the disease. During active 

kala-azarr the test is also negative. 

-- If cellular immunity has developed, due to previous contact with the parasite, an induration 

willl appear (>5mm) and the test is called positive. It makes the diagnosis of active kala-

azarr in a suspect unlikely. Six to twelve months after recovery from kala-azar the skin test 

becomess positive in 80% of the cases, indicating that immunity was built up sufficiently.39 

Theree are cases known with active kala-azar and a positive skin test (Seaman, personal 

communication);; it is debated whether, or not, these can be relapses, but relapses tend 

too be LST negative (Seaman, personal communication). During or after cutaneous 

leishmaniasiss the test is usually positive. 

Thee test is used for prevalence studies in the field.. It indicates the number of persons that 

hadd an infection with Leishmania at some point during their life. It has added value, if used 

inn conjunction with the DAT, in the diagnosis of individual patients: 

DAT T 
DAT T 
DAT T 

DAT T 

-- and 
++ and 
++ and 

-- and 

LSTT -
LSTT -
LSTT + 

LSTT + 

:: susceptible (of importance during a survey) 
:: sick (more likely active kala-azar) or subclinical infection 
:: recovered (probably past kala-azar), or a subclinical form which may 

subside e 
:: cured visceral leishmaniasis, or past subclinical infection; or past 

cutaneouss leishmaniasis 

Significancee of Leishmanin skin test (LTS) in conjunction with DAT, in the diagnosis of individuals 
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2.55 Treatment of kala-azar 
Thee mainstay of treatment of kala-azar are still the pentavalent antimonial drugs (Sbv). 

Sodiumm stibogluconate (SSG), marketed as Pentostam® (Wellcome) and meglumine 

antimonate,, marketed as Glucantime® (Rhone Poulenc) are commonly used. Both drugs 

aree complex carbohydrate solutions with a different concentration of active antimony. 

Furthermore,, the sugars and bonds of the two drugs are different. Pentostam® contains 

1000 mg Sb/ml and Glucantime® 85mg/ml. Pentostam® is used in multiple use brown 

vialss of 100 ml and Glucantime® in clear vials of 5 ml. Usage of either drug is often historically 

determinedd (British versus French). MSF uses predominantly Pentostam®, which costs 150 

USS $ per treatment approximately. 

Inn India a generic SSG [also, confusingly, called sodium antimony gluconate (SAG)] is 

producedd by several companies, amongst these Albert David Ltd, Calcutta. Several batches 

off the latter company have been tested by the International Drug Association (IDA) in the 

Netherlandss and the amount of active antimony proved to be equal to Pentostam®. Generic 

SSGG is delivered in vials of 30 mL The factory in India has been audited and approved by 

IDAA as reliable. IDA will continue to monitor the future production. The drug has been used 

inn large quantities in India but is not registered in any African country. The authorities in 

Sudann (Ministry of Health) requesed testing of generic SSG in a clinical trial. This seems 

somehoww superfluous as it concerns a generic preparation. MSF is interested in using generic 

SSGG as the price is one-fourtheenth that of Pentostam®. To address the issue fundamentally, 

threee comparative randomised drug trials were implemented, each in a different setting: 

(i)) Sudan, field setting; 

(ii)) Ethiopia, in an area with high prevalence of HIV; 

(iii)) Kenya, district hospital based. The first two studies are presented in chapter 4. 

firstfirst time treatment 

Currentlyy WHO recommends a course of 28 days with an intra muscular dose of 20 mg 

Sb/kg/perr day.40 However, each endemic area has to establish its own optimal regimen 

andd one should be cautious to extrapolate figures from one area to another.41 In India 

coursee of 40 days are used because shorter courses would give rise to more relapses.42 The 

increasedd incidence of relapses with shorter treatment courses has not been confirmed in 

Khartoum.433 MSF uses a course of 30 days, aiming at a 95% cure rate. In India resistance to 

antimonyy has reached such levels that antimony is no longer first line treatment. 

