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AA randomise d compariso n of brande d sodiu m 
stibogluconat ee and generi c sodiu m stibogluconat e for 
thee treatmen t of viscera l leishmaniasi s under fiel d 
condition ss in Sudan. 

Abstrac t t 
Objectiv e e 
Too compare the outcome of treatment of Sudanese kala-azar patients treated under 

fieldd conditions with either branded sodium stibogluconate (SSG) (Pentostam® 

GlaxoWellcome)) or generic SSG (Albert David Ltd, Calcutta, supplied by International 

Dispensaryy Association, Amsterdam). 

Method s s 
Randomisedd comparison. 271 patients were treated with Pentostam® and 245 with 

genericc SSG. 

Result s s 
Noo statistically significant differences in cure rate or mortality were detected between 

Pentostam®® and generic SSG. No differences in side effects between the two drugs 

weree noted. The initial cure rate at the time of discharge was 93.7 and 97.6% 

respectively;; the death rate during treatment 5.9 and 2.4%. Six months follow up was 

achievedd in 88.5% of the discharged patients. Two patients had died in the Pentostam® 

groupp and two had died in the generic SSG group, making a final death rate of 7.5 and 

3.7%.. The number of relapses in the Pentostam® and generic SSG groups were 3 and 

11 respectively. The final cure rates, calculated at 6 months after discharge, were 91.3% 

andd 95.9%. 

Conclusio n n 
Noo difference was observed in the performance of generic SSG compared to 

Pentostam®® for the treatment of visceral leishmaniasis in Sudan. Generic SSG can be 

routinelyy and safely used for the treatment of kala-azar. Generic SSG costs only 1/14 

off the price of Pentostam. The use of generic SSG may make treatment of kala-azar 

affordablee for national governments in Africa. 
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Introductio n n 
Viscerall Leishmaniasis (kala-azar) is a fatal disease if not treated. Aroundd 500,000 new 

casess occur each year, mainly in India.' Sudan is another area of concern; precise incidence 

figuress are not available, but it is estimated that in south Sudan, during the period 1989-94, 

100,0000 people died due to a kala-azar epidemic.2 Since 1988 Médecins Sans Frontières 

(MSF)-Hollandd has treated approximately 40,000 kala-azar patients in the Sudan, initially in 

Upperr Nile and subsequently in the Gedaref states. 

Thee mainstay of the treatment of kala-azar remain the pentavalent antimony compounds. 

Inn East Africa, Pentostam®, sodium stibogluconate (SSG), produced by GlaxoWellcome in 

thee UK, is used. High cost (an average of 200 US dollars per patient), combined with output 

off the product which is exceeded at times by demand, make continuity in the supply of 

Pentostam®® uncertain. A cheaper, good quality drug is needed. 

Inn India, sodium stibogluconate is manufactured by several companies, and used in large 

numberss of patients. Some batches of production have been found to be unexpectedly 

toxic.33 Sodium stibogluconate has been manufactured by Albert David Ltd., Calcutta, for 

severall decades and sold under the name Sodium Antimony Gluconate. The difference in 

namee has led to generic SSG (Albert David) being regarded, erroneously, as a different 

drugg to sodium stibogluconate. The International Dispensary Association (IDA, Amsterdam) 

inspectedd the manufacturing process and undertook independent quality testing of the 

genericc SSG (Albert David). Using an ongoing programme of independent quality control, 

IDAA provides generic SSG at around 13 US dollars per patient. Introducing generic SSG for 

thee treatment of kala-azar in East Africa could make a large-scale production of high-quality 

SSGG available at low cost. However, MSF recognised that, having used solely Pentostam® 

forr visceral leishmaniasis for 50 years, individuals and institutions would have confidence in 

thee use of generic SSG only when it has been carefully evaluated clinically. In a mission 

hospitall setting, no differences in efficacy and tolerability between the two drugs were 

detectedd in a study of 102 kala-azar patients.4 We compared the efficacy and toxicity of 

genericc SSG and Pentostam under field conditions. 

Method s s 
Thee study was implemented in the MSF kala-azar treatment centres Urn Kuraa and Kassab 

inn Gedaref state, Sudan. The centres were established in 1996 and 1998 respectively, for 

thee treatment of the large number of kala-azar patients coming from this highly endemic 

focus.. The trial was conducted with agreement, and in co-operation with regional and 

federall health authorities and Sudanese kala-azar experts. 
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Protocol l 
Patients,, mostly self referred, were seen at the MSF kala-azar screening centres. 

Thee following clinical case definition was used: patients with fever, for more than two weeks 

(withh exclusion of malaria), in combination with either splenomegaly or wasting. In cases 

meetingg the case definition, kala-azar was confirmed by a >1:6400 titre of antibodies against 

LeishmaniaLeishmania by the Direct Agglutination Test (and a subsequent response to antimonial 

treatment);; or by demonstration of Leishmania on aspirates of spleen or lymph node.5 The 

DATT antigen was obtained form the Prince Leopold Institute of Tropica! Medecine Antwerp, 

Belgium.. The DAT was standardizedd with freeze-dried positive sera of known titre. 

Inn case of a borderline DAT titre of 1:400 to 1:6400, aspiration of an inguinal lymph 

nodee or spleen was performed. In acutely ill patients, both DAT and aspiration were 

performedd on the same day. If the results were negative but the clinical suspicion of kala-

azarr remained high, the DAT and/or aspiration were repeated. Giemsa-stained slides were 

readd by MSF laboratory technicians, stored, and checked (JS) at a later date. Within 5 days 

off the end of treatment a test of cure (TOC) lymph node aspiration was performed. The 

qualityy of a random sample of the slides was controlled by the Department of Biomedical 

Researchh of the Royal Tropical Institute, Amsterdam. Patients who had received any 

treatmentt for kala-azar in the past were excluded. Nomadic patients, in whom follow up 

wouldd be impossible, were excluded. Informed written consent was given by the patient or 

theirr guardian/parent. Participation in the study was voluntary, and those who did not 

participatee were treated with Pentostam®. Patients were not excluded from treatment on 

thee basis of severe disease. 

