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"Tropical"Tropical research has no reason to be ashamed of the amount of light which it has thrown on 

darkdark places, but it is only here and there that it has proved to be of such nature that it can be 

readily,readily, and above all economically, applied to the control of the disease in question on the 

scalescale required in practice. The lines of approach are innumerable and each disease has its own 

problemsproblems and its own difficulties". 

Sirr William Leishman, Linacre lecture, 19251 

Somee historical notes2 

Leishmann proved in his speech, at the time of important medical discoveries, to be a man 

off modesty, yet with great vision. It is, however, unlikely that he could have foreseen that 

thee very organisms which he helped to identify, the trypanosomatids, would confront 

mankindd with such problems, to the extent that these parasites overtly outsmart human 

effortss to control the disease. 

Discoveryy of the trypanosomatids dates from 1843, when the genus Trypanosoma was 

coinedd by Gruby, describing the flagellates in frogs. But it was only in 1880 that the 

trypanosomess were implicated in disease, albeit in camels. Around the same time it was 

shown,, by Smith and Kilborne, that arthropods were vectors of protozoan parasites (1893). 

Itt was then Bruce who discovered (1895) the cause and transmission of sleeping sickness, 

byy linking the trypanosome, tsetse fly and disease. 

Shortlyy thereafter (1901) Leishman identified organisms in smears taken from a spleen 

off a patient suffering from fever, near Calcutta. Initially the organisms were considered 

trypanosomes,, but in 1903 Donovan described them as being distinct. Major Ross established 

thee link between these organisms and kala-azar. He named them Leishmania donovani 

andd the genus was discovered. The genus Leishmania and Trypanosoma belong both to 

thee family of trypanosomatids. These parasites cause three distinct diseases: (i) sleeping 

sickness,, caused by Human African Trypanosomes; (ii) Chagas disease of Latin America, 

causedd by T. cruzi; (iii) the leishmaniases, caused by Leishmania s pp. 

Thee discovery of the role of insects in the transmission of disease represents a turning 

pointt in the history of medical science: prevention came in sight. Soon it was established 

thatt protozoa differ markedly from bacteria, they possess more intracellular organisation. 

Therefore,, protozoa are difficult to culture in vitro, which phenomenon divorced 

protozoologyy from mainstream microbiology. The more complex intracellular structure 

facilitatess the identification of protozoa by staining. Ironically, Ehrlich started, unwittingly, 

byy selectively staining parasites, the first chemotherapeutic experiments at the turn of 19,h 

century. . 
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Constraintss in controlling kala-azar 
Diseasess caused by trypanosomatids thrive in areas of the world that can least afford the 

necessaryy control measures, even when available. As discussed in chapter 2: out of necessity 

(lackk of a vaccine; difficulties to control animal reservoirs or the vector), diagnosis (case 

detection)) and treatment remain the cornerstone of control in case of anthroponotic kala-

azar.. Precisely in diagnosis and treatment, these parasites, that share the same kinetoplastid 

cellularr structure, cause mankind serious problems: 

(i)) All kinetoplast diseases are difficult to diagnose parasitologically, even in clinically well 

definedd cases: searching for parasites can be time consuming. Invasive procedures, to 

obtainn parasites from tissue, are not easily carried out by non specialists in remote ill 

equippedd facilities. Serology is often essential to provide evidence of infection, whilst 

avoidingg the need to obtain an invasive parasitological diagnosis of an entire population. 

(ii)) Flagellate diseases are also difficult to treat; the parasites have not proved readily 

amenablee to chemotherapeutic attack, and very few drugs for treatment have been 

developed.. Drugs used often date from the first part of the last century and most need 

too be administered by injections. Treatment, with substantial toxicity of the drugs, 

requiress a long period of hospitalisation and medical supervision. The drugs to treat 

diseasess caused by kinetoplastids are costly, exceeding the ability of the individual to 

payy and therefore require subsidy. There are inadequate public health budgets allocated 

forr the requisite drugs, because in public health terms these diseases are regarded as 

loww priority. Usually the drugs are financed through appeals to donors, or through 

emergencyy aid-humanitarian programmes. But, even if the funds are obtained, the 

drugss have a limited availability, due to infrequent production schedules. All in all, the 

majorityy of drugs are not readily available at the appropriate point in the health system. 

(iii)) One of the most peculiar characteristics of the trypanosomatids is antigenic variation. It 

occurss above all in Trypanosoma but to a lesser extent also in Leishmania. The kinetoplastids 

cann avoid the host's immune response and produce a chronic infection by simply changing 

theirr antigens: the parasites become resistant to antibodies, causing relapses.1 

Thiss antigenic variation has presented a barrier to development of vaccines as control 

strategy.. The trypanosomatids have so wonderfully adapted, to evade the host's defence 

systems,, that effective vaccines have yet to be developed. At present no recommended 

leishmaniaa vaccine for use in humans is available. Interestingly, mothers in the Middle East 

traditionallyy were said to put scrapings of ulcers themselves on the buttocks of their children, 

knowingg that infection and healing at this site could prevent disabling lesions at the face or 

att other visible areas. This process, called leishmanisation, was also done recently on a huge 

scalee by the army in Iran, so that soldiers in the war with Iraq would be immune to 

leishmaniasis,, whilst on active duty. 
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Thee increasing interface between leishmaniasis and developed countries has prompted 

growingg interest in this disease. Contributing factors include: recognition of cases of 

leishmaniasiss in overseas travellers (including operation Desert Storm) and the emergence 

off leishmaniasis in HIV positive patients in the Mediterranean basin. Research, however, 

hass largely been restricted to the understanding of the unique immuno-biology of the 

trypanosomatids. . 

Developmentt of effective simple measures and tools to control the disesae in endemic 

areass in developing countries has been so far neglected. Translation of this growing interest 

inn Leishmania into field applicable methods for diagnosis and treatment of patients in 

epidemicc areas, where the majority of the world's cases are found, is needed. Improvement 

off diagnostic field tests, alternative treatment schedules, and simple means to control the 

vectorr (search for reservoir, protection by bednets) should, next to molecular biology, all be 

partt of the armoury for the fight against this disease. The recent emergence of the HIV / 

Leishmaniaa co-infection epidemic is alarming and needs careful consideration, both as 

regardss diagnosis and therapy. Like tuberculosis, visceral leishmaniasis is an opportunistic 

infectionn of HIV, with major public health consequences. 

Thee discussion therefore focusses on three key issues: (i) diagnosis, and (ii) treatment, the 

cornerstoness of control in the field. And (iii) the impact of HIV co-infection on kala-azar. 

Suggestionss for further research are presented. 

6.11 Diagnosis 
Communitiess affected by kala-azar often live in remote areas, where diagnostic facilities 

aree absent or extremely basic. A mere clinical diagnosis of kala-azar is tempting but, 

insufficient.. First, there is an overlap of symptoms with other common diseases (aggravated 

byy HIV) and second, the toxicity of drugs used in treating leishmaniasis make proof of the 

diagnosiss necessary. 