45 5 



Chapterr 2 

Ann overview of the treatment of the various stages of the disease is shown: 

Stagee of kala-azar Treatment 

Primaryy —______^ ^ S b " 30 days [initial course] 

~~^-~~^- slow responders: [initial course] + 30 days Sbv 

Initiall cure  first relapse ^-[initialcourse] + 30 days Sbv + Aminosidine 21 days 

Definitee cure d relapse " maximum 60 days + 21 d Aminosidine 

Unresponsivenesss / desperately ill  AmBisome® 21 days 

Figure:: Kala-azar treatment in the field 

Antimonyy is given once a day for reason of convenience, the rapid elimination phase 

(halff life) is 2 hours. Multiple dosing is impractical and in clinical practice not well studied. 

Andd in vitro studies of high intracellular Sb'" concentration, probably the effective ingredient, 

forr prolonged periods of time may argue against multiple dosing.44 In case of ascites (rarely) 

itt is advisable to lower the dose of the drug. For an adult wi th severe ascites, 5 kg should be 

subtracted,, for a child weighing 24-40 kg, 2 kg can be subtracted and for a child weighing 

10-233 kg, 1 kg should be subtracted. Antimony is entirely excreted renally45 and the dose 

shouldd be reduced if the patient has renal impairment. In the absence of renal impairment, 

agee in itself is not a reason to reduce the dose. 

Mortalityy during treatment under field conditions has varied f rom 5.7%17 to 1 1 % 1 5 . 

Thee fol lowing characteristics were associated wi th death: age <5 years and >45 years; 

loww haemoglobin; BMK14; high parasite index; long duration of sickness; spleen size; 

vomiting.155 In Ethiopia the mortality during treatment has been as high as 25%, mainly 

attributablee to HIV.46 

TestTest of Cure (TOC) 

Att the end of the 30 days treatment the patient has usually improved clinically. Fever 

normallyy drops after one week of treatment, the spleen size is decreasing, though can still 

bee enlarged for months or even years after treatment. Usually there is an increase of the 

haemoglobin.. Weight is gained often only when the patient has finished the course of 

treatment.. There is no clinical sign that correlates with continued presence of parasites at 

thee end of treatment. 

Iff the patient improved clinically, there is no urgent need to do a TOC at discharge. For 

isolatedd areas, however, where the chances for fol low up are minimal, MSF does perform 

ideallyideally a TOC: a splenic (or lymphnode, but this is less sensitive) aspiration, between day 25-
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30,, to obtain proof that parasites are absent or decreasing in numbers. After treatment, 

thee risk for bleeding of the spleen after a aspiration is assumed to be less than in case of a 

diagnosticc aspiration before the treatment. 

Onn the other hand, during an epidemic there is a need to limit the number of aspirations 

duee to the work load. The TOC after treatment of a case of primary kala-azar is then often 

omitted,, backed up by the following arguments: 

-- the success rate of primary treatment is over 90%15, so most patients are negative any way; 

-- the 10% of the patients still positive have scanty parasites and much time is spent in 

identifyingg them; 

-- about one third of the "10% still positive at the end of the treatment" will still clear the 

parasitess later, without further treatment (slow responders); 

-- in absence of a doctor splenic aspiration is oftenn substituted by lymphnode aspiration: 

thee value of lymphnode aspiration as a TOC has never been evaluated. 

Nevertheless,, in theory {doctor available, small case load) a TOC is perfomed: 

-- if the TOC is negative (no parasites detected) at the end of treatment and the patient 

recoveredd clinically: then the patient is considered initially cured. 

-- If the TOC is positive (parasites detected) at the end of the initial treatment: most patients 

whoo have a positive TOC at the end of the initial course will nevertheless show a decline 

inn the number of parasites in the TOC (expressed in grading). These patients are called 

sloww responders and they are likely to still respond to a longer course of Pentostam®. 

Antimonyy is extended for a maximum of another 30 days, until 2 consecutive weekly 

performedd TOCs are negative. 