Wee calculated that, at a power of 90% and a significance level of p=0.05 (two-tailed), to 

detectt a difference of 10% in cure, death, or relapse rate between the two groups, a 

samplee size of 207 patients in each arm was required. 

Alll consecutive kala-azar patients who were newly diagnosed from 30 November until 

311 December 1998 were alternately assigned to either the Pentostam® treatment group 

orr the generic SSG treatment group. Allocation was on the basis of the DAT registration 

number,, noted in a single ledger, with the number being allocated prior to enrolment in 

thee study. Patients with odd DAT numbers received Pentostam®, even numbers received 

genericc 5SG. The study was not blinded. Volume and colour of the drug was equal. The 

injectionn nurse knew which drug to give by colour coding of the patient treatment card. 

Nursess were trained and supervised in filling in the registration forms. 

Dataa collection 
Thee following data were collected at admission or soon thereafter: name, age, sex, address, 

previouss treatment with pentavalent antimony compound, height, weight, spleen size (in cm, 
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measuredd in the anterior axillary line to the furthest point during quiet breathing), liver size {in 

cm,, measured in midclavicular line during quiet breathing), haemoglobin (Hb), walking status 

(normal,, with assistance, carried on stretcher), DAT result (number, titre, and date tested), 

parasitologyy result (tissue, parasite density, date). During treatment intercurrent events and 

complicationss were noted daily. The signs and symptoms associated with death were recorded. 

Att discharge: spleen size, liver size, Hb, weight, post-kala-azar dermal leishmaniasis (PKDL), TOC 

aspiratee (parasitology result, tissue, grade), and location of their chief for the next 6 months. Six 

monthss after discharge we recorded: history of fever, clinical symptoms, spleen size, PKDL. An 

aspirationn was only performed in case of clinical features suggestive of a relapse. 

Treatment t 
Treatmentt was given according to routine WHO and MSF schedules: 20 mg/kg/day for 

300 days of either Pentostam® or generic 5SG intramuscularly. Both are colourless liquids, 1 

mLL contains 100 mg pentavalent antimony. The minimum dose was 2 mL (200 mg), no 

maximumm upper limit was used. For injecting volumes >10 mL, the injection was given in 

twoo halves, in each buttock. All patients, whether in the study or not, received free treatment 

andd food. Intermittent illnesses were treated according to the standard protocols. 

Malnourishedd patients received supplemental or therapeutic feeding according to severity. 

Outcomee variables 
Initiall cure at discharge, death during treatment, relapse and final cure (at 6 months after 

discharge)) were the main outcome parameters. A patient was considered initially cured if 

clinicallyy well at discharge and after at least 28 days of injections. If the TOC aspirate was 

positive,, the patient continued treatment with the same drug and weekly TOCs were done 

untill 2 consecutive TOCs were negative. 

Alll patients were asked to return immediately if any signs were experienced, to exclude 

relapsee and to return for a standard clinical follow-up after 6 months. Aspiration was done 

onlyy in case of symptoms suggestive for relapse.5 Travel expenses were paid for and a 

bednett was given as an incentive. If no relapse occurred within 6 months of discharge, the 

patientt was considered cured. The clinical assessment at 6 months follow-up was made 

withoutt knowledge of the treatment group. 

Statisticall analysis 
Dataa were analysed with Excel (Microsoft) and Arcus-Quick stat. For parametric data, the 

ZZ score test for comparison of means was used; for non-parametric data, the Mann Whitney 

test.. For categorical data the %2-square test for trend. 

67 7 



Chapterr 4 

Result s s 
Patients s 

Duringg the trial period 978 clinically suspected cases were assessed; 516 were confirmed 

ass kala-azar and entered in the trial (see figure 1). All 516 patients had been DAT-tested: 

4400 patients had a (high-titre) positive DAT result (85.6%) and the DAT results of two 

patientss were missing, but both were parasitologically confirmed by lymph node aspirate. 

1899 patients underwent aspiration; 140 had a positive aspirate (123 positive in the first 

aspirate,, 17 positive in the repeat aspirate). 185 aspirations were taken from inguinal lymph 

nodes,, 4 were taken from the spleen. 

Duringg the time of the study, 26 confirmed kala-azar patients did not fit the entry criteria 

andd were treated outside the study. The reasons were previous treatment for kala-azar, 

andd nomadic lifestyle (no follow-up possible); no eligible adult patients or guardians of 

eligiblee children refused to consent. 271 patients were assigned to receive Pentostam® 

andd 245 generic SSG. A review of drug allocation versus DAT number showed none of the 

patientss had been incorrectly allocated. 

5166 el 

516 6 

+ + 
2711 Pentostam® 

+ + 
2544 initial cure 

+ + 
2244 six months follow up 

+ + 
2199 final cure 

giblee patients 

randomised d 

+ + 
2455 generic SSG 

+ + 
2399 initial cure 

+ + 
2133 six months follow up 

+ + 
2100 final cure 

Figuree 1. Flow chart describing progress of patients through the randomised trial. 

Base-linee patient characteristics 
Exceptt for Hb, which was lower in the Pentostam® group (table 1), there were no 

significantt differences between the two groups in base-line characteristics (age, sex, duration 

off illness, ability to walk, spleen size, weight, height, body mass index (BMI)(calculated for 

patientss aged 16 years or older), weight-for-height (calculated for patients aged under 16 

years).. The patients had a range of disease severity, but many were in an advanced state of 

malnutritionn and weakness. The true severity of malnutrition is worse than indicated by 

BMII and weight-for-height, because the weight of some patients includes the weight of 

oedemaa fluid and ascites. 
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Tablee 1 

agee (years) 
sexx (m/f) 
durationn of illness (months) ) 
abilityy to walk walking/stick/stretcher 
weightt (kg) 
heightt (cm) 
Hbb (g/dl) 
BMII (in adults) 
spleenn size (cm) 
weightt for height 
(inn children) 

