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Abstract t 
AA retrospective review of a cohort of 791 patients treated for kala-azar (1999-2000; 

Tigray,, Ethiopia) was conducted. 146 patients died (CFR 18.5%). In a multi variate 

analysiss age, inability to walk at admission, bleeding, diarrhoea, vomiting, neurological 

complications,, and jaundice were identified as independent variables to predict death. 

Inn a subcohort of patients (n-213) tested for HIV, 49 (23 %) tested HIV positive; in 

thiss subcohort, HIV, age, bleeding and vomiting proved variables that independently 

predictedd death. 

Thee patients displayed the classical signs and symptoms of kala-azar, such as, fever, 

coughh and splenomegaly. The only significant clinical difference established between 

HIVV positive and HIV negative kala-azar patients was diarrhoea. HIV seems a major 

contributingg factor of the high mortality experienced in this cohort. 
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Introduction n 
Thee Leishmaniases are a group of diseases with a variety of clinical manifestations, ranging 

fromm self healing skin lesions to a fatal systematic disease: visceral leishmaniasis (kala-azar). 

Thee Leishmania parasite is transmitted by a sandfly, from animal or human reservoirs.1 

Leishmaniasiss is endemic in Ethiopia; the visceral form occurs with a patchy distribution in 

thee southern and north-western (Tigray) lowlands. In Ethiopia, kala-azar is caused by 

Ldonovanï*Ldonovanï* and the transmission is considered anthroponotic. Over the last years an increase 

off kala-azar from Tigray has been reported, corresponding to a large influx of migrant 

labourers,, working in agricultural projects.3 4 In response Médecins Sans Frontières (MSF) 

openedd a kala-azar treatment centre. The treatment site had to be moved twice, because 

off proximity to the frontline of the border-conflict between Ethiopia and Eritrea. 

HIVV is an issue of increasing public health concern in Ethiopia. The national prevalence is 

approximatelyy 7%.2 In high risk groups, such as migrant workers in Tigray, it might well be 

higher. . 

Inn the Mediterranean basin, kala-azar has emerged as an opportunistic infection in 

conjunctionn with HIV. In those countries the HIV / kala-azar co-infection epidemic has the 

followingg characteristics: it is caused by L infantum; serological tests are negative in a high 

percentage5;; the parasites are often detectable outside the reticuloendothelial system; 

relapsess are frequent (60%) and there is a reduced life-expectancy.6 

Inn sub-Saharan Africa, HIV/kala-azar co-infection has first been reported from Ethiopia: 

722 cases up to 1998.6 Still few details on HIV/ kala-azar co-infection in Africa, where the 

causativee organism is Ldonovani, are documented.7 This study (i) examines the outcome 

off treatment of a cohort of kala-azar patients in Tigray, an area with high HIV infection, 

andd identifies the factors that predict mortality. It further (ii) describes the clinical picture of 

kala-azarr in a subcohort of Leishmania / HIV co-infected patients. 

Methods s 
AA retrospective analysis of the treatment cards of all kala-azar patients, admitted in the 

treatmentt centre from December 1 * 1998 to May 1st 2000, was carried out. Patients with 

feverr for more than 2 weeks and splenomegaly and / or wasting were clinically suspected 

forr leishmaniasis. The diagnosis was confirmed either through (i) Direct Agglutination Test 

[DAT]] with a titre >1:6400, or by (ii) demonstration of parasites in splenic or lymph node 

aspirates.88 Given the difficult field circumstances clinicians treated a group of patients on 

clinicall grounds, without serological or parasitological confirmation of kala-azar. 
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HIVHIV testing was performed during two distinct periods of time in the study. 

(i)) From December 1998 to April 1999; two rapid HIV tests (Capillus and HIV spot) were 

usedd for all consecutive patients. During this period a comparative drug trial was 

implementedd at the treatment site and HIV tests were readily available.9 

(ii)) From October 1999 until May 2000; due to scarcity of the HIV tests, one rapid HIV test 

(HIVV spot or Capillus) was used for patients fitting the clinical WHO AIDS definition.10 

Thee HIV testing was voluntary; pre- and post-test counselling was provided. 