Detectionn of parasites is proof of the disease, but has several disadvantages: 

(i)) Splenic aspiration carries the risk of bleeding. Although in reality it occurs seldomly3, 

onee always has an uncomfortable feeling knowing that it can occur. Therefore, it is for 

manyy people not acceptable to perform the procedure under field conditions: where 

theree is not always a doctor, nor transfusion possibilities available, 

(ii)) Lymph node or bone marrow aspirations Ia8ck this risk, but are less sensitive.4 

(iii)) Parasitology can easily be, falsely, labelled negative if the parasites are scanty. The 

methodd is not 100% sensitive, 

(iiii)) During epidemics there is no time to investigate the enormous number of slides from 

suspects;; at times more than 90 admissions occur in a MSF treatment centre per day. 

111 1 



Chapterr 7 

Serologyy overcomes part of these problems, but most serological tests require a laboratory. 

Thee Direct Agglutination Test ( DAT) has been developed specifically for use in the field. The 

DAT,, containing formalin fixed Leishmania promastigotes, is, however, not without problems! 

Production,, implementation in the field, validity testing and establishing the significance of 

thee result in relation to the clinical picture, all need continuous attention: 

(i)) The production of the DAT antigen in the laboratory, is difficult and laborious. Intra-

producerr variation of the antigen at delivery should be minimal (one dilution at the 

most).. The manufacturer performs quality control and it occurs that batches after quality 

testingg in the laboratory do not perform satisfactorily and have to be discarded by the 

producerr (personal communication G. Schoone, Laboratory for Biomedical Research, 

Royall Tropical Institute, Amsterdam) 

(ii)) Variation in the reaction between batches of (aqueous) antigen delivered by different 

producerss occur. This is especially problematic when working with in-experienced 

personnel,, as is the case with MSF. Furthermore, the reading of the results of the DAT 

containss an element of subjectivity. Which appearance is exactly labelled agglutination? 

(iii)) The antigen can deteriorate due to, for example, shaking during transport or incorrect 

storagee after delivery (aqueous DAT antigen needs a cold chain). In the field therefore, 

qualityy control is done by comparing the performance of every new batch of DAT 

antigenn with a set of standard (freeze dried) serum controls, made of pooled sera 

fromm known kala-azar patients. 

AA freeze dried DAT antigen has been developed5, which can be produced in large 

batchess and remains stable for long periods. It bypasses the batch to batch variation, 

iss stable at ambient temperature and "shock proof". Its performance has been 

approvedd in the laboratory setting 5 6, and also in the field the freeze dried DAT has 

beenn tested satisfactorily.7 

(iv)) Validity testing of the DAT is of concern. The reproducibility (agreement between 

separatee observations at different locations under different conditions) is poor, 

duee to transport and storage problems. The repeatability of the test (within 

laboratoryy agreement between replicate observation of the same test by the 

samee observer under similar conditions) is, however, good.8 

Thee result of the DAT titre of an individual patient needs to be interpreted: the cut-off 

titree for positivity has to be established. The diagnostic accuracy of the DAT is critically 

dependentt on the choice of this cut-off titre for positivity The cut off value for diagnostic 

purposess is likely to be around 1:6400 dilution.9 However, no fixed cut-off titre exists 

thatt is valid for all different field situations. Historically, the cut off value of the DAT 

(basedd on aqueous antigen) evaluated as highly indicative for leishmaniasis was set at 

1:3200.100 11 In areas with cross reactions due to sleeping sickness a further dilution 

(1:6400)) would be required.9 For screening lower titres can be used (1:3200 ).12 For 
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thee freeze dried antigen a lower cut off titre (1:1600) was established.5 

Thee titre chosen as cut-off value is always a trade off between sensitivity and specificity: 

onee has to set the cut-off titre at a dilution where both sensitivity and specificity are at 

acceptablee levels (>95%) for the given purpose of the test. Using a cut-off titre for 

positivityy at dilution 1:400 (only slightly diluted) will probably result in detecting all the 

kala-azarr cases (sensitivity nearly 100%). But, consequently, with this low dilution many 

sampless of patients that do not have kala-azar, but other diseases (malaria, 

trypanosomiasis),, will cross react (low specificity). 

But,, the choice of the cut-off value depends not merely on the sensitivity and specificity. 

Thee Positive Predictive Value (PPV) [the chance that someone with a positive test indeed 

hass the disease] and the Negative Predictive Value (NPV) of the test [the chance that 

someonee with a negative test indeed is free of the disease] should also be taken into 

consideration;; these predictive values depend on the epidemiological context. With a 

sensitivityy of 95% and a specificity of 99%, the NPV remains excellent throughout the 

wholee prevalence range found in the field (up to 50%). But the PPV is low when the 

prevalencee is low. With a prevalence of 0.1 % the PPV will be only 14%, whereas it will 

risee to 83% in case of a prevalence of 3 %.13 The value of the DAT thus critically depends 

onn the prevalence of the disease. It is not a tool for a "blanket screening" for kala-azar 

inn a population. It is a support to establish the diagnosis in patients with specific signs 

andd symptoms (suspects). 

Thee costs of false positive tests and false negative tests also have to be considered. 

AA false positive test subjects someone to an expensive treatment; a false negative test 

causess treatment delay. The cut-off titre chosen thus depends on: 

-- purpose of the test (active versus passive detection, screening versus diagnosis and 

research); ; 

-- variation of the reaction in the various foci (endemic versus epidemic situation); 

-- variation of the reaction during the (transmission) season; 

-- variation in the produced antigen batches by different manufacturers and batch 

too batch variation of the antigen produced by the same manufacturer; 

-- the country specific context (resources and services available). 

InterpretationInterpretation of the DAT result 

Duee to the presence of long lasting antibodies after cure the DAT can not differentiate 

betweenn past kala-azar (patient is cured), subclinical infection (will it develop to full blown 

kala-azar?)) and active disease.12 For suspects who have been treated for kala-azar before 

(possiblee relapse cases) aspiration remains mandatory; a DAT is not performed, as a positive 

DATT test is not considered indicative for a diagnosis of kala-azar. 
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AA negative DAT 

Thee NPV of the test is very good for the whole range of prevalences (from low prevalence 

too high prevalence): a negative DAT, in a clinical suspect, can rule out the disease with a 

highh degree of certainty (kala-azar is very unlikely). 

Iff the clinical suspicion for kala-azar nevertheless remains high (after treatment of 

intercurrentt diseases), then the DAT (and if possible aspirates) should be repeated after 1-

22 weeks, because in a very acute case (during an epidemic) a patient may present acutely 

illl with kala-azar before the antibody levels have risen sufficiently. This is especially the case 

shortlyy after the transmission season as was observed in south Sudan (personal 

communication,, dr. Jill Seaman). With increased effort other diseases have to be carefully 

excluded.. Also malnourished people may show lowtitres in the DAT test. 

AA positive DAT 

Ass the PPV of the test is low with a low prevalence of the disease, a positive DAT in 

suspects,, is not proof of the diagnosis in an endemic situation. A positive DAT can occur in 

personss who do not have kala-azar. They might have had kala-azar before, or they might 

havee a sub-clinical infection. It is not precisely known for which period the DAT will remain 

positivee after an infection and cure, but it has been reported up to eleven years. The DAT is 

nott a test for evaluation of cure after treatment. 