Pentostam® ® 
mean n 

12.5 5 
160/111 1 

1.6 6 
229/3/18 8 

26.6 6 
129.1 1 
7.9 9 

16.00 (n-81) 
6.1 1 

80.0(n=188) ) 

median n 

9 9 

1 1 

21 1 
130.1 1 

8 8 
16.4 4 

6 6 

79.5 5 

generic c 
mean n 

12.2 2 
150/95 5 

1.4 4 
216/4/15 5 

27.0 0 
131.7 7 
8.2 2 

16.66 (n-66) 
6.6 6 

80.22 (n-179) 

SSG G 
median n 

10 0 

1 1 

21.7 7 
130.9 9 
8.2 2 
16.3 3 

7 7 

80 0 

pp value 

0.90 0 
0.688 * 
0.59 9 
0.855 * * 
0.61 1 
0.68 8 
0.0211 * * * 
0.69 9 
0.12 2 

0.73 3 

tablee 1 Comparison of the baseline characteristics of 516 Sudanese patients with kala-azar after 
randomisationn to receive either Pentostam® or generic SSG. Test used: Mann Whitney; except: *-Chi-
square,, **-Chi-square for trend, ***-Z score comparison of the means. 

Outcome e 
Thee initial outcome is presented in table 2. 

Tablee 2 

Pentostam®® generic SSG Relative Risk 
(95%% Confidence 

(%)) no ( %) p value Intervals) no o 

deathss during treatment 16 
initiallyy cured: 254 
-negativee 1st TOC 236 
-- positive 151 TOC; treatment 
extendedd until TOC negative 16 

-- negative TOC; treatment extended 
becausee of PKDL during treatment 2 

defaulterss 1 
totall 271 

(5.9)) 6 (2.4) 0.08 0.41 (0.16-1.04) 
(93.7)) 239 (97.6) 
(87.1)) 224 (91.4) 0.15 1.05(0.99-1.11) 

(5.9) ) 

(0.7) ) 
(0.4) ) 

13 3 

2 2 

245 5 

(5.3)) 0.92 0.90(0.44-1.83) 

(0.8) ) 1.0* * 
1.0' ' 

tablee 2 Initial outcomes of 516 Sudanese patients with kala-azar who were treated either with 
Pentostam®® or generic SSG. Test used: Chi-square; except: *-Fisher exact two-tailed. 

Thee initial cure rate for the two treatment groups was 93.7 for Pentostam® and 97.6% 

forr generic SSG. Most had a negative TOC after treatment. In the Pentostam® group 5.9% 

neededd an extension of treatment due to a positive TOC at the end of treatment. In the 

SSGG group this was necessary in 5.3% of the patients. In each group 2 patients were 
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successfullyy treated with a schedule of longer duration due to PKDL. 

Thee main causes of the 22 deaths (16 Pentostam®, 6 generic SSG) were: anaemia and 

bleedingg (Pentostam® 5, generic SSG 3); gastro-enteritis (Pentostam® 3, generic SSG 1); 

severee vomiting (Pentostam® 3, generic SSG 1). The remaining deaths each occurred in 

onee patient only and were, in the Pentostam® group: severe kwashiorkor and sepsis; liver 

failuree and pneumonia; febrile illness of unknown origin; coma; unknown; and in the generic 

SSGG group: meningitis. There was no difference in death rates between patients treated in 

thee two different treatment centres Urn Kuraa (15 of 374) and Kassab(7of 142), p=0.83. 

Theree was no statistically significant difference between the two groups for the following 

changess during treatment: increase of Hb (Pentostam® 2.1 g/dL/ generic SSG 2.0 g/dL); 

increasee in weight (Pentostam® 2.1 kg / generic SSG 2.1 kg); decrease in spleen size 

(Pentostam®® 5.1 cm / generic SSG 5.4 cm). 

Thee frequency of intercurrent events (diarrhoea, vomiting, bleeding and respiratory tract 

infections)) is shown in table 3: 

Tablee 3 

diarrhoea a 
vomiting g 
respiratoryy tract infection 
bleeding g 

Pentostam® ® 

41 .7% % 
41 .0% % 
43.99 % 
11.99 % 

genericc SSG 

37.77 % 
33.55 % 
41 .8% % 
16.8% % 

pp value 

0.40 0 
0.10 0 
0.64 4 
0.14 4 

relativee risk 
(95%% confidence intervals) 

0.90(0.73-1.12) ) 
0.82(0.65-1.03) ) 
0.95(0.78-1.16) ) 
1.42(0.92-2.18) ) 

tablee 3 Comparison of the frequency of intercurrent events among 516 Sudanese patients with kala-
azarr treated with Pentostam® or generic SSG. Test used: Chi-square. 

Tablee 4 

numberr treated 
diedd during treatment 
survivedd treatment, eligible for follow up 
nott traced 
followedd up at 6 months: 

-clinicall examination 
-- history by close relative or chief 
-- died after discharge 

relapse e 
severee PKDL 
totall deaths 
finall cure rate 

no o 

271 1 
16 6 

255 5 
31 1 

224 4 
206 6 

16 6 
2 2 
3/224 4 

21/224 4 
18/240 0 

219/240 0 

(%) ) 

(5.9) ) 
(94.1) ) 
(12.2) ) 
(87.8) ) 
(80.8) ) 

(6.3) ) 
(0.8) ) 
(1.3) ) 
(9.4) ) 
(7.5) ) 

(91.3) ) 

no o 

245 5 
6 6 

239 9 
26 6 

213 3 
199 9 

12 2 
2 2 
1/213 3 

12/213 3 
8/219 9 

210/219 9 

(%) ) 

(2.4) ) 
(97.6) ) 
(10.9) ) 
(89.1) ) 
(83.3) ) 

(5.0) ) 
(0.8) ) 
(0.5) ) 
(5.6) ) 
(3.7) ) 

(95.9) ) 
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Follo ww up 
Thee final outcome of those patients who were discharged alive, and who could be traced 

forr follow-up at 6 months is summarised in table 4: 

Inn total 437 (88.5 %) of the surviving patients were followed up, either through clinical 

examinationn (82.0%) or history taken of their well-being from a family member (5.7%). 