Thee clinical picture is taken into consideration when deciding to change the regimen. If 

afterr the extra month of antimony (so in total 60 days) the TOC would not have decreased 

att all in positivity (as expressed in grading by counting the number of parasites), the patient 

iss considered a case of primary unresponsiveness. In practice this occurs rarely in East-

Africaa so far, but it is a problem in India. 

relapses relapses 

AA definite cure is defined as an absence of signs and symptoms 6 months after initial cure 

(whichh was at the time of discharge). Therefore, to establish definite cure, active follow up 

shouldd be done as part of the treatment centre activities. For definite cure one looks at the 

clinicall picture, no TOC is necessary. In practice active follow up will be difficult due to 

constraintss of resources (personnel, transport, time). Patients are therefore instructed to 

returnn for follow up, (and possibly treatment) passively, if the symptoms recur. 

Iff a person returns with symptoms, after having been treated with antimony and 
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dischargedd with a negative TOC, the patient has a relapse. It is impossible to differentiate a 

relapsee from a new infection. The latter could occur in theory, in practice it is improbable 

{transmissionn season, incubation period). Therefore, all are considered relapses and treated 

ass such. 

Relapsess are common, but should ideally be below 5% of the patients treated.40 The 

relapsee rate can be much higher (16%) in case of HIV-leishmaniasis co-infected patients.46 

Definitee figures depend on exact follow up which is often impossible. Most relapses occur 

withinn 6 months of initial discharge, these are called first relapses. A patient who had a first 

relapse,, was re-treated and got cured again, can get a second relapse. It is not known 

whetherr the chance to relapse a second time is higher than the chance to relapse after 

primaryy treatment. Relapses tend to have a higher parasite load (but not necessarily so) 

andd are difficult to treat. 

TreatmentTreatment of first relapses (and unresponsiveness) 

Inn case of first relapses a combination of antimony for another 30 days in combination 

withh aminosidine 15 mg/kg i.m., for 21 days, is given. 

Notes: Notes: 

-- If aminosidine is not available, first relapses will have to be treated with a longer duration 

off antimony only. 

-- Only if aminosidine is in short supply, also unresponsiveness can be treated with antimony 

alone,, up to a total of 74 days. The aminosidine can thus be saved and restricted for 

treatmentt of relapses. 

-- Aminosidine is an amino-glycoside antibiotic. It is oto- and nephrotoxic. Because blood 

levelss and renal function are not monitored in the field, hydration should be carefully 

maintained. . 

-- Relapse cases need close monitoring. Longer antimony therapy is associated with more 

sidee effects: kidney dysfunction and ECG abnormalities are known complications.47 

AA hospital setting (if feasible) is preferred for these treatments. 

TOC TOC 

Inn cases of relapse the TOC is important as the risk of failure of relapse treatment is much 

higherr than for "ordinary" first time treatment. The likelihood of finding parasites with the 

TOCC at the time of relapse, is higher than after primary treatment. So, in every relapse case 

TOCss have to be done. To ensure that there is at least a week of treatment after the first 

negativee TOC, two consecutive TOCs are performed one week apart. A HIV test should be 

donee in cases of relapse, as HIV alters the treatment response. 
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TreatmentTreatment of second relapse 

If,, after a successful cure of a first relapse, a patient returns with symptoms and a aspiration 

iss positive, he has a second relapse. Antimony and aminosidine are given again for a 

maximumm of 60 days. The TOC is again repeated weekly until 2 consecutive TOCs are 

negative.. After the first negative TOC, the aminosidine is stopped and antimony still continued 

forr a week. 

Iff the TOC is still positive at day 60, the antimony and aminosidine are stopped and 

AmBisome®® or Amphotericin B is started (see below). 

Inn case of absence of laboratory facilities to check the TOC one has to decide on clinical 

groundss (persistence of fever, well being of the patient, spleen size not reacting at all) to 

continuee treatment. This is difficult as the spleen may remain permanently palpable at a 

mediumm or small size even after successful treatment. Weight is a parameter but often 

weightt gain is seen only after the treatment. 

Note:: If antimony is in short supply aminosidine can be used during primary treatment for 

211 days (15 mg/ kg/ day) in combination with Sbv for 21 days. This reduces the amount of 

Sbvv needed by 25%. 

Thee "rescue" treatment with amphotericin-B and lipid soluble amphotericin 
(AmBisome®). . 