Ass the PPV is sufficiently high in an epidemic: a positive DAT will support the diagnosis, in 

aa clinical suspect, in an epidemic (high prevalence among suspects, so a high pre-test 

probability),, and treatment can be started. How high the prevalence should be can only be 

determinedd with validity testing against a "gold standard" (spleen aspirates). 

EstablishingEstablishing a diagnosis of kala-azar in case of limited laboratory facilities or high case 

loadload during epidemics.M 

Preferably,, as the DAT merely supports the diagnosis, an aspirate should still be done to 

obtainn proof of the parasite. But, the caseload of suspected patients that need to be screened 

forr kala-azar in ann epidemic can be as high as thousand individuals a month. It is impossible 

too perform parasitological aspirates on all suspects: the number of slides to read is too high. 

Thee WHO recommends technicians spend 4 hours or less looking down a microscope each 

day;; and each slide needs to be studied for 20 minutes before being called negative. As a 

compromise,, given the workload in an epidemic, treatment of suspects based merely on 

thee DAT is justified, if no history of previous kala-azar and treatment is given. A clinical 

responsee should be seen within one week of treatment. 

Underr epidemic circumstances, individual care is thus compromised in order to offer 

treatmentt to the entire population. The DAT is very sensitive (100%) but only 85% specific. 

Theree will be suspects with a positive DAT, who actually do not have the disease (false 
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positivee DAT). Yet, consequently they are treated for kala-azar, with possible side effects 

andd loss of resources. It remains a matter of balancing the negative effects (constraints, 

costs)) against the possibility to treat the large case load with a relatively safe drug, which 

nextt to directly saving lifes, further automatically reduces the reservoir for future infections. 

BorderlineBorderline concept 

Itt is further argued that (in an epidemic) among the patients with a positive DAT (high 

DATtitres)) there will only be a few who are parasitology I ly negative and among those 

withh a negative DAT (/oi/vD>47"titres) there will be only a few cases who are parasitologically 

positive.. Relying on the DAT for diagnosis during an epidemic in these two groups is 

acceptablee as only few "mistakes" are made. The overlap between positive DAT and negative 

aspiratess are predominantly represented in the "borderline" intermediate DAT results. The 

borderlineborderline group is defined as those having a titre of 1, 2 and 3 dilutions below the 

establishedd cut-off titre. Aspirations are therefore restricted to this group of patients with a 

"borderline"" DAT titre result, to maximise the results and still identify some DAT negatives, 

whoo in reality are aspirate positive. This borderline concept is used in MSF projects, as a 

compromisee to reduce the number of aspirations; and to limit the aspirations to the group 

off patients where most information with an aspiration is obtained. 

Onee has to re-validate the DAT continuously by analysing the results from the borderline 

group:: around 50% should be aspirate positive. More patients with a "borderline DAT" will 

bee aspirate positive after the transmission season. If all patients with a borderline DAT will 

havee positive aspirates, then the cut-off titre is set too high for the prevalence of the disease. 

Alternatively,, if no laboratory is available to check aspirations in the borderline group, instead 

off aspirations the DAT can be repeated after 1-2 weeks to look for a rise of the titre. 

Recently,, the (cost-) effectiveness of four different diagnostic strategies for diagnosis of 

viscerall leishmaniasis has been evaluated: 

A)) treating all suspects; 

B)) parasitological investigation and treating if this is positive; 

C)) borderline concept; 

D)) perform DAT serology and treat if positive.15 

Strategyy B (parasitological investigation and treating those with positive results) was not 

ann effective strategy. Strategy C and D were equal cost-effective, and twice as cost-effective 

ass strategy A. Given the relative complexity of strategy C (borderline concept) which involves 

bothh DAT and aspiration, it would be logic to introduce strategy D in an endemic area 

wheree the resources are few. This strategy only makes use of serology, there is no need for 

aa doctor to perform spleen apirations. 
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LatestLatest development of serological tests 

Thee DAT is often labelled as a field test. This means the test can be done in the field, but it 

iss far from ideal. The DAT has the following disadvantages: limited availability, intra producer 

variation;; deterioration in the field; complicated cut-off titre setting; difficult interpretation 

off the result in relation to clinical picture (requires skilled personnel); time consuming (18 

hours,, overnight incubation); and finally, high cost. The DAT is potentially a good test, 

givenn its high repeatability, but still needs technical improvement to increase stability and 

userr friendliness. 

Thee test performs well, if handled with care and by skillful hands. 

AA simpler, yet accurate (high sensitivity and high specificity) and cheap diagnostic test is 

urgentlyy needed for control in field settings during epidemics, when there is only paramedical 

personnell and no laboratory available. 

Serologicall tests have been developed making use of the cloned antigen of 39 amino 

acidd repeats of a kinesin like gene found in L.chagasi, instead of whole lysed promastigote 

antigenss of the Leishmania parasites.16 Further studies using this recombinant K39 (rK39) 

antigenn showed good performance in ann ELISA test '7 18 19 20 21, at different geographical 

locationss (Brasil, India, China and Europe). The detection of circulating antibody to the K39 

antigenn had a high sensitivity and specificity for active kala-azar.18 

Inn Sudanese kala-azar patients, the rK39 based ELISA also showed high sensitivity (93%), 

butt poor specificity (80%).u The specificity is influenced mainly by titres that remain high 

forr months or even years after successful treatment, as was demonstrated for the DAT.11 

Thee rK39 ELISA test requires a laboratory and is unsuitable for use in the field. 

Byy incorporating the rK39 cloned antigen in a dipstick a rapid, safe, easily to perform 

diagnosticc test is available. Such a test has been evaluated on a limited scale sofar. Field 

testedd in India this rK39 dipstick test had a sensitivity of 100% and a specificity of 98%.23 

Patientss with previous kala-azar were excluded from the study. The authors argue that the 

highh specificity (low number of false positives) is caused by the fact that anti-K39 IgG does 

nott develop, or disappears quickly, from the blood in subclinical cases, and do not persist 

inn patients who are cured, as was seen in other ELISA based studies with K39. This test has 

potentiall (simple to read, rapid) and costs approximately 1 US $ per test, depending on 

thee quantity of tests ordered. 

Inn a laboratory setting, using blood from Sudanese VL patients (L.donovani, Lmajor): 

itt lacked sensitivity (67%).2i It has been tested in the field to a limited extent only. The 

resultss of our field study in Sudan showed a high sensitivity and thus potential as a screening 

test.2SS It lacked specificity (59%), compared to splenic aspirations, making it unsuitable 

forr diagnosis of individuals. The rK39 dipstick test is either positive or negative, it lacks 

informationn on the strength of the immune reaction. We consider it is important to grade 
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thee level of immune response (just as with the DAT), to eliminate the false positive readings 

commonn in this endemic area of Sudan, which have not been seen in India.23 

Thee low specificity (59%) makes the rK39 test in its current form unsuitable as a practical 

andd efficient alternative for the DAT test, or aspiration, in diagnosis of kala-azar under field 

conditions.. The rK39 test could be used for screening purposes in communities to select 

patientss who need referral for further diagnosis. 

Thee inconsistency between false positive and false negative DAT and rK39 tests are an 

indicationn of a difference in response to the different tests, and not an aberrant serological 

responsee to Leishmania of these patients. An rk39 test strip which gave a positive reaction 

att low titre (for screening) and a separate test indicating a high titre (for diagnosis) would 

bee ideal. Further development of the dipstick test is needed to improve the specificity 

beforee it can be used in a diagnostic protocol in the field. 