Theree were 4 relapses, 4 deaths, and 33 cases of severe PKDL (grade 2 and 3) after discharge. 

Thee final cure rate, calculated for all patients minus those who could not be traced for 

follow-up,, was 91.3% (Pentostam®) and 95.9% (generic SSG). There were no significant 

differencess between the treatment groups. 

Discussio n n 
Thiss is the largest randomised drug evaluation ever undertaken in kala-azar patients. The 

studyy was done in remote areas under basic conditions: the treatment centres consisted 

mainlyy of shelters built of mud and grass. Investigations available to diagnose and treat 

complicationss were restricted to urine microscopy and dipstick, colourometric Hb estimation, 

andd slides for malaria and Leishmania. Despite these constraints, we consider the study to 

havee been successfully carried out and scientifically valid. Randomisation by DAT ledger 

numberr produced two comparable groups. The study could not be blinded due to the fact 

thatt the drugs were in different types of vials. However, our main outcome parameter 

deathh is not susceptible to information bias, and does not require blinding. Although the 

patientss could learn which drug they received, the volume and colour of the drugs given 

wass equal, and neither patients nor nurses expressed a preference of one drug over another 

Totall p value 
noo (%) 

516 6 
222 (4.3) 

4944 (95.7) 
577 (11.5) 

4377 (88.5) 
4055 (82.0) 
288 (5.7) 
44 (0.8) 
4/4377 (0.9) 
33/4377 (7.6) 
26/4599 (5.7) 

429/4599 (93.5) 

71 1 

0.08 8 

0.76 6 
0.76 6 
0.55 5 
0.68 8 
1.00* * 
0-62** table 4: final outcome of 516 Sudanese patients with kala-

1 99 azar, treated with Pentostam® or generic SSG, as assessed 
1 11 6 months after discharge. Test used: Chi-square; except: 

0.077 *-Fisher exact two-tailed. 
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duringg the study. The nurses were trained and had ample experience in treating kala-azar 

patients;; they knew which of the two treatments was given. Empty ampoules were collected 

too double check that the right drugs were prescribed. 

Wee followed the routine MSF kala-azar diagnostic schedule, in case of a high patient load 

duringg an epidemic, in agreement with WHO guidelines for field situations.5 Accordingly, in 

patientss fulfilling the case definition, kala-azar was confirmed either by a strongly positive 

DATT titre (and a subsequent response to antimonial treatment), or a positive aspirate. 

Diagnosticc aspirations were taken from an inguinal lymph node by paramedical staff. Few 

diagnosticc spleen aspirates were needed. The high number of children in the study (mean 

agee 12 years) is caused by the location within a known endemic focus of kala-azar. 

Althoughh the difference in the number of deaths during treatment between the two 

groupss was not statistically significant, deaths among the Pentostam® recipients (16) were 

moree than twice as frequent as those among the generic SSG group (6). We have no 

explanationn for this, but saw a similar trend in our smaller, hospital-based study in Kenya.4 

Att 6 months follow-up we were able to locate 82% of patients in their villages and examine 

themm clinically. For another 5.7 % we obtained a history from relatives or their village chief of 

thee patient being well. Relapses, severe PKDL and death after discharge were infrequent, and 

equallyy distributed between the two groups. The 57 patients who could not be traced during 

thee follow-up, were excluded from the calculations of final cure and final death rates. Reasons 

forr failed folllow-up were: moved to another state (Sennar) or inaccessibility (road conditions). 

Itt is reasonable to assume that their final outcome will not be different from those who could 

bee traced. The final cure rate includes the one defaulter (a child who received 18 injections), 

whoo was clinically investigated after 6 months, and considered cured. 

Thee final death rate in the study was 5.7%. This is lower than the death rate among 

patientss treated during the epidemic in south Sudan, where 11% died6, but similar to the 

6%% mortality we found during an evaluation of treatment with Pentostam® with or without 

aminosidinee in south Sudan.2 None of the deaths had the clinical features of cardiac arythmias, 

whichh have been considered by others to be the cause of unexpected deaths during 

treatmentt with antimonials.3 

Wee conclude that generic SSG (as manufactured by Albert David and quality tested by 

IDA)) can be used safely and routinely for the treatment of kala-azar patients. Generic SSG 

costss only 1/14 of the price of Pentostam®. The use of generic SSG may make treatment 

off kala-azar affordable for national governments. However, we add a note of caution: 

productionn of antimonials is notorious for its batch-to-batch variation. Continuous quality 

controll of each batch produced is essential to guarantee safe treatment. At present, despite 

itss high price, we find that Pentostam® is sometimes available informally in East Africa, and 

usedd in inadequate doses and duration by the villagers themselves. The availability of cheaper 
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sodiumm stibogluconate could increase unregulated self medication with inadequate regimens. 

Eventually,, this might lead to antimonial-resistant leishmaniasis. We therefore hope to 

continuee our field evaluations of anti-leishmanial drugs such as aminosidine and miltefosine, 

too identify affordable second line treatment for kala-azar in Africa. 
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Ethiopia nn kala-azar : generi c sodiu m stibogluconat e and 
Pentostam ®® are equivalent ; HIV co-infecte d patient s 
havee a poor outcome . 

