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ItIt is late afternoon and the two brothers are being registered at the 
kala-azarkala-azar clinic in Duar, southern Sudan. They are febrile and severely 
marasmicmarasmic -just skin and bones, with the huge spleen and dull eyes so 
commoncommon in kala-azar patients. 

TheyThey are unable to say who their subchiefis and in frustration the staff 
asksasks for their mother. Finally a man tells them the boys were found 
thatthat morning on a path leading to the clinic, sitting beside a mosquito 
netnet that covered their dead mother. Her other children and husband 
hadhad died already that year, so in desperation she had set out to the 
newnew clinic in Duar, to see if there was help... 

Source:: MSF-team 

Duar,, southern Sudan, 1996 
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Introductio n n 
11 The global burden of infectious diseases 

Thirtyy years ago the USA Surgeon General, William Stewart, announced that "the time 

hadd come to dose the book of infectious diseases". Backed up by stunning results in the 

fightt against smallpox and polio and the ever expanding medical arsenal, the entire 

eradicationn of microbes seemed the goal. Bacterial infections were treatable with antibiotics; 

parasiticc diseases seemed containable with chemotherapy and vector control; and small 

pox,, the viral plague, was eradicated by vaccination. It was the time when infectious diseases 

seemedd under control. 

Thee succesful control of infectious diseases in the last century, has been the main cause of 

thee sharp reduction in mortality in the industrialised countries. Primarly (19th century) this 

hass been the result of improved living standards (nutrition, housing, sanitation) and 

secondarilyy (20th century) it has been related to medical innovations.1 The increased life 

expectancy,, followed by a reduced fertility, has caused an aging of the society in industrialised 

countriess (demographic transition). It further resulted in a concomitant change of the 

epidemiologicall profile of the population: from infectious to degenerative and chronic 

diseasess (epidemiological transition). 

Yet,, today, the global fight against infectious diseases is far from won.2 Confidence in the 

apparentt victory of mankind over infectious diseases has led to complacency. A complacency 

thatt microbes were swift to exploit. Infectious diseases are still one of the worlds leading 

causess of death. Worldwide, 25% of all deaths is attributable to infectious diseases. Infectious 

diseasess account for over 13 million deaths a year, are the world's biggest killer of children 

underr five years of age (63%) and are the prime cause of premature death in young adults 

upp to 44 years of age (48%).3 

Moreover,, this disease burden is not equally distributed over the globe; infectious diseases 

disproportionatelyy affect the inhabitants of developing countries. 98% of deaths from 

infectiouss diseases occur in developing countries, where they account for 40% of all deaths.4 

Thiss will come as no surpise, given the basic living conditions (lack of housing, safe water 

andd sanitation) in the developing world. One third of the world's population has to live of 

ann income of less than one dollar a day, one in three children is malnourished and one third 

off the population lacks access to essential drugs.5 

Deathss due to infectious diseases are only part of the story. Infectious diseases are also 

amongg the biggest disabling conditions. At any one time, hundreds of millions of people 

aree disabled by infectious diseases.3 The economic impact (money spent, income lost) is a 

majorr cause of underdevelopment. 

Inn both industrialised and developing countries infectious diseases are on the increase. 

Multidrug-resistantt tuberculosis has occurred in epidemics in the industrialised world, for 
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examplee in prisons in the former Soviet Union6 and in the USA.7 In developing countries 

thee re-emergence of diseases, thought under control or even at the verge of eradication 

(sleepingg sickness8, malaria9, tuberculosis10, leishmaniasis11) is a reality. 

Howw could the global trend of victory on infectious diseases so drastically be reversed, at 

aa time we know more about the make-up of pathogens than ever, a time when genome 

sequencingg has become commonplace? 

Mostt of the deaths and disability due to infectious diseases remain preventable. Low cost 

interventionss exist, but are not being used. Lack of funds and failure to take into account 

thee health impact of other sectors within the society are important contributing factors. Key 

determinantss of health, indeed, often lie outside the direct control of the health sector. 

Theyy are rooted in issues such as: housing, water and sanitation, education, climate, 

environment,, trade, tourism and transport. 

Withoutt strong political commitment at the highest level to direct services to the entire 

population,, success in reaching the goal "health for all" will not be obtained. Successes do 

exist:: e.g.Vietnam and the control of malaria12; Guinea and the control of Tuberculosis13; 

Thailandd and Uganda and the reduction of the prevalence of HIV.14 This underpins the 

needd for more than mere medical support, notably political commitment, to solve the burden 

off infectious diseases. 

Thee global burden of infectious diseases is increasing in absolute numbers. The following 

factorss contribute to this increase: 

-- The absolute number of poor persons has increased and disparities in their share of the 

world'ss resources are becoming greater. The richest fifth of the world's population enjoys 

aa share of global income that is 74 times that of the poorest fifth.5 

-- Diseases thought unrelated to infections prove to be the result of infection. 

Helicobacterr pylori and peptic ulcer being the archetypal example15; but more is to come: 

e.g.,, the link between infection and atherosclerosis is debated.16 

-- New pathogens emerge (Lyme disease, legionella, rota virus, hanta virus, hepatitis C), 

mutatee (cholera) or shift from animals to humans (HIV). 

-- Change of immunity (e.g. as caused by HIV) gives rise to an entire new spectrum of 

opportunisticc infections, in previously healthy individuals. 

-- Microbes can adapt themselves to their new environment. Viruses, such as influenza, but 

alsoo parasites, such as Trypanosoma and Leishmania, are known to escape the immunity 

off the host.17 They simply alter their jacket by changing the outer proteins. 

-- Resistance of microbes for several drugs is rapidly developing, both in industrialised and 

developingg countries.18 The list of diseases includes, amongst others: tuberculosis7, 

malaria19,, gonorrhoea20, sleeping sickness21 and visceral leishmaniasis.22 The factors 

involvedd include issues such as: inappropriate self treatment, irrational prescriptions, 
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Introduction n 

presumptivee treatment and the market of counterfeit drugs. 

-- The increase of the world population (doubling in 40 years) decreases the carrying capacity 

off the globe and hence the vulnerability of its population. 

Aroundd 50 million people were displaced at the turn of the century, 75% are women 

andd children.23 Displaced persons are more vulnerable to infections (malnutrition, 

crowding,, lack of immunity); furthermore, displacement enhances spread of microbes. 

Urbanisationn is expanding rapidly, an estimated 2.6 billion people live in urban 

environmentss with wide spread poverty, lack of safe water and poor sanitation. Epidemic 

outbreakss are a constant threat. The poor have little means to protect themselves and 

sometimess even carry the waste burden of the industrialised countries. 

-- Environmental degradation plays an important role. Human induced global climate 

changee can result in the spread of parasites and viruses to new areas.24 Flooding and/or 

droughtss occur more frequently in relation to the "el Nino" effect, which has profound 

consequencess for health.25 26 Climate change affects animal habitats and brings animal 

speciess into closer contact with human settlements and non immune populations. 