NeglectedNeglected diagnostics 

Thee term "neglected diseases" has been coined for those diseases which affect a substantial 

numberr of patients, yet are of no interest for the developed world community. Specifically 

thee industry shows no interest, mainly for lack of financial prospects. Before treating a 

person,, one requires a diagnosis. In analogy of neglected diseases one can speak of 

"neglected"neglected diagnostics". The lack of diagnostics in the field can only be solved if the world 

communityy prioritizes research and development for diagnostics of those diseases. 

Thiss issue can not be left to the initiative of indvidual NGO's. Research is needed in a 

concertedd action of the industry, donors, governments and non governmental organizations 

operatingg in the field. "Random research by "volunteers" interested in the topic is insufficient 

too force progress on the issue. For example: the laboratory (ICT, Australia) that developed 

thee tests strips tested by MSF in Sudan, recently merged with an American company and 

thee Leishmania dipstick development of ICT Australia was halted. 

6.22 Treatment 
Antimonyy is a very ancient medicine. For centuries tartar emetic, prepared by leaving 

sourr wine to stand in a cup made of metallic antimony, was prescribed for all sorts of 

ailments,, especially diseases of the lung. It's use in treating leishmaniasis (cutaneous) dates 

backk to 1912.26 Antimony has been one of the first synthetic drugs introduced for treatment 

off infectious diseases. To date, the pentavalent antimonials (sodium stibogluconate and 

megluminee antimonate), organic derivatives of this heavy metal, are still the drug of choice 

too treat visceral leishmaniasis. It is indeed remarkable, that for the treatment of leishmaniasis 

wee still (have to) rely on one of the oldest, metallic, remedies known. They may be effective, 

yett have so many disadvantages: parenteral use only, long duration of therapy, toxic effects, 

highh costs and, more recently, resistance. 
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Thee rapid excretion of antimonials by the kidney is both a blessing and a drawback. 

Itt prevents toxicity, but necessitates long treatment to kill the intracellular parasite. 

Administrationn every 8 hours would be pharmacologically sound, however, out of practical 

reasonn and tradition, the once daily regimen is preserved.27 The practice is supported by a 

recentt finding that Sb in its trivalent form is accumulated in the macrophages, which act as 

ann reservoir and prolong parasitic exposure to the drug28, which would be ann argument in 

favourr of once daily administration. Cardio- and nephrotoxic effects of antimonials are 

knownn to occur in high doses29 30, but are unlikely to occur in recommended dosages and 

durationn of treatment f or leishmaniasis31, although electrocardiographic changes have been 

reported.300 322 Only a small fraction of the patients with ECG abnormalities during antimony 

treatmentt will develop life threatening arrhythmias. There are no ECG changes that can 

definitelyy predict which patients will develop the arrhythmia. Patients with QT interval 

prolongationn and T-wave inversion seem theoretically more at risk.30 Other side effects of 

antimonialss include: pancreatitis33 34, which can be lifethreatening, myalgia, nausea, 

vomiting,, arthralgia.35 

Severall studies have been done to ascertain optimal dosage and duration of therapy of 

antimonials.31366 The exact length of the treatment can vary depending on the country and 

individuall patient. Each endemic area will have to establish its own optimum regimen based 

onn response rates and practicality, as regards toxicity and cost. The old adage: "give enough, 

forr long enough" still stands. The recommended dosage of the WHO is 20 mg/kg 

pentavalentt antimony for 30 days.37 It is is advised to verify parasitological cure at the end 

off treatment if feasible. 

Increasinglyy resistance to antimonials in the treatment of visceral leishmaniasis is reported 

fromm Bihar, though less so from other parts of India38 39, with figures in excess of 50 %.40 

Thiss phenomenon is confirmed in vitro.41 Higher dosage (20 mg/kg instead of 10 mg/kg) 

orr prolonged treatment schedules of antimony (40 days) initially proved necessary for 

optimall cure.36 But subsequent complete unresponsiveness has been seen in many cases. 

Inn India the antimonials have been pushed to the limits of tolerability, safety and costs, and 

neww drugs for treating kala-azar proved indispensable. 

Resistancee is not common yet in East Africa42 and antimonials are still the mainstay of 

treatmentt of kala-azar. MSF has treated around 43.000 cases of visceral leishmaniasis during 

thee last 12 years in Sudan and Ethiopia and cure rates with stibogluconate are still above 

90%.433 The current recommended regimen by MSF is a 30 day course of 20 mg/kg 

pentavalentt antimony, i.m.; this longer duration is advisable in a situation where follow up 

iss uncertain. There is no need to start with an initial lower dosage, the full dose can be given 

fromm the start. The upper limit should be based on the body weight of the patient, and no 

arbitraryy limit is indicated.44 
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TheThe MSF drug trials in the field 

Givenn that antimonials in the East-African context are still effective, the most pressing 

needd was to offer, currently used, antimonial treatment at affordable cost. In a series of 

threee trials we found no clinically or statistically significant differences between generic 

sodiumm stibogluconate and Pentostam®.43 45 46 We conclude that generic sodium 

stibogluconatee (as manufactured by Albert David, and quality tested by the Interational 

Dispensaryy Association (IDA)-Amsterdam, can be used safely and routinely for the treatment 

off kala-azar patients. 

Continuouss quality control of each batch produced must be done to guarantee safe 

treatment.. A cluster of cases of severe cardiotoxicity (causing sudden deaths) among kala-

azarr patients, treated with a "high osmalarity lot of sodium antimony gluconate", has been 

reported.477 The cluster of severe toxicity coincided with the supply of the drug by a new 

manufacturer. . 

Takenn together, the three studies represent the largest comparative drug evaluation ever 

undertakenn in the field for treatment of kala-azar. When the 817 patients treated in all three 

studiess are pooled, generic sodium stibogluconate treatment is associated with a lower 

mortalityy than Pentostam®. However, when only HIV negative patients from this study are 

includedd (that is, a total of 730 patients in the three studies) the risk of death during treatment 

withh generic sodium stibogluconate is not significantly lower than that with Pentostam® (OR 

0.44;; 95% CI 0.17 - 1.01). Other outcomes were, similarly, not significantly different between 

thee two treatments, which might be expected from a good quality generic drug when compared 

too a branded one. It might be thought that a comparative study would be unnecessary, and 

thatt chemical analysis alone would suffice to show the drugs were equivalent. However, MSF 

mett great resistance from many individuals and institutions to the introduction of a drug 

manufacturedd in India, and a project of this scale was required to overcome this prejudice. 

Thee trials have led to the adoption of inexpensive generic sodium stibogluconate in the region, 

nott only by MSF but also by governments. 