Abstrac t t 
Wee evaluated inexpensive generic sodium stibogluconate (SSG) {International 

Dispensaryy Association, Amsterdam) versus Pentostam® (sodium stibogluconate, 

GlaxoWellcome,, London) in Ethiopian kala-azar patients under field conditions. 199 

patientss were randomly assigned to Pentostam® <n=104) or SSG <n=95); both drugs 

weree given at 20 mg/kg intra-muscularly for 30 days. A clinical cure after 30 days 

treatment,, was achieved in 70.2% (Pentostam®) and 81.1% (SSG). There were no 

significantt differences between the two drugs in the frequency of intercurrent events: 

death,, vomiting, diarrhoea, bleeding or pneumonia; nor of relapse or post-kala-azar 

dermall leishmaniasis. 27 patients had confirmed co-infection with HIV. HIV co-infected 

patientss were clinically indistinguishable from HIV-negative kala-azar patients on 

admission,, but had a much higher mortality during treatment (33.3% vs. 3.6%). At 

follow-upp 6 months later HIV+ patients had a higher relapse rate (16.7% vs. 1.2%), 

higherr death rate during the follow-up period (14.3% vs. 2.4%), and moderate or 

severee post-kala-azar dermal leishmaniasis (27.3% vs. 13.3%). Only 43.5% were 

consideredd cured at 6 months follow-up vs. 92.1 % of the HIV-negative patients. HIV+ 

patientss relapsing with kala-azar could become a reservoir of antimonial-resistant L 

donovani. donovani. 
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Introductio n n 
Thee endemic area of kala-azar (visceral leishmaniasis) in north-east Sudan extends into the 

lowlandss of western Ethiopia along the plain of the Atbara river and the tributaries of the Blue 

Nile,, including the Rahad river. The parasite species is L donovam'and its vector is Phlebotomus 

orientalis.orientalis. However, whereas the patients in north-east Sudan are villagers with a male-to-

femalee ratio of 1.5:1, a mean age of 12.4 years, and 69% under the age of 15\ in the 

Ethiopiann focus many of the patients are young men migrated from other regions. Most of 

thesee migrant labourers have had no previous exposure to Leishmania, and are at risk of 

HIVV infection. Médecins Sans Frontières-Holland (MSF) has supported the Ethiopian Ministry 

off Health in the treatment of visceral leishmaniasis patients since December 1997; over 

1,3000 kala-azar patients were treated during the first 3 years of support. The high cost 

(~$2000 per patient) of branded sodium stibogluconate (Pentostam®, GlaxoWellcome) 

ledd MSF to implement a series of three randomised field studies to establish whether 

treatmentt with generic SSG (Albert David Ltd, Calcutta, supplied by the International 

Dispensaryy Association, Amsterdam) is satisfactory. This product costs about 1/14th the 

pricee of Pentostam®, (that is, ~ $13 per patient).The studies from Kenya2 and north-east 

Sudan11 have been completed; here we report the results of the study in Ethiopia, in an area 

withh high prevalence of Leishmania / HIV co-infection. 

Method s s 
Thee study was implemented from November 1998 - April 1999, in co-operation with the 

Tigrayy Regional Health Bureau. The study was planned for in Humera, a regional referral hospital. 

However,, due to escalation of the war against Eritrea, Humera town was evacuated and the 

studyy was carried out in a temporary treatment centre in a village 150 km south of Humera. 

Patient s s 
InclusionInclusion criteria: Patients were identified using a modified WHO clinical case definition of 

feverr for more than 2 weeks, with exclusion of malaria, in combination with either splenomegaly 

orr wasting.3 4 In cases meeting the case definition, kala-azar was confirmed by a high titre 

LeishmaniaLeishmania Direct Agglutination Test (DAT; titre >1:6400). In cases with a borderline (1:800-

1:6400)) or negative DAT (<1:800), splenic aspiration was performed. Slides of splenic aspirates 

weree checked by an independent microscopist at a later date. Given the harsh field conditions 

withh failures in the cold chain and DAT antigen supply, the clinicians sometimes treated patients 

onn clinical grounds, without parasitological or DAT confirmation. 

Exclusions:Exclusions: Patients previously treated for kala-azar were excluded. Informed verbal 
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consentt was given by the patient or their guardian/parent. Participation in the study, 

includingg HIV testing, was voluntary and patients would receive treatment with Pentostam® 

iff they were to decline. None of the patients declined to participate in the study, or refused 

HIVV testing. The study protocol was ethically reviewed by MSF and approved by the Tigray 

regionall health authorities. 

SampleSample size: A sample size of 91 patients in each arm was used, with a 90% power to 

detectt at a significance level of p=0.05 (two-tailed), a difference of 20% in cure, death, or 

relapsee rate between the two groups. 

Assignment t 
Alll consecutive patients who were newly diagnosed with kala-azar from 12 November 

19988 until 31 April 1999 were assigned to one of the two treatments, Pentostam® or 

SSG,, on the basis of the DAT test number. This number was recorded by a clerk in a single 

ledgerr prior to test results and prior to allocation. Patients with odd numbers received 

Pentostam®,, even numbers received SSG. 

Masking g 
Thee study was not blinded - the volume and colour of the drugs are identical, but the 

multi-dosee vials look different. The injection nurse knew which one of the two drugs to give 

byy colour coding of the patient treatment card. Nurses were trained and supervised in 

fillingg the registration forms. 

DataData collection: The following data were collected at admission or soon thereafter: name, 

age,, sex, address, previous treatment, height, weight, spleen size (in cm from anterior axillary 

linee to the furthest point of the spleen during quiet breathing), liver size (in cm in midclavicular 

linee during quiet breathing), Hb, walking status (normal, with assistance, on stretcher), DAT 

resultt (number, titre, and date tested), parasitology result (tissue, grade, date). HIV status 

wass tested with two rapid tests, Capillus and HIVSpot. HIV testing was not possible in all 

patients:: some patients died before blood was drawn, and during one period of the study 

noo test kits were available. During treatment, intercurrent events, complications, and the 

causess of death were noted. At discharge the spleen size, liver size, Hb, weight, and presence 

off post kala azar dermal leishmaniasis (PKDL) were noted. 

Treatment:Treatment: Treatment was given according to WHO and MSF schedules: 20mg/kg/ 

dayy for 30 days of either Pentostam® or SSG intramuscularly.3 4 Both are colourless liquids, 

11 mL contains 100 mg pentavalent antimony. The minimum dose was 2 mL (200 mg), 

noo maximum upper limit was used. For injection volumes >10 mL the injection was given 

inn two halves, in each buttock. All patients, whether in the study or not, received free 

treatment.. Intercurrent illnesses were treated according to the MSF treatment protocols. 
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OutcomeOutcome variables 

Thee early outcomes were: initial cure (with or without parasitologic confirmation), death 

duringg treatment and default during treatment. At follow up at 6 months the outcomes were 

ultimatee cure, relapse, and death since treatment. A patient was considered an initial cure if 

clinicallyy well at discharge and having received >28 injections. In all patients who had 

splenomegalyy at the end of treatment a test-of-cure (TOC) splenic aspirate was performed at 

dayy 25-30; if positive, the patient continued treatment until 2 consecutive TOCs performed 

weeklyy were negative. Due to the migrant population and proximity to the front line, active 

follow-upp was only partly possible. Patients were asked to return immediately if symptoms of 

kala-azarr recurred, and to return for follow up after 6 months even if well. At follow-up, an 

aspirationn was only performed if relapse was suspected. When no relapse occurred by 6 

monthss after discharge, the patient was considered an ultimate cure. 