Inn the wake of natural disasters (floods, drought), the incidence of communicable diseases 

increases;; notably water related infections such as malaria, dengue, meningitis, and cholera. 

Throughh agriculture, mining, and deforestation such as occur in the Amazon, Asia and 

Africa,, people penetrate into formerly unpopulated areas and come closer to new animal 

reservoirs.. Also waterworks and artificial dams increase the burden of other diseases, 

forr example schistosomiasis, but also malaria, rift valley fever and dengue. Any change 

inn land and water use potentially has an impact on the incidence and pattern of diseases. 

Worldwidee the reserve of fresh water is diminishing or is being polluted. The man<aused 

salinationn of the Aral sea bassin and the toxic arsenic levels in Bangladesh from boreholes 

aree dramatic examples.27 28 Desertification and erosion threaten the ability to sustain 

populationss of entire regions. 

-- Increase of air transport causes spread of microbes. The number of airline passengers has 

soaredd from 2 million in 1950 to 1.4 billion today.23 The import of exotic pathogens, 

suchh as malaria and dengue, to industrialised countries will further increase. 

-- Collaps of health systems. First, the existing system often does not keep pace with the 
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increasee of the population. Second, a breakdown of health facilities causes a lack of 

publicc health activities which includes disease control. Not only treatment of patients but 

alsoo basic public services such as vaccinations, vector control, health education and 

screeningg falter or come to a complete standstill. The fall apart of the Soviet Union has 

caused,, for example, a major breakdown of the health services with an explosive increase 

off communicable diseases such as diphtheria29, syphilis30 and HIV.31 

WhatWhat is needed ? 

Thee causes of most infectious diseases are known and most infectious diseases are avoidable 

att affordable costs. Control, however, can not depend on the health sector alone. A 

concertedd effort of an entire society, if applicable around the globe, is necessary. Affordable 

andd sustainable priority strategies to control the most devastating infectious diseases are 

needed.. Amongst others, a successful fight against infectious diseases requires a rapid reliable 

diagnosiss and fast implementation of control measures. 

Researchh in control of infectious diseases is partly "high tech" (such as genome sequencing, 

developmentt of vaccines); but partly also (for some people unexpectedly) "low tech", such 

ass the introduction of affordable drugs and the development of simple diagnostic tests. 

Thee latter are research issues that Médecins sans Frontières (MSF) can support and is willing 

too implement in co-operation with external institutions. 

22 MSF and the control of infectious diseases 
MSFF is a medical humanitarian organization. Emergencies remain the core of MSF's 

interventions,, whether caused by man (war), nature (earthquake, flood ) or a combination 

off the two (a meningitis epidemic in a conflict area suffering from drought). The type of 

supportt provided to a population is based on two pillars: 

(i)(i) medical humanitarian 

Inn an acute crisis (e.g., a displaced population or refugees), inevitably, humanitarian issues 

determinee the immediate health outcome of a population. Under such circumstances the 

focuss of the support lies primarily on the humanitarian needs, such as: the provision of 

shelter,, water and food. 

PublicPublic health medical interventions, such as a measles vaccination campaign and providing 

basicbasic medical care for all, come second. The focus remains on the most common, which 

aree infectious, diseases. More complex individual medical treatment is restricted, but if 

providedd it is often in case of epidemics with a high mortality (meningitis, cholera, sleeping 

sicknesss and visceral leishmaniasis). 
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(ii)(ii) advocacy 

Witnessingg the fate of a population in danger is, next to medical action, considered an 

integrall part of the work of MSF. The organisation will speak out if needed: advocacy. Key 

playerss and the general public are informed. Proximity to victims, the marginalised, 

discriminatedd population is key; the organisation values highly the direct contact of the 

doctorr or nurse with the patient. 

Operatingg primarily in emergencies, infectious diseases form, willingly or not, the heart of 

MSF'ss interventions. Infectious diseases resurge during emergencies through various 

mechanisms:: displacement (change in habitat and lack of immunity), disruption of health 

services,, lack of disease control mechanisms, lack of access to health services, increase of 

malnutritionn and so on. 

Infectiouss diseases are preventable and relatively easily treated. But, the fight against 

infectiouss diseases touches upon fundamental issues such as poverty and discrimination. 

Thee underlying causes of epidemics are often political: displacement, famine, deterioration 

off health services, interruption of control measures, lack of education. These are issues for 

whichh advocacy can be instrumental and MSF has a clear role to play. 

MSFF cannot solve the burden of infectious diseases worldwide. MSF chooses to support 

thee populations most in need, the ones who are marginalized and often forgotten by 

otherr aid organizations. The prime focus of MSF's activities lies in neglected poverty ridden 

regions,, or in war torn areas, such as the Horn of Africa. Prompted by a high mortality, 

medicall expertise is provided on short notice, in areas where other organizations fail to act. 

Thee increase of diseases such as visceral leishmaniasis and trypanosomiasis by the effects of 

warr has been documented.32 33 8 Given the high mortality (if untreated), the complex differential 

diagnosticc pathway and toxicity of the treatment, there is the need for a professional medical 

organizationn to be in charge of treatment in case of such epidemics. MSF is equipped (logistics, 

privatee funds) and prepared (committed personnel) to work under these circumstances. 

MSFF takes the challenge to translate a medical complex treatment programme back to a 

basic,, but scientifically sound, level. The results of a project are evaluated and the project 

adaptedd to the changing circumstances. Efficacy of the support and sustainability of activities 

aree taken into consideration. 

Forr visceral leishmaniasis this means: can the diagnostic pathway and treatment schedules, 

commonlyy used in hospitals, be adapted to the field circumstances: simplified for "under 

thee tree" treatment?34 Can we work towards affordable treatment of visceral leishmaniasis 

inn the long run? In case of a meningitis epidemic: is it useful to implement a costly vaccination 

campaign,, or should treatment have the emphasis in the African field context, where 

surveillancee often is rudimentary?35 

Thiss thesis tries to contribute to improved patient care under field circumstances. 
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33 Outline of the thesis 

Chapte rr  I Medica l aid in th e fiel d 

Describes,, in two articles, the mode of operations of Médecins sans Frontières.36 37 

Inn a third article the dire situation concerning the lack of drugs to treat visceral leishmaniasis 

andd trypanosomiasis is presented.38 

Chapte rr  2 The diagnosi s and treatmen t of viscera l leishmaniasi s unde r fiel d condition s 

Médecinss sans Frontières has treated over 45,000 patients with visceral leishmaniasis in 