NewNew treatment schedules 

Alsoo in East Africa research into additional treatment schedules remains necessary, in anticipation 

off future, inevitable, developments. Resistance is bound to occur. With most other diseases it 

onlyy has been a matter of time (tuberculosis, HIV, malaria). The increased availability of the 

cheaperr generic antimonial drug will have a negative side: increased informal usage by lay 

people.. Sodium stibogluconate might either be used for patients who do not have kala-azar, or 

usedd in an uncontrolled fashion, for example low doses or courses of short duration, which are 

unablee to dear the parasites. This will facilitate the development of resistance. Alternative 

treatmentt schedules of both first line treatment and relapses have to be considered. 
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Numerouss reports on other treatments have been published, which creates the illusion 

thatt many alternative treatments for kala-azar exist. Most reports, however, are based on 

anecdotall data. The harsh reality is that few of the touted agents to treat visceral leishmaniasis 

havee been assessed adequately in clinical prospective, randomised, trials. Not a single trial 

hass been blinded. The currently available options, next to antimony, remain few. The most 

effectivee alternatives include the three conventionally used "second line" drugs: aminosidine 

andd Amphotericin B, and to a lesser extent pentamidine. All three have limited value in the 

field:: they have to be administered parenterally and amphotericin and pentamidine have 

considerablee toxicity; aminosidine requires monitoring, oto- and nephrotoxicity occur. 

(i)(i) Aminosidine 

Aminosidinee (paromomycin = Gabromycin®) is an amino-glycoside antibiotic, produced 

byy Streptomyces chrestomyceticus. It has a broad spectrum of activity against several Gram 

negativee and Gram positive bacteria, against some protozoa (£. histolytica, Giardia 

duodenalis),duodenalis), and some cestodes {Taenia saginata, Taenia solium and Diphyllobothrium 

latum).latum). Injectable aminosidine has been available on the market for over 30 years for 

treatmentt of parasitic and bacterial diseases, but it has been withdrawn because of the 

developmentt of more effective agents for those conditions. Aminosidine has in vitro and in 

vivovivo activity against various Leishmania species.48 

Aminosidinee is poorly absorbed by the gastro intestinal tract and should be given 

intramuscularlyy in case of systemic treatment for kala-azar. Alone, or in combination with 

sodiumm stibogluconate, it has been shown to be effective and well tolerated for the treatment 

off visceral leishmaniasis in a number of clinical studies.40 49 50 51 52 B3 54 The efficacy of 

aminosidinee increases with the dosage; the drug is safe up to 20 mg/kg/day for 30 days.40 

Thee main side effect is, as is the case with all amino-glycosides, oto- and nephrotoxicity. 

Impairedd renal function, high daily doses, dehydration, and the usage of other nephrotoxic 

drugss are all risk factors for increased toxicity. Minor side effects include: pain at the injection 

site,, headache rash, diarrhoea and malaise. 

Inn India, treatment of visceral leishmaniasis with aminosidine alone proved to be better 

thann single drug treatment with stibogluconate.40 49 This was because of antimonial 

resistance;; it is unclear how the drugs would compare in East Africa. Combined schedules 

off aminosidine and antimony, proved to be more effective than monotherapy49 or equally 

effectivee but made courses of shorter duration possible.52 " Monotherapy potentially 

enhancess future resistance, and therefore aminosidine should preferably be given in 

combinationn with sodium stibogluconate. 

Ann added advantage of aminosidine is its effects on pneumonia and reduction of duration 

off diarrhoea52, presumably because of its action against intestinal protozoa Aminosidine is 
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synergisticc with stibogluconate but has no overlapping toxicity.50 Lastly aminosidine is 

cheaperr than branded stibogluconate (50$ per treatment). 

Unfortunately,, the factory in Italy (Farmitalia-Carlo Erba) closed down the production line 

duee to lack of profits. The production has been halted for several years. After intensive lobbying 

off MSF, production was restarted in Malta, under quality control of IDA-the Netherlands. 

(ii)(ii) Amphotericin 

Amphotericinn B acts on sterols and phospholipids of the cell membranes. It is widely 

usedd as a fungostatic agent. It's mode of action makes it also effective against 

LeishmanialLeishmanial55 It's use for treatment of kala-azar dates from 1963.56 Subsequently, it has 

beenn tried succesfully in case of patients resistant to antimonial therapy in India, with 

varyingg regimens.57 5S It must be administered by slow intravenous infusion; and traditionally 

thee drug is administered with gradual increasing daily dosages {0.05, 0.10, 0.25, 0.5, 1 

mg/kg,, followed by 1 mg/kg on alternate days, until a total of 20 mg/kg has been given). 

AA regimen of daily administration was equally effective and well tolerated.59 Starting right 

fromm day 1 with 1 mg/kg per day until 20 mg/ kg is reached, was equally effective and well 

tolerated.600 Unfortunately the drug has significant toxicity. Renal impairment occurs often 

andd is irreversable at higher dosages; cardio- and nephrotoxicity are reported.61 

Thee need to develop less toxic formulations for systemic mycoses has led to three new 

preparationss of amphoterin-B in which desoxycholate has been replaced by other lipids. 

Thiss achieves a passive targeting of the drug to the macrophages. Leishmam'a is an intracellular 

parasitee of the macrophages, and macrophages clear liposomal particles from the circulation. 

Thiss modification allows for higher daily dosages and shorter courses of therapy.62 Lipid 

formulationss include: Liposomal Amphotericin B (AmBisome®), amphotericin B lipid complex 

(Abelcet®)) and Amphotericin B colloid dispersion (Amphocil®). In general these 

formulationss are taken up well by the reticulo-endothelial system, but poorly by the kidney, 

thee major target for toxicity. 

Thee first case report on the use of lipid associated amphotericin is from Davidson treating a 

drugg resistant case of leishmaniasis63, later the efficacy was shown in a larger series in European 

patients.644 The optimal regimen depends on the area. In Europe a higher total dosage (20 

mg/kg)) is advised, given in 5 doses over 10 days.65 A preliminary dosage study in India 

indicatedd that a low dosage of AmBisome® 2 mg/kg on day 1, 5 and 10 (total dosage 6 

mg/kg)) cured all 10 patients.66 A subsequent study found that a single dose of Ambisome® 

7.55 mg/kg cured 90% of the patients. Sundar found that low dose regimen of Abelcet® 

wass also effective if administered in a short course (5 days of 1,2, or 3 mg/kg per day; total 

dosee 5, 10, and 15 mg/kg repectively).67 The safety and efficacy of the lipid asociated 

formulationn was further investigated in different settings (India, Kenya and Brazil).55 M 
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Differentt dosages of Ambisome® have been tested by MSF in the field among patients 

withh complicated and resistant visceral leishmaniasis and the recommended regimen was 4 

mg/kgg on day 0, 3, 6, 8,10 and 13.69 Alternatively, injections on alternating days over two 

weekss can be given. Unfortunately Ambisome is far too costly (600 $ per patient) for extensive 

usee in developing countries. Its use is reserved for special cases, such as unresponsiveness, 

secondd relapses and moribund patients. Ultra short courses, a single infusion of 5 mg/kg, or 

twoo infusions of 5 mg/kg, 5 days apart, were effective and well tolerated.70 Another option 

iss called "poor man's lipid associated amphotericin B: a short course convential amphotericin 

B,, is mixed with a commercially available lipid emulsion.71 It is not advocated as the two 

substancess react and form a sediment. 