Amphotericinn B is an effective anti-leishmanial drug, but has significant toxicity. To reduce 

toxicity,, amphotericin B is incorporated into liposomes: AmBisome®. This drug has selective 

toxicityy for Leishmania and a high cure rate. It is less toxic than antimony or any other anti-

leishmaniall drug. It is very expensive, (50$/50ml vial) costing 600 $US per patient treated 

andd therefore the use of lipid soluble amphotericin is restricted to the following patients: 

-- unresponsiveness to second relapse treatment; 

-- TOC + and desperately ill, when one fears the patient will die within a few days and will 

nott make it until a response to Sbv is seen (patients usually respond to Sbv after about 

sevenn days); 

-- third relapse; 

-- persistant vomiting due to Sbv. 

dosage dosage 

Inn total six doses of 4 mg/kg/ iv (range 3-5 mg/kg/day) are administered daily or on 

alternatingg days over two weeks (e.g. Monday, Wednesday, Friday), doses up to 5 mg/ 

kg/dayy are safe.48 The days of giving lipid soluble amphotericin can be flexible, as it has a 

veryy long half life (several days) in liver and spleen. In general doses are given close together 

att the start when the patient is most ill, and later they are spaced in time. 
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AA TOC is done on day 21; after a course of lipid soluble amphotericin one TOC is considered 

sufficient,, as the drug has a long half life, patients receive at least a week of treatment from 

theirr tissue depots. If the TOC is negative and the patient improved, the person can be 

consideredd cured and discharged. If the TOC is positive then lipid soluble amphotericin is 

continued,, using 3-5 mg/kg/daily for anotherlO days. Then the TOC is repeated. If the 

TOCC is still positive then the patient qualifies for extraordinary treatment: combinations of 

Sb\\ aminosidine, and lipid associated amphotericin B are used. Due to toxicity and costs 

thesee regimens are not routinely available in MSF projects. 

TrialTrial of treatment 

Thee question always remains whether DAT positive / smear negative, clinical suspects 

shouldd be treated. The degree of clinical suspicion and the exclusion of other diseases are 

keyy features. If a patient looks distinctly ill with features of kala-azar: perform repeat aspirates, 

iff possible a splenic aspiration, and DAT tests before rejecting the diagnosis of kala-azar. A 

clinicall trial of treatment may be needed and can be lifesaving: kala-azar is a deadly disease 

iff not treated and treatment with antimonials carries relatively little risk. A trial of treatment 

remainss a decision of an experienced clinician. The patient should be re-examined within 2 

weekss for more signs, such as a possible increase of spleen size. An aspirate may, in the 

meann while, be sent to a reference laboratory for diagnosis. The response to treatment 

shouldd be seen within a week to ten days, with a fall in temperature and increased feeling 

off well-being.40 Weight gain is often only seen after the treatment has been finished. 

2.66 MSF's involvement with kala-azar in the Horn of Africa 
Inn 1988 MSF started assistance in Khartoum for the displaced people, who had fled for the 

warr from South Sudan. Amongst them a striking number originating from Bentiu in the South 

off Sudan (WUN) were seen, with a severe wasting disease. The disease was diagnosed as 

leishmaniasis499 50; over 700 cases were identified and treated in Khartoum up to July 1989.43 

Furthermore,, there were rumours of an unknown disease that was killing this tribe (Nuer) in 

theirr home country in the South of Sudan. Many of them had fled to Khartoum to find treatment. 

Southh Sudan 

Aroundd the same time an MSF team had been posted in Leer to revitalize the collapsed 

healthh services in the war torn West Upper Nile province in South Sudan. The team had 

beenn confronted with an epidemic that first was believed to be typhoid. However, the 

diagnosiss of leishmaniasis made in Khartoum provided the true nature of the epidemic. A 

combinationn of circumstances had created conditions for transmission of the parasite among 

thee population, of mainly Nuer and Dinka people, where formerly leishmaniasis was unknown. 
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Thee regeneration of the woodlands after the floods in 1960-'64 had created favourable 

circumstancess for proliferation of the vector.51 The civil war caused migration of military 

personnel,, who (so is hypothesized) introduced the parasite in a non-immune (susceptible) 

population.. Massive displacement of people (increased vulnerability), malnutrition and 

collapsee of the health services, further increased the incidence and eventually all these factors 

combined,, led to the epidemic.52 

Furtherr investigations were started in West Upper Nile, the heart of the epidemic.53 In 