Sudann and Ethiopia. The chapter describes the essentials of the diagnosis and treatment of 

viscerall leishmaniasis and is based on the manual used in the field.34 

Chapte rr  3 Evaluatio n of a rK39 dipstic k tes t fo r th e diagnosi s of viscera l leishmaniasi s 

inn th e fiel d 

Thee evaluation of a dipstick rK39 test for the diagnosis of visceral leishmaniasis in the field is 

presented.39 9 

Chapte rr  4 Randomise d prospectiv e trial s in th e field , to evaluat e th e efficac y and 

toxicit yy  of generi c sodiu m stibogluconat e (SSG) for the treatmen t of viscera l 

leishmaniasi s s 

Médecinss Sans Frontières not only treated patients with visceral leishmaniasis, it also fought 

forr availability of affordable (generic) drugs to make future treatment available. The results 

off two prospective randomised trials in the field, evaluating the efficacy and toxicity of a 

cheapp generic version of Sodium stibogluconate versus the expensive branded sodium 

stibogluconatee (Pentostam®), are presented.40 41 

Chapte rr  5 A retrospectiv e analysi s of a cohor t patient s treate d for viscera l leishmaniasis , 

inn an area wit h a hig h prevalenc e of HIV in Ethiopi a 

Thee study looks back at the results of treatment and identifies risk factors for mortality of a 

cohortt patients treated for visceral leishmaniasis, in an area with high HIV prevalence, in 

Ethiopia.. The outcome serves as a reference for future treatment.42 

Chapte rr  6 Evaluatio n of th e cost-effectivenes s of a meningiti s suppor t programm e 

Inn the case of a meningitis epidemic in Nigeria an added value has been obtained by critically 

evaluatingg the intervention: has it been worthwhile to vaccinate or should we have put 

moree emphasis on treatment of patients? The analysis is presented.43 
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Chapte rr  7 Discussio n 

Controll of visceral leishmaniasis in the field focuses, out of necessity, on diagnosis and 

treatment;; there is no vaccin available and control of the vector and reservoir is not feasible. 

Thee recent increase of HIV prevalence will have a major influence on the treatment 

programmess for visceral leishmaniasis. The discussion focusses on these three aspects of 

leishmaniasiss control: (i) diagnosis, (ii) treament and (iii) the Leishmania / HIV kala-azar co-

infection.. Suggestions for further research are made. 
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Médecin ss sans Frontières : emergenc y aid plus 
Thee war of secession in Biafra 25 years ago indirectly led to the decision by a number of 

Frenchh doctors to establish a new medical humanitarian organization, side by side with the 

Internationall Committee of the Red Cross (ICRC). The Red Cross was refused permission by 

thee Nigerian government to carry out a relief campaign for Biafran civilian victims and, 

consequently,, remained inactive. The French doctors felt that aid for the victims was needed 

andd possible, even if it had to be given without the government's permission: Médecins 

sanss Frontières was born (1971). 

Keyy values 
Thee organization's basic philosophy centres around a set of key values. Medical humanitarian 

aidaid is provided to populations in need, often victims of war or natural disasters. An impartial, 

indiscriminatee approach, on both sides of the front line if necessary (as in Biafra), has been 

thee organization's hallmark from the very beginning. The needs of the stricken population 

takee precedence over national sovereignty; aid is provided to victims regardless of government 

permission.. For instance, the population of southern Sudan has been supported for years 

withoutt the permission of the Sudanese government in Khartoum. Neutrality is a different 

principlee altogether; Médecins sans Frontières deliberately chooses to observe neutrality in a 

conflictt and will not actively involve itself in peace negotiations. The organization clearly gives 

priorityy to the victims. Volunteer work is another key value. Volunteers make up the heart of 

thee organization. They include not only people currently engaged in field work, but also a 

vastt body of men and women who, after returning from the field, continue to support the 

organizationn in society at large. 

Thosee taking an active interest in the doings of Médecins sans Frontières can become 

memberss of the association subject to acceptance. The board of the association is elected by 

thee members. The board, in turn, is the employer of the office staff. This set-up prevents any 

conflictt of interests. The term 'volunteer' does not imply an unprofessional approach. Volunteers 

sentt on missions usually have proved skills and specific expertise. Their inspiration to work for 

MSFF springs from a strong sense of idealism. The continuous inflow of volunteers helps the 

organizationn maintain its vigour and stay firmly rooted in society. While those employed with 

thee organization for a long-term period are given contracts, their salaries are low in comparison 

withh equivalent positions in the commercial sector. This is to safeguard the "volunteer attitude" 

amongg the "professional staff" and to prevent monetary considerations from becoming the 

solee motive for people to join the organization. Thanks to 2.5 million donors, the organization 

iss independent from governments and can choose to intervene whenever it sees fit to do so. 

Thee organization sets the greatest store on maintaining its independence, which is why the 

supportt given by private donors, in addition to that provided by institutional donors, is essential. 
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Sisterr associations under one umbrella 
Thee concept of Médecins sans Frontières caught on, and sister associations were established 

inn Belgium and Switzerland (1980), the Netherlands (1985), and Luxembourg and Spain 

(1986).. The various sections are autonomous, but collaborate intensively. While the name 

'Médecinss sans Frontières is used as the movement's international label, the names of the 

variouss sections are translated into the respective national languages, e.g. in the Netherlands: 

'Artsenn zonder Grenzen', etc.. Médecins sans Frontières-lnternational in Brussels is the 

sections'' joint secretariat. Today, the Médecins sans Frontières network extends from New 

Yorkk to Tokyo through 13 delegate offices. These delegate offices have been set up 

specificallyy for the purpose of recruiting volunteers and raising funds. They also serve to 

disseminatee MSF's humanitarian philosophy worldwide. 

Emergencyy aid in case of disasters 
Fromm the very beginning, Médecins sans Frontières has concentrated on the provision of 

emergencyy aid. Promptness of action, large volume and a short planning horizon are 

characteristicc features of MSF interventions. Effective logistic capability, know-how about 

publicc health care in an emergency situation and the flexible deployment of motivated staff 

aree the organization's mainstay. In combination they provide the expertise needed for the 

provisionn of efficient emergency aid. Promptness of action is made possible by the worldwide e 

networkk of Médecins sans Frontières projects. The field personnel are alert and able to 

carryy out exploratory missions in their region. The exploratory team determines the primary 

needss in the areas of health care, food supplies and sanitation and gathers information 

aboutt the political and humanitarian context. Telex and satellite telephone or fax can be 

usedd to communicate with head office. Head office guarantees that action will be taken 

withinn 48 hours. People on stand-by for rapid deployment and balanced rapid intervention 

stockss are the keys to prompt action. Many years of experience has led to standardization 

off supplies in ready made sets for optimum efficacy. As a result, MSF staff are often the first 

too arrive on the spot - ready for action. Regularly serving as a source of information for the 

media,, Médecins sans Frontières is often in the spotlight. The aid given to refugees in 

Kurdistan,, Rwanda and Bosnia illustrates this. 