(Hi)(Hi) Pentamidine 
Pentamidinee is also used to treat leishmaniasis but is definitely less effective. Field studies 

showedd good results as second line option in case of relapses. Prolonged courses are needed 

(upp to 4-8 months) and the toxicity is high.72 

Pentamidinee has been used in Spain in HIV co-infected kala-azar patients as secondary 

prophylaxis.73 3 

(iv)(iv) Other drugs 

Inn visceral leishmaniasis there is a suppression of T-cell response and a concomitant reduced 

productionn of interferon-y. IFN-y is a potent macrophage activator present within human 

lymphokines,, which prime the microbicidal activity against intracellular Leishmania donovani.74 

Adjuvantt treatment with INF-y has been tried in small series of patients with75 76 and without 

success77.. The drug can be of value for patients who repeatedly fail with conventional treatment 

schedules,, but is prohibitively expensive for large scale usage. 

Effectivee oral oral treatment is needed in the field. It has been long searched for, several drugs 

havee been tested and none proved satisfactorily: ketoconazole78, fluconazole79 and 

allopurinoll (a purine analogue) have all been tried but are less effective.80 81 82 

AA new 8 aminoquinoline tested in 14 patients cured 50%83, and is now further evaluated. 

Itt is called WR60626 or sitamaquine. Recently the effectiveness and toxicity of the oral agent, 

miltefosine,, priorly used as an oral antineoplastic agent, has been tested in India.39 Long term 

curee was established in the groups using with 100mg/day and 150mg/day with relatively 

modestt gastro-intestinal side effects. A further study in India confirmed the efficacy and safety 

off 100 mg miltefosine daily for 4 weeks.84 Also short courses of miltefosine (50mg twice daily 

forr 14 days) had a a high level of efficay and convenient dosing.85 The drug has potential and 

establishingg its efficacy in the field in East Africa is contemplated by MSF. 
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6.33 Leishmania and HIV co-infection 
Thee first case report of Leishmania / HIV co-infection originates from Spain and dates 

fromm 1985.86 Further cases of co-infection, both visceral and cutaneous leishmaniasis, have 

beenn reported from countries in South America, East- and West-Africa, India-Nepal and 

mostt other countries of the mediterranean basin.87 Reported cases are, however, an 

underestimatee of the real situation. This is disproportionally true for India and Nepal88, and 

countriess in East Africa, such as Ethiopia89, where surveillance is in its infancy. The majority 

off cases of Leishmania / HIV co-infection has been reported from southern Europe (Spain, 

Italy,, France and Portugal)90 91, but also in these countries underestimation is significant.88 

Casess of co-infection are expected to rise in South Asia, sub-Saharan Africa and South 

America,, due to the simultaneous spread of the two diseases and the increasingly overlapping 

distributionn (urbanization of visceral leishmaniasis and ruralisation of HIV). India is most 

vulnerable,, with half of the world's kala-azar disease burden and the incidence of HIV steeply 

onn the rise. But also the situation in East-Africa is of concern, due to spread of HIV and occurring 

kala-azarr epidemics. The number of co-infected cases is rapidly decreasing in southern Europe 

becausee of the effect of highly active anti-retroviral therapy, which prevents T cell decline. 

Althoughh the co-infection epidemic in southern Europe differs from the epidemics in other 

continents,, such as East Africa and India / Bangladesh / Nepal, research has yielded some 

strikingg information that is noteworthy in general. 

Inn mediterranean countries leishmaniasis has the following characteristics: the disease is 

hypo-endemic;; is caused by L. infantum; the reservoir is zoonotic (dogs); and subclinical 

infectionn is common. In Latin America the parasite is L. chagasiwhich is identical to L infantum 

andd the epideomiology is comparable. 

Inn Africa and India the parasite is L donovani; man is the reservoir; and subclinical infection 

iss less common. Clasically, VL in immuno-compefenf persons occurred in the Mediterranean 

basinn primarily in children. Since the spread of HIV in the region, however, 75% of the 

casess occur in adult males, and half of them are HIV infected.92 There is a clear predominance 

off intravenous drug users among co-infected cases (71%).90 An alternative anthroponotic 

transmissionn route, through needle sharing by intravenous drug abusers, acting as parasite 

resrvoirs,, has been established.91 

AA strong reciprocal association between the two pathogens HIV and Leishmania exists. 

Duall infection plays an important role in disease progression of either infection.93 M Both 

HIVV and Leishmania can infect and multiply in macrophages and reinforce each other's 

disregulatingg impact on the immune system. The immunological disturbances produced by 

bothh infections have similarities that can enhance their effects if they occur concomitantly.95 

Therefore,, HIV/ Leishmania co-infection has been called a "deadly gridlock".87 

Onn the one hand HIV targets and destroys CD4 cells, which are pivotal for immune function, 
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initiallyy controling parasitic proliferation. It renders the host susceptible to a range of fatal 

opportunisticc infections, one of them is visceral leishmaniasis. 

Onn the other hand parasitic infections influence the susceptibility for HIV disease 

progression,, which might partly explain the rapid disease progression of AIDS in African 

countries.. Amastigote killing is induced in infected macrophages by stimulation with 

interferonn gamma. To put it simply: if a HIV positive person gets leishmaniasis, it will be 

severee and leishmania parasites accelerate HIV replication by further immune suppression. 

Ass a consequence, most of the co-infected patients will have les than 200 CD4 cells/mm3 

andd a short life expectancy. It is estimated that 25-75% of the VL cases are related to HIV 

andd 1-9% of AIDS cases suffer from visceral leishmaniasis.96 AIDS increases the risk of visceral 

leishmaniasiss by 100-1000 times in endemic areas.90 

Thee concubation of the two pathogens is deadly, with up to 24% dying within one month 

off the diagnosis of VL and 60% relapsing within a year, the mean survival time varies between 

4-122 months.97 Also Montalban reports a chronic relapsing course in 42% of the co-infected 

patients.98 8 

Thee question remains wether VL in co-infected patients is caused by reactivation of a 

latentt Leishmania infection, or by a newly acquired infection. In immuno competent persons, 

infectionn with leishmania parasites is not always followed by disease, others have an oligo-

symptomaticc form that cure without treatment. Numerous reports exist of persons (with a 

positivee Leishmanin skin test, indicative for infection but not disease) who develop visceral 

leishmaniasiss when becoming immuno compromised (due to the use of cytotoxic drugs, 

steroidss or after transplants)99, or who have a conccurrence of visceral leishmaniasis with 

malignancyy or malnutrition.100 101 102 This is a typical example of opportunistic behaviour, 

resemblingg that of Mycobacterium tuberculosis. 

Theree is strong evidence that a large proportion of kala-azar patients in HIV positive 

personss is caused by a reactivation of latent Leishmania infection.103 The evidence was 

providedd through extensive follow-up of anti-leishmanial serology (Western blot). 

Asymptomaticc cases of leishmaniasis occur in up to 40% of the HIV infected patients.104 

Earlyy detection by Western blot might facilitate early treatment. 