StatisticalStatistical analysis 

Dataa were entered on with Excel (Microsoft) and analysed using Arcus Quickstat 

(www.statsdirect.com).. For parametric data, the Z score test for comparison of means was 

used;; for non-parametric data, the Mann Whitney test was used. For categorical data the 

Chi-squaree test and Fisher's exact test were used. 

Tablee 1 

Agee (years) 
Sexx (m/f) 
Durationn of illness (months) 
Abilityy to walk 
unaidedd / stick / stretcher 
Weightt (kg) 
Heightt (cm) 
Hbb (g/dl) 
BMII (kg/m2) 
(adults) ) 
Weight-for-heightt (%) 
(no.. of children) 
Spleenn size (cm) 
Modee of diagnosis: 

-- laboratory confirmed 
-- clinical only 

Pentostam® ® 
(n=104) ) 

Mean n 

26.1 1 

Median n 

24.5 5 
92/12 2 

3.1 1 3 3 
40/43/21 1 

42.5 5 
160.4 4 
7.3 3 
16.6 6 

(n=86) ) 
79.8 8 

(n=16) ) 
10.4 4 

90 0 
14 4 

43.8 8 
165 5 
7.4 4 
16.4 4 

83.5 5 

10 0 

SSG G 
(n=95) ) 

Meann Median 

30.0 0 
88/7 7 

2.9 9 

25 5 

2 2 
32/41/22 2 

41.5 5 
158.0 0 
7.0 0 
16.6 6 

(n=79) ) 
81.1 1 

(n=15) ) 
9.3 3 

82 2 
13 3 

45.0 0 
165.5 5 

7 7 
16.5 5 

82 2 

8 8 

HIVV positive 
(n=27) ) 

Meann Median 

29.99 28 
25/2 2 

3.88 3 
11/9/7 7 

45.99 44.5 
167.22 166 
7.22 7.4 
16.44 16.2 

(n=27) ) 
N/A A 

9.55 10 

23 3 
4 4 

HIVV negative 
(n=11 1 

Mean n 

24.3 3 

2) ) 

vledian n 

23** * 
101/11 1 

2.7 7 -J-k-k* -J-k-k* 

47/49/16 6 

42.0 0 
158.8 8 
7.2 2 
16.9 9 

(n=92) ) 
80.7 7 

(n=23) ) 
10.8 8 

44.5 5 
164* * 
7.4 4 
17 7 

83 3 

10 0 

101 1 
11 1 

tablee 1: Comparison of the baseline characteristics of 199 Ethiopian patients with kala-azar after 
randomisationn to receive either Pentostam® or SSG. Weight, and thus BMI and weight-for-height, are 
artificiallyy high due to 19 cases with ascites or oedema. All statistical comparisons between Pentostam® 
andd SSG are not significant. Between HIV+ and HIV- patients, * = p O.05; ** = p < 0.01; *** = p < 0.001 
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Result s s 
Patients:Patients: Between 1 November 1998 and 30 April 1999,199 patients were enrolled. No 

patientt refused to participate; 5 patients were treated outside the study, because of previous 

treatment.. Of the 199 patients in the analysis, 194 patients had serological test results 

(DAT).. Of these, 161 had a positive DAT result (titre >1:6400), 11 a negative, and 22 had a 

borderlinee DAT result. 14 patients had a splenic aspiration for confirmation of the diagnosis, 

andd all 14 were positive: 3 wi th a positive DAT, 9 with a borderline DAT, and 2 wi th a 

negativee DAT result. Thus 172 (86.4%) patients had serological and/or parasitological 

confirmationn of visceral leishmaniasis, and 27 were treated on clinical grounds.3 

Allocation:Allocation: Of the 199 patients, 104 were assigned by DAT number to receive Pentostam® 

andd 95 to SSG. Six patients were wrongly allocated: 4 received Pentostam® despite having 

ann even DAT number, and 2 received SSG despite having an odd DAT number. Of the 27 

patientss treated on clinical grounds, 14 were assigned to Pentostam® and 13 to SSG. 

ClinicalClinical status: There were no significant differences in baseline characteristics {sex, age, 

durationn of illness, ability to walk, weight, height, body mass index (BMI, calculated for 

patientss aged 16 years or older), weight-for-height {calculated for patients under 16 years), 

spleenn size, and Hb between the two treatment groups, (table 1) 

HIVHIV status: HIV Capillus and HIV Spot tests were performed on 146 and 149 patients 

respectively,, and 145 patients had results for both tests. 27 patients (18.6%) were found 

too be positive by both tests -18 in the Pentostam® group and 9 in the SSG group (p=0.13). 

InIn 6 patients HIV Spot and Capillus tests gave discordant results. In 112 patients (77%) 

bothh tests were negative; 49 patients were not HIV tested, as HIV test kits were not available 

inn the field, and a further 5 patients had only a single test - all were negative. The 27 HIV+ 

patientss wi th kala-azar were clinically indistinguishable from the 112 HIV- patients, wi th 

respectt to baseline characteristics (table 1) and common intercurrent events during 

treatmentt (table 2). 