Thee relief effort provided during an acute refugee crisis has its own dynamics. The emphasis 

liess not only on medical aid but also on public health care aspects such as vaccination 

againstt measles, supplying clean drinking water, adequate sanitation, food, tents and 

blankets.. There is intensive collaboration with other non-governmental organizations such 

ass the International Committee of the Red Cross (ICRC), Oxfam, Concern, Care and different 

agenciess of the United Nations, such as the World Food Programme, the High Commissioner 

forr Refugees (UNHCR) and the UN-Children's Fund (UNICEF). 
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Supportt in chronic emergencies 
Mostt people associate Médecins sans Frontières primarily with this kind of emergency aid. 

However,, Médecins sans Frontières does not limit its aid to such acute mega-disasters, as its 

generall purpose is to assist a population during a crisis situation. In doing so, the organization 

mainlyy serves those people who are ignored by the rest of the world, most of all by their own 

government.. Many countries are suffering from chronic instability, getting caught in a 

downwardd spiral of civil wars and deteriorating economic strength. It remains important, 

therefore,, to provide direct aid to the population, if need be without the collaboration of 

governmentt institutions. Aid for victims of forgotten wars, such as in Afghanistan, Sudan and 

Liberiaa are examples of this. Médecins sans Frontières also carries out projects of greater 

diversity,, such as aid for the rehabilitation of health care in Cambodia, medical aid for the 

Indianss in Peru and Brazil, aid for street children in Brazil and for vagrants in Belgium. 

Thee decision to mount an emergency aid operation is usually made quickly in case of 

mega-disasters,, where the projects are directly life-saving. The organization owes it to the 

victims,, and to the public supporting its efforts, to take action. Interventions aimed at 

supportingg health care in a chronically bad situation often require a broader discussion. The 

finall choice is made in close consultation with the staff in the country concerned. They 

knoww the region and maintain contacts with the local authorities or non-governmental 

organizations.. Priorities should be set and it is impossible to accept every project that is 

proposed.. Our manpower and financial resources impose certain restrictions in this respect. 

Otherr organizations, moreover, may have specific expertise in store that makes them more 

fitt to undertake a certain project. 

Thee short-term planning of the emergency aid programmes has often been criticized. It is 

pertinentlyy untrue, however, that long-term needs are given short shrift. Médecins sans 

Frontièress considers it a part of its task to provide for the transfer and continuity of its 

programmes.. Sometimes, while the acute emergency phase is over, the situation is still too 

unstablee for other organizations to start development projects. In such a situation Médecins 

sanss Frontières would be forced to continue its activities. The organizations Aedes and 

HealthNet-lnternationall have been set up to fill this gap: the provision of aid to population 

groupss that find themselves in the grey zone between an emergency situation and a phase 

off development. Their activities are characterized by a longer planning horizon and greater 

emphasiss on the support of local initiatives. 

Inn word as well as in deed 
Médecinss sans Frontières regards it as its responsibility to stand up for population groups 

inn word as well as in deed. Its presence in crisis situations often gives the organization 

accesss to detailed information. Helping a population group by making their plight known 

23 3 



Chapterr 1 

too the international community is an integral part of its mission. Such an activity must always 

goo hand in hand with a medical intervention programme. Medical aid continues to be the 

basiss of our actions. If it will help the target group, the organization will actively engage in 

ann advocacy effort on its behalf. Médecins sans Frontières will always denounce gross 

violationss of human rights such as genocide (Rwanda), forced repatriation of refugees 

(Burmesee refugees in Bangladesh) and war crimes (Bosnia). Helping victims, in word as 

welll as in deed, does not prejudice the principle of neutrality in any way. All we are concerned 

aboutt is the victims themselves. 

Thee six head offices of the various Médecins sans Frontières sections have been established 

too provide direct support for the projects; the total number of office staff comes to about 

500.. Project management, staff recruitment and selection, finances, purchasing and 

fundraisingg are the offices' main activities. Everyone agrees that the office should stay as 

smalll as possible, the organization's main focus being the field. The office serves as a 

storehousee of institutional knowledge and experience, it ensures quality support and the 

bestt possible implementation of the projects. Projects are supported by head office through 

thee provision of medical and logistic expertise. Supporting public health care in an emergency 

situationn is a core activity. Attention is also paid to such aspects as setting up outpatient 

clinicss and field hospitals and a variety of other subjects such as malnutrition, mental health 

andd sexually transmitted diseases including AIDS. 

Inn Paris, Médecins sans Frontières-France has established an institute for applied training 

andd epidemiological research in emergency situations, called Epicentre. Practical orientation 

iss the key word. There is close collaboration with the World Health Organization and the 

Centerss for Disease Control (CDC) in Atlanta USA. The total budget of Médecins sans 

Frontièress in 1994 amounted to 306 million dollar, half of which consisted of donations by 

2.55 million private persons. The other half consisted of donations made by institutional 

donors,, such as the European Union and several governments. 

Volunteers,, the heart of the organization 
Partlyy as a result of the brief mission terms (averaging 6 months), human resource policy 

iss fairly complicated. In 1994, the six sister organizations sent a total of 2,800 people on 

missionss to projects in 64 countries. The expatriates collaborated with more than 20,000 

locall staff members. The proportion of male and female expatriates was about 50/50. The 

averagee age was 34. Some 40% of the expatriates are medically trained, the other 60% 

havee a logistic, technical, administrative or coordinating position. 

Trainingg is an important priority in the organization. The aim is for every candidate 

expatriatee to follow an introductory course. This objective is not always met on a practical 

levell due to time pressure. The basic principles are explained in the medical as well as the 

24 4 



Medicall aid in the field 

technical,, communicative, strategic and humanitarian fields. Stress management, security 

andd teambuilding are also important subjects. Specific medical technical training for more 

experiencedd staff is tailored to emergency situations, including training courses on how to 

treatt malnutrition and how to set up a vaccination campaign. Management courses are 

alsoo given to co-ordinators; an average project involves directing some 10 expatriates and 

manyy more local staff. Specific training courses are devoted to the setting up of training 

programmess and the implementation of water and sanitation programmes, and so on. 

Thee national staff also take training courses in their own country and candidates regularly 

visitt Europe to attend a training. 

Theree is a great deal of interest to work for the organization. This is borne out by the high 

turnoutt at information evenings. However, not everyone is fit to be sent on a mission 

straightt away. Medical doctors must have practical experience and knowledge of tropical 

diseases.. Command of several foreign languages is also important. As noted above, about 

halff of those sent on a mission have a non-medical background. People with a technical, 

logisticc and financial background are indispensable for the running of projects. The most 

importantt attribute an expatriate must possess is the ability to function well in a team under 

stressfull conditions. Expatriates work very long hours. Everyone shares a house, which, 

certainlyy in emergency projects, offers no luxury. 