Anotherr possibilty remains that the parasite simply takes advantage of the weakened 

immunee system in HIV patients, to establish itself firmly at the time of primary infection. Co-

infectedd patients had indeed a higher viral load, compared to patients who are only infected 

withh HIV.105 

ClinicalClinical picture 

Thee entire clinical spectrum of leishmaniasis has been described in HIV positive patients, 

includingg asymptomatic, pauci-symptomatic, (muco) cutaneous disease and PKDL.88 The 
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mostt frequent clinical form, however, remains visceral leishmaniasis, occurring in 85-90% 

off cases.91 The clinical manifestations do not differ notably from those occuring in immuno-

competentt individuals. VL presents in 2/3 of the cases in the typical manner {fever, 

weightloss,, splenomegaly, lymphadenopathy). This was confirmed in another large series 

off 120 patients.106 But, atypical manifestations have been reported.107 Atypical 

manifestationss include the gastro-intestinal tract108, the respiratory tract109 and the skin110. 

Thiss has been confirmed in Ethiopia.111 Atypical locations of leishmania amastigotes are 

moree frequently found in severly immuno-compromised patients.112 Also in our series we 

foundd that the co-infected patients developed the classical symptoms of kala-azar.113 The 

clinicall presentation was indistinguishable from the picture in regular kala-azar cases. 

Kala-azarr and HIV infection can both present with similar symptoms, such as weightloss, 

prolongedd fever, chronic diarrhoea and pneumonia. In areas where the diagnosis of AIDS 

iss based on clinical signs (high HIV prevalence and no HIV tests available), the diagnosis of 

kala-azarr could be easily missed. This could be fatal for those patients in whom kala-azar is 

nott considered and who are wrongly assumed to have HIV. 

Furthermore,, typical symptoms of kala-azar can easily be masked by other associated 

opportunisticc infections, mimicing signs and symptoms of kala-azar, or by toxicity of drugs 

usedd for treatment. The opportunistic infections that most commonly mimic and co-exist 

withh visceral leishmaniasis are tuberculosis, atypical mycobacterioses and lymphoma. Others 

includee toxoplasmosis, cytomegalovirus infection, typhoid or Pneumocystis carinii infection. 

Diagnosis Diagnosis 

Duringg the acute phase of leishmaniasis a strong humoral response appears with a marked 

hypergammaglobulinaemiaa and specific anti-parasitic antibodies, as a consequence of 

polyclonall B-cell activation. Serology is based on these specific antibodies. Little is known 

aboutt the exact pattern of immune response in co-infected patients. The immune reaction 

seemss extremely variable and apparently independent of CD4 cell count. The viral component 

off the dual infection predominates and determines the response of the immune system to 

thee parasitic infection, particularly at an advanced stage of HIV disease. Up to 40-50% of 

co-infectedd patients have no detectable specific antibodies against Leishmania.90 98 106 

Negativee serologic results do not rule out kala-azar and should be handled cautiously. 

Medranoo evaluated IFAT, ELISA-rK39 and immunoblot in 20 co-infected patients.114 IFAT 

andd ELISA were positive in 22% of cases only, immunoblot increased the sensitivity to 

78%.. The value of immunoblottting, even in cases of immuno-supression, was confirmed 

inn other studies.115 116 This test is not applicable in a field setting. 

Thee DAT has not been widely evaluated in the context of HIV. Furter research is urgently 

neededd to assess the accuracy of this field test in the era of HIV. 
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Itt has been postulated that in cases where high antibody titres are found, Leishmania 

infectionn occurred prior to HIV infection.117 The serological response could be related to 

thee sequence of temporal acquisition of the two infections: sero-positivity would represent 

aa re-activation of latent infection, whereas sero-negativity would result from primary 

leishmaniasiss acquired after HIV infection. High anti-leishmania titres were detectable in all 

co-infectedd patients in Ethiopia.111 This could imply acquisition of leishmaniasis prior to HIV, 

orr the onset of a more pathogenic parasitic infection (L.donovani) at an earlier stage of 

immunosuppression. . 

Thee diagnosis of leishmaniasis in co-infected patients can fortunately often be made by 

identifyingg amastigotes inside the macrophages in biopsies and aspirates of various sorts 

off tissues: not only spleen and bone marrow but also lung, intestines, CSF, skin and so 

on.877 The sensitivity largely depends on the parasite burden. The parasite has also been 

indentifiedd in apparently healthy skin.91 In addition, microscopic detection in peripheral 

bloodd of HIV co-infected patients permits the diagnosis in a high proportion of cases.118 119 

Culturee of the buffy coat further increases the sensitivity.120 If the infection is still subclinical 

thee peripheral blood examination becomes unsuitable, due to a very low sensitivity.121 Indirect 

xenodiagnosiss is an option; promastigotes are detected in the digestive tract of the insect 

afterr it has ingested a blood sample.91 

Inn HIV positive patients PCR proved to be a reliable method to identify the parasite122, 

moree sensitive and specific than bone marrow or myeloculture.123 The test has special 

significancee in case of relapses, when serology becomes unreliable due to persisting 

antibodiess of the previous infection, but cannot be used in the field. 

Thee emergence of the deadly co-infection has direct implications for the diagnostic process. 

HIVV infected patients with fever, splenomegaly or lymph adenopathy should be screened 

forr kala-azar and similarly, patients with leishmaniasis, who do not respond to treatment, 

orr relapse, should be checked for HIV routinely. 

Treatment Treatment 

Thee initial response rate to antimony in co-infected patients is lower than in immuno-

competentt patients, (56 versus 90%).106 Failure of treatment response in co-infected patients 

iss due to several factors including a diminished immune response, drug resistance, drug 

toxicityy and abundance of parasites in different organs. Pretreatment HIV viral load influences 

thee response to anti-leishmaniai therapy. A higher viral load was found in patients with 

Leishmaniaa / HIV co-infection.106 And patients who respond poorly had a higher HIV viral 

loadd than patients who responded well.93 

Antimonialss are frequently toxic in treating co-infected patients.124 Hyperamylaesemia, 

acutee pancreatitis, renal failure and leucopenia were frequently recorded, but the cohort 
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wass small (25 patients). Treatment had to be discontinued in 28%, and 12 % of the patients 

diedd during the treatment. In another prospective randomised comparative trial of antimony 

andd amphothericin-B, half of the patients, in both groups, experienced side effects.125 

Pancreatitiss and cardiotoxicity in case of antimony and nephrotoxicity in case of amphotericin 

weree the most severe. A total of 11 % of patients had to suspend the treatment. Ten per 

centt of the co-infected patients died during treatment. 

RelapsesRelapses after successful initial treatment are the rule.9198 Figures of 40% 106, and even 

60%% relapse within the first year are documented.97 Survival with and without AIDS at the 

timee of the first diagnosis of visceral leishmaniasis was compared at 30 months: 53 versus 

200 %.97 The mortality in the co-infected sub cohort was 24% within the first month of 

diagnosiss of visceral leishmaniasis. Leishmania from relapsed patients can be shown in vitro 

too be resistant to antimonials.126 Such patients were highly infectious for sandflies in 

Europe.1277 The inability of antibody response to control the parasite and the absence of 

specificc T-cell immunity to Leishmania would explain the high frequency of relapses.128 

Ambisome®® is effective in primary treatment of co-infected patients63, and it proved also 

effectivee in secondary treatment of antimony resistant cases.129 Relapses after primary 

treatmentt with Ambisome®63, and even high dose Ambisome®130, are however, also 

inevitable.. Thakur reported a co-infected patient responding on treatment with miltefosine.131 

HighlyHighly Active Anti-Retroviral Therapy (HAART) 

AA significant decrease in incidence of kala-azar was noted after the introduction of HAART 

inn Italy.132 Pintado mentions HAART as a prognostic factor for survival but the number of 

patientss (20) was low.106 The use of HAART did not prevent the incidence of relapses of 

viscerall leishmaniasis, nor did it modify the clinical picture of visceral leishmaniasis as described 

inn the pre-HAART era, in another study.133 Furthermore, three cases of kala-azar, whilst the 

HIVV viral load was undetectable after HAART, have been reported.134 The risk of activation 

off (latent) leishmaniasis during immune restoration, like in tuberculosis, could well be higher 

thann expected. 