InIn addition, (data available on request), there were no significant differences in the 

Tablee 2 

Pentostam®® SSG HIV positive HIV negative 

Diarrhoeaa 58/104 (55.8%) 55/95 57.9% 17/27 (63%) 62/112 (55.4%) 

Vomitingg 49/104 (47.1%) 37/95 38.9% 12/27 (44.4%) 40/112 (35.7%) 
Pneumoniaa 23/104 (22.1%) 14/95 14.7% 3/27 (11.1%) 21/112 (18.8%) 
Bleedingg 58/104 (55.8%) 43/95 45.3% 18/27 (66.7%) 49/112 (43.8%) 

tablee 2: Intercurrent events among Ethiopian patients with kala-azar during treatment with Pentostam® 
orr SSG. No differences were statistically significant between Pentostam® and generic sodium 
stibogluconate,, nor between HIV+ and HIV- patients. 
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proportionss with diarrhoea before treatment; vomiting or its duration or severity; bleeding 

orr the sites of bleeding; malaria; pneumonia; tuberculosis whether diagnosed before or 

duringg treatment; peripheral neuropathy; zoster before or during treatment; nor in the 

proportionn needing to temporarily stop antimonial treatment. 

Outcome Outcome 

Inn 86.4% of patients a laboratory confirmed diagnosis (by DAT testing and/or microscopy) 

wass made according to the routine MSF diagnostic algorithm in case of a high patient load 

duringg an epidemic. 27 patients (13.6%) were treated on clinical grounds, without laboratory 

confirmation.. Of the patients treated on clinical grounds, 5 had no DAT performed, 13 had 

aa borderline DAT, and 9 had a negative DAT. There was good evidence that most of the 

patientss diagnosed clinically had kala-azar: 26 had fever and splenomegaly and 1 had 

feverr and hepatomegaly. Of the 27 patients treated on clinical grounds, 3 were HIV+, 11 

HIV-- and 12 untested. There was no difference in outcome between the 172 patients who 

hadd laboratory confirmed kala azar and the 27 patients treated on clinical grounds. Of the 

177 survivors in the latter group, in 6 the spleen became impalpable, and in 8 the spleen 

decreasedd in size; 3 developed PKDL after treatment. 

Off 49 test of cure (TOC) splenic aspirates, only 1 was positive. In patients who did not 

havee a TOC, cure was established as follows: the patient's fever had subsided, the spleen 

wass smaller, and weight was being regained. At 6 months follow-up 70% of patients could 

bee located and were clinically examined. This follow-up rate is successful considering that 

mostt patients are migrant labourers. For another 8.7% a history could be obtained from 

relativess or co-workers. Relapses (3), PKDL (15), and deaths (4) after discharge were few, 

andd not significantly different between the two treatment groups. 

Thee initial cure rate for the two treatment groups was 70.2 and 81.1% respectively for 

Pentostam®® and SSG (p=0.14). The primary outcome parameters are shown in table 3. 

Theree was no statistically significant difference between the two treatment groups in the 

increasee of Haemoglobin (Pentostam® 1.6 g/dl / SSG 2.1 g/dl; p=0.17). However, there 

weree significant differences in weight gain (Pentostam® 0.1 kg / SSG 1.3 kg; p=0.03), 

whichh was not confounded by ascites, and decrease of spleen size after treatment 

(Pentostam®® 7.4 cm / SSG 5.9 cm; p=0.03). 

1500 patients were considered cured after discharge; the remaining patients either died 

(48)) or defaulted (1). 49 patients were discharged with a negative TOC by splenic aspirate. 

Off the 101 patients who had no TOC after completing treatment, 98 had a spleen regression: 

too non-palpable (70), or just palpable but not measurable (28). One person did not show 

aa regression of the enlarged spleen after treatment (DAT positive), and 2 patients did not 

havee splenomegaly on admission (one DAT positive, one DAT negative). 
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Thee overall mortality was 24.1%, 28.8% in the Pentostam® group and 18.9% in the 

SSGG group (NS). The mean duration of treatment before death (Pentostam® 11.1 days 

andd SSG 10.1 days) did not differ significantly between the two groups. The main syndromes 

associatedd with death were: anaemia and bleeding (Pentostam® 6, SSG 7), pneumonia 

(Pentostam®® 6, SSG 0), gastro-enteritis (Pentostam® 2, SSG 1). Other less frequent 

associatedd symptoms were (16): shock, sepsis, jaundice, renal failure, vomiting, ascites, 

andd peritonitis. In 8 deaths no cause was recorded. 

Thee duration of illness before treatment was significantly longer in the patients who died 

(3.66 months) than in the survivors (2.8 months; p=0.028). The frequency of intercurrent 

eventss (diarrhoea, vomiting, pneumonia, and bleeding) is shown in table 2. Patients who 

hadd a positive HIV test both by Spot and Capillus had a significantly higher risk of dying 

duringg treatment as compared to patients who were negative by both tests. Mortality rate 

duringg treatment was 33.3% and 3.6% respectively (relative risk = 9.25; p = 0.00005). 

Tablee 3 

Numberr treated 
Diedd during treatment 
Defaulted d 
Completedd treatment 
Positive/Negativee TOC 
Followedd up at 6 months 
-- clinically examined 
-- history only 
Diedd after discharge 
Relapse e 
Gradee 2 or 3 PKDL 
Totall deaths 
Finall cure rate 

Pentostam® ® 

104 4 
300 (28.8%) 
1 1 

73/1044 (70.2%) 
0/199 (0%) 

60/733 (82.2%) 
52/600 (86.7%) 
8/600 (13.3%) 

4 / 6 00 (6.7%) 
2 / 5 66 (3.6%) 
9 / 5 22 (17.3%) 

3 4 / 9 00 (37.8%) 
5 6 / 9 00 (62.2%) 

SSG G 

95 5 
18 8 
0 0 

77/95 5 
1/29 9 

58/77 7 
53/58 8 
5/58 8 

0 0 
1 /58 8 
6 / 5 3 3 
18 /76 6 
56 /76 6 

(18.9%) ) 

(81.1%) ) 
(3.3%) ) 
(75.3%) ) 
(91.4%) ) 
(8.6%) ) 
(0%) ) 

(1.7%) ) 
(11.3%) ) 
(23.7%) ) 
(73.7%) ) 