Securityy problems often give rise to tensions and frustrations; there is no place for 

adventurers.. Security is given constant attention. Many projects are implemented in conflict 

areas.. That is where the needs of the civilian victims are often the most acute and where 

feww other organizations are prepared to work under the given conditions. However, if 

theree is any prospect of success there will always be motivated staff who are willing to take 

riskss in order to help the target group. Every staff member can decide for himself at any 

timee whether to continue his work under the given circumstances or to leave the project in 

vieww of the increasing level of risk. If considered necessary, teams can be withdrawn by the 

organization,, either temporarily or permanently. Working conditions are very exacting and 

stafff members will experience psychologically disturbing events. A possibility for mental 

after-caree has been created for anyone needing this after his or her return. 

Yourr help is always appreciated 
Thee work of MSF encompasses far more than presented by the media. After 25 years of 

aidd work, the organization has established a permanent place in society. After the Red 

Cross,, it is the largest private medical humanitarian aid organization. The organization is 

supportedd by millions of people and, in serving as their collective conscience, has a grave 

responsibility.. The staff's will-power and drive ensure that, if necessary, the organization 

willl strengthen its position in the years ahead. 

Thiss article is a translation of the original publication: Artsen zonder Grenzen: noodhulp en nog meer. 
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Médecin ss sans Frontières : aid in deed and wor d 
Médecinss sans Frontières (MSF) has been confronted over the years with gross violations 

off human rights such as, genocide (Rwanda), concentration camps (Bosnia) and forced 

repatriationn (Burmese refugees in Bangladesh). It proved to be impossible to support these 

populationss without paying attention to their political and humanitarian plight. Despite 

MSF'ss neutrality the organization speaks up on behalf of the victims if confronted with such 

humann right violations. In the interest of the victims MSF offers more than mere medical 

aid;; if needed the human right violations are exposed. 

Neutrality y 
MSFF was born out of discontent with the Red Cross's narrow interpretation of the concept 

neutrality.. The Red Cross will only intervene after consent of all warring parties. Sticking to 

thiss concept by all means, aid workers continue to support victims of unacceptable violations. 

Onee gets the vision of honest, conscientious, aid workers closing their eyes for cruelties 

againstt a population; by ignoring they "somehow become collaborators" of those practices. 

Thee neutral aid workers remain silent, arguing that speaking up on the issue would mean 

thee end of the support. Aid and silence, however, are not indissoluble. MSF learnt that 

advocacyy for the fate of a population can be a constructive part of the support provided. 

Furthermore,, there are situations where one, even if one keeps silent, does not gain access 

too the victims. An example is Afghanistan during the Russian invasion, or the Kurds in south-

easternn Turkey. MSF does intervene without prior consent of all parties of a conflict. 

Byy integrating advocacy into the mission MSF is confronted with many dilemma's. Does 

onee set the authorities against oneself by speaking up? Is the continuity of the project 

endangered,, if one speaks up? Are there repercussions for the security of the aid workers? At 

whichh moment should one speak up? Does one speak up on issues that might be sensitive for 

thee Dutch public, such as the functioning of Dutch batallion in Srebrenica, Bosnia; or for the 

Frenchh public, such as has been the case at the time of nuclear testing in Mururoa, French 

Polynesia?? Who decides which are the interests of the target group; does the population itself 

havee a say? These are some of the dilemmas aid workers are confronted with. 

Generallyy speaking, MSF will only go public for the fate of a population if gross human 

rightt violations are at stake. Violations which threaten the population in their very survival. 

Advocacyy never stands on its own, it goes always hand in hand with medical support. 

Advocacyy is only possible, effective and credible if medical aid is provided. By medical support 

thee organization gains not only access and information, but also respect and often co-

operationn of different authorities. The medical aid remains the first priority. This puts MSF 

apartt from other humaniatarian organizations, such as Amnesty International. 
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Advocacy y 
Theree are various ways to advocate on behalf of a population in danger. The most simple 

formm of advocacy is the individual aid worker who informs his collegues on the abuses he 

hass seen. The next step is "silent diplomacy": MSF informs other organizations or an embassy 

inn the country on incidents the team has witnessed. This can bring the issue to a higher 

(international)) level. From there, MSF can actively approach the press, with the same aim 

butt using more publicity. In the last resort MSF will denounce a government publicly. The 

MSFF team will not easily make use of this method. Denouncing always has repercussions 

forr the assistance, or even for the safety of all the aid workers in a country. 

Thee choice to start a medical project for an oppressed population can already contribute to 

advocatee for their fate. One could think of a malaria project for the Yanomami indians in the 

Amazon,, or an AIDS project in Burma, where AIDS is a non-issue for the government. MSF 

doess not pretend to solve the epidemic, but sees that the issue is acknowledged and gets a 

placee on the agenda. We would like to illustrate the dilemmas in three different countries. 

Bangladeshh 1991 
Inn 1991-1992, 260,000 Rohingyas fled their homeland Burma to find refuge over the 

borderr in Bangladesh. The Rohingyas are predominantly Muslims and they had been violently 

oppressedd by the Burmese government, a country mainly inhabitated by Buddhists. 

Theirr basic human rights were violated on a daily basis; the list entailed issues such as: 

forcedd labour, custody without trial and sexual violations. The government of Bangladesh 

requestedd MSF to offer medical support for the refugees in the camps. The activities were 

co-ordinatedd by UNHCR. Right from the start it was clear that the government of Bangladesh 

consideredd the support as temporarily. The government would have liked to repatriate the 

refugeess as soon as possible. Towards the end of 1992, thousands of refugees were 

repatriated.. This repatriation was accompanied by intimidation and physical harassments. 

Furthermore,, the situation in Burma had not changed for the better and the refugees still 

fearedd for their lifes in their home country. The international agreements on the conditions 

forr repatriation were not upheld. Refugees should be informed on the situation in their 

countryy of origin, the situation should have changed for the better; the reason for fleeing 

theirr homeland should have been solved. Repatriation should be on a voluntarily basis, 

withoutt force. It should be the refugees own choice to return, without any coercion. The 

repatriationn should be safe and executed with dignity. 

Underr pressure of the government of Bangladesh, the UNHCR continued the repatriation 

process.. The refugees were interviewed in the camps. At a later stage it became evident 

thatt the people by being interviewed, unwittingly, were registered for repatriation. The 

tensionn in the camps rose; the Rohingyas were scared to return to Burma. UNHCR in contrast 
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statedd that the situation in Burma had improved and were conducive to return. MSF 

conductedd a survey among the refugees and indeed most were not willing to return under 

thee prevailing conditions in their homeland.1 Through the report pressure was exerted on 

thee government of Bangladesh and international organizations. MSF argued that the 

Rohingyaa refugees can only return to Burma if the situation improves. Forced repatriation 

willl be denounced. 