Thee effect of HAART on Leishmania / HIV co-infection is yet not extensively documented. 

Prophylaxis Prophylaxis 

Thee high incidence of relapses in Leishmania / HIV co-infected individuals has prompted 

investigationss of secondary prophylaxis, in analogy of prophylaxis of Pneumocystis carinii 

infectionn with pentamidine. 

Riberaa concluded that pentavalent antimony given once a month (850mg iv) is an effective 

loww cost measure for the prevention of recurrent VL in HIV infected individuals.135 It was 

welll tolerated and produced virtually no adverse side effects. 
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Inn contrast allopurinol (daily 900 mg orally) was not effective. The study was retrospective, 

nott randomised and enrolled few patients (20 patients received no prophylaxis, 7 patients 

allopurinoll and 17 patients antimony). 

Alsoo liposomal amphothericin B has been used , successfully, as secondary prophylaxis in 

twoo co-infected patients.136 Pintado reports 20 cases of prophylaxis in his series, 9 patients 

receivedd liposomal amphothericin B (200-350 mg monthly), 7 patients antimonials (800-

12755 mg monthly), 3 patients allopurinol (300-900 mg daily) and 1 patient pentamidine 

(3000 mg monthly). The first two drugs had a protective effect for survival.106 

Whatt are the relevant issues of Leishmania / HIV co-infection for the field? 
Thee increase of HIV prevalence will inevitably increase the number of kala-azar cases 

(increasee of human reservoir, missed diagnoses in patients) and consequently prolong 

hospitall admissions, or increase the mortality rate (missed cases, more side effects). The 

worstt is still to come. 

Mostt opportunistic infections are primarily of concern for individual patients. HIV/ 

Leishmaniaa co-infection, however is an opportunistic infection with a vast public health 

impact.. The parallel with tuberculosis is obvious. Both are intracellular parasites, which occur 

att an early stage of immuno-depression. Both pathogens (M. tuberculosis and Leishmania) 

re-emergee vigourously due to the HIV epidemic. 

Actionn is needed, not only for the treatment of individuals but also on a public health 

scale,, to control this deadly combination. The following issues have to be addressed: 

-- Training of health staff 

Raisingg the awareness on symptomatology (typical and atypical cases), establishing a case 

definition,, designing treatment protocols including treatment of side effects, installment 

off hospital safety procedures. 

-- Early diagnosis of kala-azar 

Outreachh should be part of the programme, in order to offer early treatment. 

Thee earlier the patient comes, the better the prognosis for survival. 

-- Testing of HIV 

Knowledegg of the HIV status influences the treatment protocols and support for repatriation 

off the migrant workers while still possible. 

-- Upgrading of the laboratory 

Stockk the laboratory for diagnosis of both visceral leishmaniasis and HIV. HIV testing should 

bee routinely offered. 

Thee accuracy of the DAT in the era of HIV should be urgently assessed. 

Makee use of the value of direct microscopy in HIV co-infected patients. 

-- Research into new treatment schedules 

Thiss includes combinations of treatment. In analogy of the development of resistance in 
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treatingg HIV and tuberculosis, combination treatment might well be the way forward for 

kala-azar.. The value of miltefosine, Ambisome®, and aminosidine, either alone or in 

combination,, should be investigated. 

-- HAART could be introduced in selected series, to gain preliminary experience. 
-- Vector control 

Hygienee and sanitation are important in any epidemic, and might contribute to reduction 

off the number of insects, including flies, or the number of bites. Education of the population 

remainss the way forward. 

-- Introduction of bed nets 

HIVV co-infected patients are highly infectious for sandflies. Transmission within the centre 

shouldd be prevented and bed nets are effective. They should be routinely used in the centre 

forr all patients. 

-- HIV prevention 

Healthh education, with emphasis on high risk groups (migrant workers, prostitutes, army 

personnell and so on). Voluntary Testing and Counceling (VCT). 

Treatmentt of Sexually Transmitted Diseases and condom provision. 

Prophylaxiss of tuberculosis and Pneumocystis carinii infection (cotrimoxazole, INH). 

-- Providing proper nursing care and basic nutrition. 
-- Supporting repatriation of terminally ill migrant workers. 

Inn summary 

Vastt inequalities in health exist around the globe. The poor are more often sick and have less 

meanss to get better. A Tanzanian farmer, for example, has to work 400 hours to be able to 

purchasee a course of antibiotics; a Swiss worker 1.4 hours. Ciprofloxacin is twice as expensive 

inn Uganda as in Norway. Mefloquine (an antimalarial drug) is cheaper in Norway, while there 

iss virtually no market for this drug, than in Uganda.137 Fluconazole, a life saving drug for 

treatmentt of cryptococcal meningitis in HIV infected patients costs US$ 0.60 per tablet in 

Thailand1388 (where it is produced generically), but US$ 10 in Kenya (where it is patented) and 

US$$ 27 on the private market in Guatamala.139 The price reduction in Thailand is directly the 

effectt of competition. The price of an annual course of anti-retroviral triple treatment has 

droppedd recently from well above 5000$ to as low as 300$ per year. The last offer comes 

fromm Cipla, a company in India, a country where the production of those drugs is not patented. 

Apparentlyy the industry is more interested in production of me-too drugs, such as 

antihypertensivee drugs; and for example Viagra®, which gave a financial return of billions 

off dollars after its introduction, than producing life saving drugs. The most bitter example 

remainss DFMO, taken out of production while it was the only effective drug to treat resistant 

casess of sleeping sickness, but was re-introduced into the market, in a crème against female 

faciall hirsutism. 
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Doctorss mostly treat individual patients. But, curative medical projects can never address 

suchh an injustice. Yet, it is of equal importance, next to be able to consult a doctor, to have 

accesss to simple affordable diagnostics and drugs. This is the reason MSF fights for equal 

accesss to drugs. This means, lobbying for funds and changes in the legislation (compulsory 

licensing,, patent protection). Lobbying for technology transfer and preferential pricing for 

neww therapeutic agents for tropical diseases, to make them affordable to developing 

countriess where these diseases are endemic. 

But,, it also means adding another dimension to a medical project, translating it into 

concretee action within the project, in order to reach our goal: health for all. This is the 

reasonn MSF took the effort to implement the drug trials in the field; this is the reason MSF 

thinkss it is important not only to execute a vaccination campaign but also to evaluate the 

results;; this is the reason MSF lobbies for development of essential diagnostics in a concerted 

action.. All, to support patients who have little means to take care of themselves. This thesis 

hopefullyy contributed to this goal. 
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