Thee outcome variable of interest was mortality during treatment. Patients who received full 

treatmentt (30 days stibogluconate 20 mg Sb/kg i.m. per day) and who were discharged 

withh clinical improvement were considered (initially) cured.11 Follow up at 6 months, to establish 

relapse,, was not analysed in this retrospective study of predominantly migrant workers. 

PrognosticPrognostic factors. A set of 41 patient variables was collected. At the treatment centre, all 

thee cards were checked and the data entered in JMP statistical software. The patient cards 

weree handled anonymously. 

Analysis.JoAnalysis.Jo identify independent patient characteristics/risk factors that predict mortality, a 

uni-variatee analysis was performed. Variables that were significant, using this uni-variate analysis, 

weree entered in a multiple logistic regression model, using a subcohort comprising those 

patientss (447) of whom the 11 variables, that proved significant in the uni-variate analysis 

(exceptt for HIV), were all available. Furthermore logistic regression was done for the subcohort 

off patients (213) in whom HIV was tested. Statistical analysis was carried out using Excel and 

SPSS.. Pearson %2 test and Fisher's exact test were used to compare proportions in independent 

groupss of categorical data. Exact 95% confidence intervals were calculated for proportions 

off binomial variables and for regression, adjusted odds ratios. 

Results s 
Off 839 patients, admitted to the treatment programme between December 1 * 1998 and 

Mayy 1st 2000, a documented outcome (died, cured, defaulted or transferred) was available. 

488 patients were excluded from the analysis (14 relapses, 6 post-kala-azar dermal leishmaniasis 

cases,, 7 transferrals and 21 defaulters). 

Thee remaining 791 patients were included. In 378 patients (47.8%) the diagnosis was 

obtainedd through a positive aspirate and in 321 patients (40.6%) the diagnosis was established 

withh positive serology (DAT). The remaining 92 patients (11.6%) were treated on clinical 

groundss [negative aspirate and those with borderline DAT and negative aspirate (53); no 

diagnosticc test done (39)]. The main characteristics of the 791 patients are listed in table 1. 
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meann age 
sexx ratio {m / f) 
ClinicalClinical signs / symptoms 

fever r 
splenomegaly y 
hepatomegaly y 
B M KK 16 
walking/walking/ support/ stretcher 

Intercurrentt events 
cough h 
diarrhoea a 
vomiting g 
haemorrhage e 

HIV+ + 

255 (range 
1 1 / 1 1 

675 5 
731 1 
267 7 
116 6 

10-77) ) 

4 1 3 / 1 9 7 / 9 1 1 

468 8 
381 1 
206 6 
161 1 
49 9 

% % 

93 3 
97 7 
41 1 
30 0 

64 4 
52 2 
28 8 
22 2 
23 3 

Noo of patients 

(728) ) 
(731) ) 
(645) ) 
(390) ) 
(701) ) 

(730) ) 
(737) ) 
(733) ) 
(732) ) 
(213) ) 

tablee 1 Characteristics of 791 patients treated for kala-azar in northern Ethiopia 

Femaless were younger than males; 42% of the females (27/64) were under the age of 

15,, compared to 9% of the males (68/722, pO.001). 

2133 patients were tested for HIV, 49 (23%) were HIV positive: 24 patients of 128 tested 

withh 2 rapid HIV tests and 25 patients of 85 tested with 1 rapid HIV test. The median age 

off HIV positive patients was 29 (range 18 to 55 years) and 45 (92%) were male. All the HIV 

positivee patients were 18 years or older, compared to 87% of HIV negative patients. 