Aprill 1989 over 100 persons were diagnosed with visceral leishmaniasis in Leer hospital, 

throughh serology and parasitology. A special treatment centre for kala-azar was established 

att Leer. A cross sectional survey was conducted in Kuemyang (a village in the vicinity of 

Leer),, an 18% anti Leishmania antibody prevalence was found A cluster sample survey 

aroundaround Duar was performed, indicating a high infection rate. A second treatment centre 

waswas opened by July 1990 in Duar, a village 80 km North of Leer. 

Throughh retrospective surveys and interviews with key informants, it is estimated that in WUN, 

sincee the start of the epidemic (around 1984?) 100.000 deaths, of the total population of 

280.000,, might be attributable to kala-azar.52 At the end of 1991, the top of the epidemic, over 

15000 patients were admitted monthly. From then on a gradual decrease in the number of 

patientss treated occurred. From 1996 on the numbers were low, less than 700 cases a year. 

Overr the years 1989-1999, a total of 22 378 kala- azar patients have been treated by 

MSFF in South Sudan. Treatment took place by teams of locally trained (non medical) 

personnell who gave the daily injections of sodium stibogluconate and treated common 

intercurrentt illnesses. Expatriate staff was involved in supervision, training and most 

diagnosticc procedures. 

Thee costs of the programme in South Sudan were calculated at 6.7 million US dollars for 

thee period '90-'94.54 Estimated costs per patient treated were calculated at 394 $ and 

costss per life saved were calculated at 595$. Costs expressed per DALY (disability adjusted 

lifee years) averted were calculated at 18 US $. DALY is a method to quantify the loss of 

healthyy life if no intervention had been done. It considers not only the number of life years 

lostt (if the disease is deadly), but also the severity of disability and the age of the patient 

whenn he gets ill (in case the patient does not die but is disabled by the disease). A kala-azar 

programme,, implemented for 18$ per DALY averted, is cost-effective if compared to other 

interventions:: tuberculosis 3$, EPI 25$, acute respiratory infections 20$. This is related to 

thee following factors: kala-azar is lethal if not treated; there is an effective treatment, with a 

highh cure rate; and finally treatment of a large cohort is possible at a central location. 

Northh Sudan 

Inn 1995 MSF was informed by the Leishmania Research Group (LRG) of the University of 
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Khartoumm about an alarming increase in number of kala-azar patients in Gedaref state 

(Humera/Metemaa focus), the main endemic area of kala-azar in Sudan.4 The LRG research 

groupp conducted annual surveys in this endemic focus of kala-azar. Several villages were 

followedd up in time (longitudinally) by repeatedly checking the entire population of the 

village.. Since 1998 a vaccine trial has the main attention of the LRG and treatment of the 

casee load was beyond their means. MSF opened a field treatment centre at the end of 

19966 in Urn Kuraa. In 1998 a second treatment centre in Kassab was opened. In the 

periodd 1996-2000 a total of 77, 574 kala-azar patients were treated ('96, 1233; '97,4618; 

'98,, 4423; '99, 4384; '00, 2856). 

Ethiopia a 

Inn 1996 an increase of kala-azar cases in Humera, Ethiopia, bordering Gedaref State in 

Sudan,, was reported, for which the government hospital in Humera asked support. Many of 

thee inhabitants of the area are young men working as migrant labourers in agriculture projects. 

Thesee migrants have had no contact with leishmania and are, furthermore, at risk for HIV. 

Ann MSF kala-azar treatment support project was started in 1998. The project had to 

movee location twice due to proximity to the frontline of the Ethiopian-Eritrean war. MSF 

hass not been in charge of the project during the entire period: the government kept end-

responsibility.. During the years 1998-2000, 7627 kala-azar patients have been treated. 
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