Thee Rwandan refugee camps in the Great Lakes area, 1994 
Onee and a half year after the genocide, in which 500.000 Tutsi's were killed by Hutu 

extremists,, still no justice has been done to the victims and their families. The perpetrators are 

stilll freely living in the refugee camps in Zaire and Tanzania. The return of the refugees to their 

homeland,, however, is a prerequisite for the stability in the region. The return could be facilitated 

iff the suspects of the genocide are arrested and brought to trial. The judicial system in Rwanda 

howeverr is not functioning. There is even no physical space in the prisons for all the suspected 

perpetrators.. Within the camps, the extremist leaders manipulate their own population. 

Forr MSF the situation is a big dilemma. By offering aid to the camp population, one 

supportss the resurrection of the former Rwandan army, which prepares a new attack on 

Rwanda.. The camp authorities take a large share of the aid and the people most in need 

(elderly,, children) are poorly supported. The total impact of the aid is negative: the power 

game,, which forms the basis of the genocide, is consolidated. 

Thee issue is brought to the attention of the international community by two MSF reports.23 

Thee reports call for: protection of the refugees; arrest of the perpetrators of the genocide, 

whoo should be put on trial; employment of human right monitors; deployment of an 

internationall police force; stopping all delivery of arms to any party in the region. During 

thee months after the reports nothing changed. Finally, MSF decided, after health statistics 

indicatedd that the emergency phase was over, to stop all activities in the camps. An extreme 

decision,, but continuation had too many negative consequences. 

Ethnicc cleansing in Bosnia 
Afterr the fall of the "autonomous republic Krajina" in Kroatia, hundreds of thousands of 

Serbss fled the area and entered the Bosnian Serb area around Banja Luka. The Serb authorities 

off Banja Luka expelled on their turn thousands of Muslims and Kroats to Kroatia. MSF was 

askedd to offer medical support for this exodus: installing a transition camp in Banja Luka 

andd supporting the Muslim and Kroat refugees on their journey. The dilemma is obvious. 

Onn the one hand MSF would like to support the refugees, we will not be able to stop the 

deportation;; on the other hand one does not wish to collaborate with such a violation of 

humann rights, one becomes an accomplice. The organization decided to provide materials 

28 8 



Medicall aid in the field 

forr the support of victims but not to get actively involved in the delivery of medical care 

ourselves.. It seems a half-hearted solution. It is, but given the situation the most feasible 

compromise.. MSF thought it important to expose the issue to the international community 

andd dispatched a report among members of parliament in various countries.4 

Moree than pills 
Thee work of MSF is more than dispensing pills. MSF operates on the edge of medical and 

humanitariann action. The moral dilemmas the workers are confronted with are often 

insolvable.. Yet a standpoint is asked for, not only by the media and international community, 

butt also by the public, donors and victims. Traditionally, humanitarian organizations do not 

speakk out on human right violations. It did not fit within the mandate. But for MSF monitoring 

off violations has become more and more an integral part of the work. The role of an aid 

workerr is ever more demanding. Next to medical expertise, he should have political insight, 

capabilitiess to negotiate and to assess a security situation. The ever increasing dominant 

positionn of the media in conflicts, puts the aid worker in the spotlight. Actions are widely 

broadcastt and analysed in the papers. 

Takingg a stand can contribute to the fate of a population. The organization chooses 

deliberatelyy not to "collaborate" with violations. Often MSF stands with its back against the 

wall,, because the international community is unwilling to address the core of the problem. 

Geopoliticall influences play a big role. One has to be alert that humanitarian aid does not 

becomee the excuse for politicians to abstain from further action. 

Thee article is a translation of the original publication: Artsen zonder Grenzen: hulp met daden én woorden. 
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Drugss for "neglecte d diseases" : a bitte r pil l 
Healthh is determined by many factors, yet pills remain key to the cure of many diseases. 

Providedd you can get hold of them, that is. People in poor countries often have no access 

too essential drugs; this can be a matter of life or death. For some diseases drugs do not exist 

(e.g.. Buruli ulcer); for others, drugs have been withdrawn from the market (such as eflornithine 

forr treating sleeping sickness); or are too expensive (antibiotics, antimalarials, 

antiretrovirals).11 Cost is the main obstacle. To put it simply: greed in the West curtails the 

availabilityy of life-saving drugs for all. 

Lackk of research 
Researchh and development into tropical diseases has come to a virtual standstill due to low 

profits.. Of 1223 drugs globally licensed between 1975 and 1997, only 13 were for treatment 

off tropical diseases.2 Two of these were an outcome of military research (halofantrine, 

mefloquine),, six resulted from veterinary research (albendazole, benznidazole, ivermectin, 

oxamniquine,, praziquantel and nifurtimox) and two were merely modifications of existing 

drugss (pentamidine and amphotericin B). Thus, over more than twenty years only three drugs 

weree developed specifically for the tropics (artemether, atovaquone, and eflornithine). 

ArtemetherArtemether was a Chinese Academy discovery; the development of atovaquone for malaria 

wouldd have been endangered had it not turned out that it is effective in AIDS-related 

opportunisticc infections3; and eflornithine is no longer produced. Apparently it is more profitable 

too develop and market Viagra®, than to research a new drug to treat patients with visceral 

leishmaniasis,, a fatal disease if left untreated. Such a drug is more likely to be developed 

throughh veterinary research, if it has economic potential on the pet market. 

Patentt protection 
AA wide range of international trade regulations protect market rights of producers through 

thee implementation of the World Trade Organization agreement.4 Patent protection 

guaranteess income for the industry and stimulates drug research, but patents also increase 

drugg prices and place them out of reach for many. The scenario is extremely bleak for 

patientss suffering from diseases restricted to poverty areas, diseases without commercial 

incentivess to invest in solutions. Two typical examples of such neglected diseases are sleeping 

sicknesss and visceral leishmaniasis. 

Sleepingg sickness 
Sleepingg sickness is rapidly re-emerging in Africa after it had nearly vanished from the 

continentt in the 1960s. It is estimated that 60 million persons are at risk, and half a million 

personss are infected, predominantly in war torn countries such as Sudan, Angola, 
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Democraticc Republic Congo and Uganda.5 Therapy of first-stage sleeping sickness is with 

suraminn (developed in 1920s) for Trypanosoma brucei rhodesiense and with pentamidine 

(developedd in 1940s) for T. b.gambiense. These treatments have remained unchanged for 

moree than half a century. 

Thee long-term supply of suramin is by no means secured. The producer, Bayer, planned 

too stop the production on several occassions, and only continued after the intervention of 

WHO.. Pentamidine (Aventis) was originally produced for treating sleeping sickness. Once 

itss potential to treat Pneumocystis carinii pneumoniae in AIDS patients was established, the 

pricee went up. The company donated a limited stock to WHO, which kept the market price 

loww (US$ 3 per vial) for its restricted use in treating sleeping sickness. But the donation has 

beenn used up and over the next few years the price of pentamidine will gradually increase 

too the market price of US$ 14 per vial. Donations are often preferred to dual pricing (for 

richh and poor customers). Dual price-setting could jeopardise sales of expensive compounds 

alsoo marketed for nonparasitic indications. Alternative treatment options for first-stage 

sleepingg sickness do not exist. 