Outcome:Outcome: 146 patients died during treatment (CFR 18.5%; 95% CI 15.8% - 21.3%). The 

111 variables that were significantly associated with death are presented in table 2. (pag 90) 
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Characteristic c Numberr Died (%) Cured (%) Test of association 

Agee group 
00 to 4 years 
55 to 14 years 
155 to 45 years 
>> 45 years 

Gender r 
Male e 
Female e 

Mobilityy on admission 
Walking g 

Supportedd by a stick 
Carriedd by stretcher 

Durationn of illness 
beforee admission 

00 to 2 weeks 
33 to 4 weeks 
55 to 8 weeks 
99 to 16 weeks 
177 to 24 weeks 
255 to 48 weeks 

Bodyy mass index 
>25 5 
18.55 to 24.9 
177 to 18.4 
166 to 16.9 
<< 16 

Haemorrage e 
Att least one recorded episode 
Noo recorded episodes 

Diarrhoea a 
Att least one recorded episode 
Noo recorded episodes 

Vomiting g 
Att least one recorded episode 
Noo recorded episodes 

Sitee of oedema 
Ascites s 
Other* * 
Nonee recorded 

Neurologicall complications 
Onee or more complication | 
Noo complications recorded 

Jaundice e 
Jaundice e 
Noo jaundice recorded 

HIVV status 
Positive e 
Negative e 

26 6 
69 9 

659 9 
33 3 

722 2 
64 4 

413 3 
197 7 
91 1 

58 8 
236 6 
180 0 
183 3 

51 1 
16 6 

2 2 
82 2 

108 8 
82 2 

116 6 

161 1 
571 1 

381 1 
356 6 

206 6 
527 7 

25 5 
92 2 

617 7 

12 2 
723 3 

6 6 
730 0 

49 9 
164 4 

nn = 145 
11 3.8 
22 2.9 

1300 19.7 
122 36.4 

nn = 146 
1377 19.0 

99 14.1 
n=129 9 

466 11.1 
433 21.8 
400 44.0 

nn = 124 

99 15.5 
300 12.7 
288 15.6 
377 20.2 
166 31.4 
44 25.0 

nn = 76 
11 50.0 
66 7.3 

199 17.6 
144 17.1 
366 31.0 

n = 1 3 3 3 
611 45.9 
722 12.6 

n=133 3 
966 25.2 
377 10.4 

nn = 132 
599 28.6 
733 13.9 

n=135 5 
133 52.012 
111 12.0 

1111 18.0 
nn = 136 

99 75.0 
1277 17.6 

n == 136 
55 83.3 

1311 17.9 
nn = 24 

133 26.5 
111 6.7 

nn = 642 
25 5 
67 7 

529 9 
21 1 

nn = 640 
585 5 

55 5 

96.2 2 
97.1 1 
80.3 3 
63.6 6 

81.0 0 
85.9 9 

nn = 572 
367 7 
154 4 

51 1 
nn = 580 

49 9 
206 6 
152 2 
126 6 
35 5 
12 2 

nn = 314 
1 1 

76 6 
89 9 
68 8 
80 0 

nn = 599 
100 100 
499 9 

n=604 4 
285 5 
319 9 

nn = 601 
147 7 
454 4 

nn = 599 

88.9 9 
78.2 2 
56.0 0 

84.5 5 
87.3 3 
84.4 4 
68.9 9 
68.6 6 
75.0 0 

50.0 0 
92.7 7 
82.4 4 
82.9 9 
69.0 0 

62.1 1 
87.4 4 

74.8 8 
89.6 6 

71.4 4 
86.1 1 

l l 
48.0 0 

81 1 
506 6 

nn = 599 
3 3 

596 6 
nn = 599 

1 1 
599 9 

nn = 189 
36 6 

153 3 

88.0 0 
82.0 0 

25.0 0 
82.4 4 

16.7 7 
82.1 1 

73.5 5 
93.3 3 

X2== 22.5, df 3, p< 0.0001 

X20.94,, df 1, p = 0.3 

XX22 55.6, df 2, p < 0.0001 

X214.7,dff 5, p<0.01 

X219.3,, df 4, p<0.01 

X254,, df 1, p< 0.0001 

X228.2,, df 1,p< 0.0001 

X221.9,, df 1,p< 0.0001 

XX22 19.4, df 1,p< 0.0001 

X225.8,, df 1,p< 0.0001 

3C216.9,, df 1, p< 0.0001 

X213.5,, df 1, p=0.0002 

Tablee 2 Variables that were significantly associated with death in a uni-variate analysis 
** Other sites of oedema: feet, lower limbs, scrotum, face. . 
tt Coma, convulsions, psychiatric disturbance or mono-neuropathy. 
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Thee variables, analysed with a multiple logistic regression for a subcohort of 447 patients 

(consistingg of those patients for whom all variables that were significant in univariate analysis 

weree available) are presented in table 3. 