HIV V 

27 7 
9 9 
1 1 

17/27 7 
0/2 2 

14/17 7 
11/14 4 
3/14 4 
2 / 1 4 4 
2 / 1 2 2 

3 / 1 1 1 

Dositive e 

(33.3%) ) 

(63%) ) 
(0%) ) 

(82.4%) ) 
(78.6%) ) 
(21.4%) ) 
(14.3%) ) 
(16.7%) ) 
(27.3%) ) 

11 /233 (47.8%) 
10 /233 (43.5%) 

HIVV negative 

112 2 
4 4 
0 0 

108/112 2 
0/36 6 

85/108 8 
75/85 5 
10/85 5 
2 / 8 5 5 
1 /83 3 
10 /75 5 
6 / 8 9 9 

8 2 / 8 9 9 

(3.6%)*** * 

(96.4%)*** * 
(0%) ) 
(78.7%) ) 
(88.2%) ) 
(11.8%) ) 
(2.4%) ) 
(1.2%)* * 
(13.3%) ) 
(6.7%)*** * 
(92.1%)*** * 

tablee 3: Outcomes of Ethiopian patients with kala-azar. All statistical comparisons between Pentostam® 
andd SSG are not significant. Between HIV+and HIV-patients, * = p<0.05; ** = p<0.01; *** = p< 0.001 

FollowFollow up 

Overall,, 78.7% of the surviving patients were passively followed up; either clinically 

examinedd (70%) or reported to be well (6.0%) or deceased (2.7%) by a family member or 

co-workerr (table 3). By the 6 month follow up there were 3 relapses (2 HIV+ and 1 HIV-), 4 

deathss (2 HIV+, 2 HIV-), and 15 cases of severe PKDL (3 HIV+, 10 HIV-, 2 untested). The final 

curee rate, using as a nominator the number of patients who were clinically cured at 6 months, 

andd as a denominator the number of all those accounted for at 6 months (either cured, died, 
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orr relapsed), was 62.2% in the Pentostam® group vs. 73.7% in the SSG group (p=0.06), 

andd 92.1% in HIV negative patients vs. 43.5% in HIV+ patients (p=0.000001) (Table 3). 

Discussio n n 
Ninetyy per cent of our patients were male, and most were young adults. Our patients 

weree severely ill, with only 36% being able to walk unaided and 22% being carried in on 

stretcherr by their companions. Their massively enlarged spleens, anaemia, and malnutrition 

onn presentation, and the diarrhoea, bleeding, vomiting and pneumonia which frequently 

complicatedd their clinical course were entirely typical of the 40,000 kala-azar patients MSF 

hass treated in the East Africa region since 1989. We found no clinically or statistically 

significantt differences between generic sodium stibogluconate and Pentostam®. We 

concludee that generic sodium stibogluconate (as manufactured by Albert David and quality 

testedd by IDA) can be used safely and routinely for the treatment of kala-azar patients. 

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

treatment.. This is the same conclusion we reached after similar studies among the Pokot 

tribee in Kenya, and in north Sudanese villagers. 

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

undertakenn in kala-azar. They have led to the adoption of inexpensive generic sodium 

stibogluconatee in the region, not only by MSF but also by governments. It might be thought 

thatt a comparative study would be unnecessary, and that chemical analysis alone would 

sufficee to show the drugs were equivalent. However, we met great resistance from many 

individualss and institutions to the introduction of a drug manufactured in India, and a project 

off this scale was required to overcome this prejudice. 

Thee mortality during treatment in Ethiopia (24.1%) was very high compared to previous 

cohortss we have treated (5.5%5; 11%6 ; S.7%1; 3.9%2) and it rose to 31.7% by 6 months 

follow-up.. This could be attributed to the 33.3% mortality during treatment among HIV+ 

patients,, rising to 47.8% by 6 months follow up. Mortality in HIV- patients was only 3.6% 

duringg treatment, rising to 6.7% by 6 months. We do not know the reason for the excess 

deathss among HIV co-infected Ethiopian kala-azar patients. In a series of 51 treatment 

coursess in Spanish HIV+ visceral leishmaniasis patients, antimonials were frequently toxic, 

causingg hyperamylasemia (40%), acute pancreatitis (20%), renal failure (12%), and 

leukopeniaa (8%). Treatment had to be discontinued in 28% and 12% of patients died.7 In 

aa comparative study of pentavalent antimonial and amphotericin B treatment of 99 HIV+ 

viscerall leishmaniasis patients in Spain, over 50% had an adverse drug event, 11% had to 

suspendd treatment, 10% died during treatment and the median survival after the diagnosis 

off visceral leishmaniasis was only 56 weeks.8 
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Itt is still unclear to what extent HIV co-infected patients with L donovani will resemble 

thosee seen in Europe with L infantum. The current 27 co-infected patients represent the 

largestt cohort of L donovani /HIV infected patients reported from either Africa or India. All 

ourr HIV+ patients had "typical" kala-azar, as do 85% of those in Europe.9 However, we 

mightt easily have missed atypical cases who did not fit the clinical case definition, or who 

weree seronegative for Leishmania by DAT - almost 50% of European co-infected cases are 

seronegative.99 The number of relapses (2 of 12) and PKDL {3 of 11) among HIV+ patients 

weree high. It is known that HIV co-infected patients frequently relapse, and when they do, 

theyy are often unresponsive to antimonials. In Europe, such patients are highly infectious to 

sandflies,, particularly if their CD4+ cell count is low.10 

LeishmaniaLeishmania parasites from relapsed patients can be shown in vitro to have become resistant 

too antimonials.11 This is of public health concern in Africa where L donovani is spread from 

man-to-mann by sandflies, and an animal reservoir is not known. Relapsed HIV co-infected 

patientss may become an important reservoir of antimony resistant L. donovani, either by 

beingg parasitaemic or by having PKDL. Although generic sodium stibogluconate is affordable 

andd now available in Africa, there are no alternative antileishmanial agents suitable for field 

usee at an affordable price; thus antimony-resistant kala-azar would be effectively untreatable 

underr the current circumstances. 
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