Therapyy for second-stage (cerebral) sleeping sickness relies mainly on the organic arsenicol 

melarsoprol,, introduced in the late 1940s. This drug requires intravenous administration, 

andd lethal complications occur in a substantial number of patients.6 7 Even though 

melarsoproll is toxic and resistance to it is increasing8, we should be glad it is still on the 

market.. Its future production is not guaranteed and can only be secured with commitment 

fromm the industry. Due to its specific component arsenic, environmental lobbyists keep 

puttingg pressure on the manufacturer to stop production. 

Currentlyy we have only one drug for treating relapses of sleeping sickness. This drug, 

eflomithine,, was developed through anticancer research, where it performed unsatisfactorily. 

Itt was introduced successfully, on a compassionate basis, for treating refractory sleeping 

sicknesss patients.9 In 1995 the manufacturer Hoechst, Marion, Roussel (HMR) stopped the 

productionn of eflomithine. The drug was not turning an adequate profit. A last batch of 

80000 vials was produced at the end of 1999, enough to treat approximately 1200 patients. 

Att the same time, HMR passed on the license for eflomithine to WHO. This liberates the 

companyy from further obligations to manufacture the drug. A new producer for eflomithine 

remainss to be identified. 

Nifurtimoxx is normally used to treat Chagas disease (American trypanosomiasis). It has been 

usedd in African sleeping sickness, mostly for second line treatment, with mixed success.10 " 12 

Itss potential use for combination therapy, in first and second stage, is not evaluated yet. It 

cann be administered orally and costs only US$ 10 for a 14-day course. A new drug 

(benznidazole)) has been introduced to treat Chagas disease and the manufacturer of nifurtimox 

(Bayer,, Argentina) stopped its production. The company is willing to produce further batches, 
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butt will not take the responsibility of commercialising and marketing the drug. 

Researchh and development of new treatments for sleeping sickness has come to a standstill. 

Theree are compounds in the preclinical pipeline, such as megazol and diminazene acetate 

(usedd in veterinary trypanosomiasis), but due to lack of funds no progress is being made. 

Leishmaniasis s 
Viscerall leishmaniasis (kala-azar) is a fatal disease caused by a parasite of the genus 

Leishmania.Leishmania. Half a million persons become infected each year world-wide.13 Organic 

pentavalentt antimonials (e.g. stibogluconate) have been the mainstay of treatment of kala-

azarr since their discovery in the 1920s.14 The branded antimonials are expensive, 

approximatelyy US$ 185 per patient treated, and need to be given daily, intramuscularly, 

forr one month. In this case too, we should be grateful that this old fashioned drug is still 

available.. The future supply of antimonial drugs is by no means certain, and demand at 

timess exceeds output. 

Genericc sodium stibogluconate is available for US$ 13 per patient treated, 1/14 of the 

pricee of the branded drug.15 Governments do not register the generic drug simply because 

itt is produced in India. The trial described in this journal, comparing the efficacy of branded 

stibogluconatee and generic stibogluconate under field conditions, demonstrates that the 

drugss are equivalent.16 Hopefully the result of the trial will facilitate introduction of cheap, 

affordablee treatment for thousands of kala-azar patients. 

Resistancee to drugs used for treating kala-azar is increasing, especially in India.17 Treatment 

off relapses requires drugs that kill Leishmania parasites through different modes of action. 

Alternativee treatments for kala-azar are few and either expensive (pentamidine, Ambisome®, 

aa lipid amphotericin formulation18), potentially toxic (amphotericine B) or currently 

unavailablee (aminosidine). With the exception of miltefosine, which has potential as an 

orallyy administered drug, no further research is under the way.19 

Whatt should be done? 
Wee can not accept that the dearth of effective drugs for tropical diseases is simply the 

consequencee of a global market economy. Drugs for "neglected diseases" do not belong 

inn the free market, these drugs require a centralized, public, non-profit approach. Drugs are 

nott a consumer commodity. Governments, manufacturers and the nongovernmental 

organizationss have a shared responsibility. The public sector must invest in research and 

developmentt and secure the market. This necessitates centralised estimation of the needs 

andd global distribution. Pharmaceutical companies must be engaged in the sustainable 

productionn of life-saving drugs. Registration and legislation should be adapted to overcome 

barrierss of export and import between different countries. The pill should not be that bitter. 
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Thee diagnosis and treatment of visceral leishmaniasis under field conditions 

Thee diagnosi s and treatmen t of viscera l leishmaniasi s 
underr  field condition s 

2.11 Viscera l leishmaniasi s 
Thee Leishmaniases are a group of diseases with a variety of clinical manifestations, 

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

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

complexes,): : 

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

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

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

mexicanamexicana and L.m.amazonensis]. 

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

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

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

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

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

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

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

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

devastatingg lesions in the face; 

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

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

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

Latinn America. 

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

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

Thee parasite undermines the immune system. Established visceral leishmaniasis represents 

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

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

clinicalclinical symptoms 

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

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

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

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

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

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

disturbances). . 

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

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

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

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

transmission. . 

Epidemiologicall investigations indicate that many persons are infected with the parasite 

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

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

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

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

transmissiontransmission cycle 

Twoo transmission cycles exist: 

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

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

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

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

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

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

mammals,, such as rodents, for cutaneous leishmaniasis. 

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

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

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

transmissionn congenially5, by bloodtransfusion or contaminated needles (causing an 

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

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

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

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

vectorr (the sandfly) is needed. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

forestss and it bites outdoors, from dusk until dawn. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

communities. . 

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

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

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

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

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

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

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

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

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

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

LeishmaniasisLeishmaniasis in the Horn of Africa 

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

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

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

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

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

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

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

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

leishmaniasiss occurs furthermore, around Khartoum and western Sudan. 

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

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

alongg the borders with Sudan, Somalia and Ethiopia. 

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

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

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

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

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

too all foci of leishmaniasis. 

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

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

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

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

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

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

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

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

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

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

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

andd are difficult to identify. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

nott involved in the cycle in East Africa.9 

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

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

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

meshh mosquito bed nets impregnated with synthetic pyrethroids could provide personal 

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

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

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

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

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

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

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

reducee the number of bites. 

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

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

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

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

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

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

forr animals and humans. 

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

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

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

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

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

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

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

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

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

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

differentialdifferential diagnosis 

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

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

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

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

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

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

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

endemic/epidemicc circumstances. 

aspirations aspirations 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

rarelyy possible. 

serology serology 

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

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

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

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

andd active disease. 