Oddss ratio 95% P-value 
confidencee Clntervals 

Age* * 
Gender r 
Mobility y 

walking g 
Stick k 
stretcher r 

Durationn of illness 
Haemorrage e 
Diarrhoea a 
Vomiting g 
Oedema a 
Neurology y 
Jaundice e 
BMI** * 

5,8 8 
1,3 3 

1 1 
1,5 5 
4,4 4 
1,4 4 
3,4 4 
2,9 9 
3,5 5 
1,0 0 

30,2 2 
21,3 3 

1,0 0 

2,11 -16,1 
0 ,4 -4 ,1 1 

0 ,7 -3 ,1 1 
2,00 - 9,7 

1,8-6,3 3 
1 ,4-5 ,8 8 
1,9-6,5 5 
0,4-2,1 1 
3 ,6-252,2 2 
1,7-268,6 6 
0 , 8 - 1 , 4 4 

0,001 1 
0,662 2 

0,01 1 
0,220 0 

,000 0 
0,55 5 

0,000 0 
0,003 3 
0,000 0 

9,48 8 
0,002 2 
0,018 8 
0,625 5 

Tablee 3 Logistic regression of a subcohort of kala-azar patients, for whom all the variables, that proved 
significantt with uni-variate regression, were available (N=447). 
** age in 3 classes: 0-14 year; 15-44 year; > 45 year 
**BMIin4classes:0-16kg/m2;; 16-16.9kg/m2; 17-18.4kg/m2; 18.5kg/m2. 

Sevenn variables: age, arriving on a stretcher, bleeding, diarrhoea, vomiting, neurological 

complicationss and jaundice were identified as independent variables that predict death. 

Wee further analysed the subcohort of patients tested for HIV (213), 

Thiss multiple logistic regression model identified 4 independent variables that predict 

deathh in this subcohort of Leishmania / HIV co-infected patients: (see table 4) 

HIV V 
Age e 
Haemorrhage e 
Vomiting g 

Oddss ratio 

3,6 6 
9,7 7 
2,9 9 
2,7 7 

95% % 
confidencee Intervals 

1,44 - 9,2 
2,11 - 4 3 , 1 
1,11 - 7,6 
1,00 - 7,0 

P-value e 

0,006 6 
0,003 3 
0,028 8 
0,036 6 

Tablee 4. Four variables, of the subcohort of HIV infected patients, that independently predict death in 
thee final multiple logistic regression model. (N= 213). 

InitialInitial model also included gender, mobility on admission, dura tion of illness before admission, body 
massmass index, spleen and liver size on admission, diarrhoea, oedema, neurological complications and 
clinicalclinical signs of HIV. 

91 1 



Chapterr 5 

-- Age: patients older than 45 years were 9 times more likely to die, than those in 

thee age group 15-45 year. 

-- HIV status: patients tested HIV positive were 3.6 times more likely to die compared 

too those who were HIV negative. 

-- Vomiting: patients who vomited (at least once) were 2 times more likely to die, 

thann those who did not vomit. 

-- Haemorrage: patients who had a recorded haemorrhage were almost 3 times 

moree likely to die than those who did not present with haemorrage. 

Theree was no significant difference in mortality between patients for whom kala-azar 

hadd been diagnosed by laboratory tests, and the group of patients treated on clinical grounds 

(X20.96,, df 1, p= 0.32). Analysis of the clinical picture established that kala-azar patients 

withh diarrhoea were 2.4 times more likely to be HIV positive, than patients without diarrhoea 

(X2=9.55 p=0.0002). All other clinical symptoms (fever, weight loss, splenomegaly) did not 

differr between kala-azar patients and kala-azar-HIV co-infected patients. The two individuals 

withh evidence of previous herpes zoster infection (herpes scars) tested positive for HIV 

antibodies,, but this was not significant (Fishers exact p=0.05). 

Discussion n 
Thee mortality rate of the cohort was 18.5% (95% CI 15.8 - 21.3%) which is higher than in 

otherr MSF treatment programmes: 5.7% in North Sudan12 and 11% in South Sudan.13 

Withinn the subcohort of patients, tested for HIV, the mortality was 4 times higher for HIV 

positivee patients than for HIV negative patients (26 versus 6.7% respectively). The only 

clinicall difference for HIV co-infected patients found, was: diarrhoea. 

Thee primary outcome of interest was death during treatment. Spleen aspirates to prove 

curecure at discharge had not been systematically done. Cure was established through clinical 

improvementt (feeling of well being, fever subsided, weight gain). Also follow up, although 

importantt for relapses, was beyond the scope of this retrospective study. 

Thee strength of the study is the analysis of a large cohort: 791 patients. The retrospective 

naturee of the study had its limitations. We simply had to do with the data originally collected 

forr treatment purposes. 

Proximityy to the frontline and the inaccessibility of the centre during the rainy season 

causedd interruptions of the cold chain and supply of tests to confirm kala-azar and HIV. A 

clinicall diagnosis of kala-azar was therefore made by the clinicians in 11.6 % of the cohort. 

Theree was, however, no significant difference in outcome between those kala-azar patients 

treatedd on clinical grounds and the patients confirmed by laboratory procedures. 
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Thee other two MSF kala-azar treatment programmes in Sudan were implemented under 

equallyy limited field conditions.1213 In the Sudanese cohorts, with lower mortality, the HIV 

prevalencee has been incidentally surveyed and was reportedly extremely low (Dr. J. Seaman, 

personall communication). HIV has therefore been considered a possible risk factor for the 

increasedd mortality in the Ethiopian programme. The HIV status had only been assessed in 

aa subcohort of 213 patients. For some patients only one rapid test was done. These tests 

hadd a sensitivity of 100% and a specificity of 99.8% allowing only for a minimal number of 

falsee positive results.14 15 For surveillance purposes one rapid HIV test result suffices. 

Thee study identified 12 variables that are significantly associated with death. Seven of 

thosee proved independent risk factors to predict death: age; unability to walk on admission; 

durationn of illness; bleeding; vomiting; neurological complications; jaundice. In the subcohort 

testedd for HIV, four variables that independently predict death were identified: HIV positivity, 

age,, bleeding and vomiting. HIV positive patients were four times more likely to die, vomiting 

andd bleeding doubled the risk and age increased the risk with a factor 9 per age group. 

Thee patients displayed the classical signs and symptoms of kala-azar, such as, fever, cough 

andd splenomegaly.16 The only significant clinical difference established between HIV positive 

andd HIV negative kala-azar patients was diarrhoea. There was no gender difference in 

outcome.. The high male to female ratio found in this study {11/1) reflects the artificially 

highh numbers of lone male migrant agricultural workers in the Tigray region. More than 

threee quarters of the cohort were between 15-45 years of age. 

Itt is tempting to attribute the excess mortality in the cohort to HIV. Within the HIV tested 

subcohort,, this was the case. It is impossible to generalize this conclusion to the entire 

cohort.. There were no strict criteria formulated which patients were HIV tested. Both clinical 

impressionn and availability of the HIV tests were discriminating factors. 

Surprisingly,, the mortality in the subcohort of patients tested for HIV, was lower (24 / 

213;; 11.5%) than the mortality of the remaining patients of the original cohort (122 /578; 

21.1%).. It suggests that among those not tested for HIV, the virus is also highly prevalent. 

Selectionn bias in testing, could play a role. 

Currentlyy there is no treatment for AIDS available in the African context. An active preventive 

approachh is needed to reduce the incidence of HIV and kala-azar. Community education on 

preventionn of both HIV and kala-azar, intensive treatment of sexually transmitted diseases to 

reducee HIV transmission, vector control and use of impregnated bed nets to reduce kala-azar 

transmission,, active kala-azar case-finding with rigorous follow up and treatment of relapses, 

activee testing for HIV, and finally research into new treatment protocols all have a role to play. 

Antii retro-viral HIV treatment might be an option to further explore. 
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