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

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

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

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

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

provedd satisfactorily.36 37 

PolymerasePolymerase Chain Reaction (PCR) 

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

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

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

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

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

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

LeishmaninLeishmanin skin test 

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

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

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

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

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

kala-azarr the test is also negative. 

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

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

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

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

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

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

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

leishmaniasiss the test is usually positive. 

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

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

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

DAT T 
DAT T 
DAT T 

DAT T 

-- and 
++ and 
++ and 

-- and 

LSTT -
LSTT -
LSTT + 

LSTT + 

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

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

cutaneouss leishmaniasis 

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

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

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

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

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

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

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

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

USS $ per treatment approximately. 

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

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

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

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

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

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

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

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

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

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

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

(i)) Sudan, field setting; 

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

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

firstfirst time treatment 

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

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

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

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

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

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

antimonyy has reached such levels that antimony is no longer first line treatment. 
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Ann overview of the treatment of the various stages of the disease is shown: 

Stagee of kala-azar Treatment 

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

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

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

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

Unresponsivenesss / desperately ill  AmBisome® 21 days 

Figure:: Kala-azar treatment in the field 

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

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

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

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

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

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

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

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

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

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

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

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

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

attributablee to HIV.46 

TestTest of Cure (TOC) 

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

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

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

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

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

thee end of treatment. 

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

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

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

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

diagnosticc aspiration before the treatment. 

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

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

omitted,, backed up by the following arguments: 

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

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

identifyingg them; 

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

parasitess later, without further treatment (slow responders); 

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

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

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

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

recoveredd clinically: then the patient is considered initially cured. 

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

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

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

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

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

performedd TOCs are negative. 

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

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

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

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

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

relapses relapses 

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

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

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

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

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

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

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

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

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

ass such. 

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

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

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

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

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

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

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

andd are difficult to treat. 

TreatmentTreatment of first relapses (and unresponsiveness) 

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

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

Notes: Notes: 

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

off antimony only. 

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

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

treatmentt of relapses. 

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

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

maintained. . 

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

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

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

TOC TOC 

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

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

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

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

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

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

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

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

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

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

forr a week. 

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

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

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

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

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

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

weightt gain is seen only after the treatment. 

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

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

Sbvv needed by 25%. 

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

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

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

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

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

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

-- unresponsiveness to second relapse treatment; 

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

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

sevenn days); 

-- third relapse; 

-- persistant vomiting due to Sbv. 

dosage dosage 

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

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

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

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

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

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

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

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

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

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

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

thesee regimens are not routinely available in MSF projects. 

TrialTrial of treatment 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Sout hh Sudan 

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

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

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

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

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

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

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

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

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

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

combined,, led to the epidemic.52 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

diagnosticc procedures. 

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

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

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

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

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

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

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

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

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

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

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

Nort hh Sudan 

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

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

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

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

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

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

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

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

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

Ethiopi a a 

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

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

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

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

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

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

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

responsibility.. During the years 1998-2000, 7627 kala-azar patients have been treated. 
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Abstrac t t 
Wee evaluated the diagnostic accuracy of the rK39 dipstick test (Amrad ICT, Australia) 

forr the diagnosis of kala-azar in 77 patients. The study was implemented under field 

conditionss in an endemic area of the Sudan. The sensitivity of the rK39 was high in 

comparisonn with both splenic aspirates (92%) and the diagnostic protocol as used by 

Médecinss sans Frontières in the field (93%). The specificity of the rK39, however, was 

low:: 59 and 70% compared to splenic aspiration and the diagnostic protocol, respectively. 

Wee conclude that the rK39 dipstick is a good screening test to select patients who need 

referrall for further investigations for kala-azar; its low specificity makes it unsuitable as a 

diagnosticc test to replace the currently used Direct Agglutination Test in endemic areas 

off the Sudan. Further development of a dipstick test for the diagnosis of visceral 

leishmaniasiss in the field is urgently required. 
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Introductio n n 
Viscerall leishmaniasis (VL; kala-azar) is, ideally, diagnosed by demonstration of the parasite 

inn spleen, bone marrow or lymph node aspirates. In the endemic area of northeast Sudan, 

splenicc aspirates are more sensitive (96%) than aspirates of bone marrow (70%) or lymph 

nodess (58%).1 Over the last 13 years, Médecins Sans Frontières-Holland has treated 

approximatelyy 43,000 cases of VL in Sudan, under harsh field conditions. The use of splenic 

aspiratess in this setting is limited, due to the potential for internal bleeding after this invasive 

procedure,, and the time and skill required in reading the slides. While bone marrow and 

lymphh node aspirates are safer, they are less sensitive. Many patients would be denied life-

savingg treatment on the basis of false-negative aspirates if bone marrow or lymph node 

aspirationss only were performed. These characteristics make diagnostic aspiration of any 

tissuee unsuitable as a screening test for VL in a field setting. 

Differentt serological tests have been developed to screen for VL, and the test used in the 

Sudann is the direct agglutination test (DAT).2 DAT titres >1:3200 have been found to have 

aa sensitivity of 94% and a specificity of 72%.1 Lower titres are less specific because of the 

highh prevalence of anti-leishmanial antibodies due to past infections: in this L donovani-

endemicc area in 1991-1993, an estimated 3.8 - 4.8% of the population developed kala-

azarr annually, and a further 2-3% had evidence of subclinical leishmaniasis.3 

Whenn large numbers of patients are being assessed for kala-azar, e.g. during epidemics, 

highh DAT titres ( >1: 6400) plus a typical clinical picture (fever for > 2 weeks, and 

splenomegalyy or wasting), may be used as a surrogate method of diagnosing kala-azar 

withoutt aspirations.4 In these patients, a clinical response to antimonial treatment within 

100 days confirms the diagnosis.5 In addition, when the DAT titre is very low (<1:400) this 

effectivelyy rules out kala-azar.4 Thus the DAT can be used at high titre as a diagnostic test, 

andd at low titre as a screening test. In this situation, if the patient has a DAT titre of >1:400 

butt <1:6400, aspirations are done to confirm a diagnosis of leishmaniasis. MSF uses this 

methodd to reduce the number of aspirations.6 

Thee DAT, however, although specifically developed for the field, is still difficult to use in 

remotee conditions. First, antigen production in specialised laboratories is laborious and 

expensive.. Second, it needs a cold chain of continuous refrigeration, correct titre setting, 

crosss checking with controls, and meticulous implementation. Finally, the method is time-

consumingg and requires considerable training of the staff. Improvements have been made 

byy the introduction of freeze dried antigen, replacing the unstable aqueous antigen.7 

Nonetheless,, there is an urgent need for a simpler, faster, non-invasive, but reliable test to 

screenn for, and/or to diagnose kala-azar in the field. 

Serologicall tests have been developed, using the cloned antigen of 39 amino acid repeats 

off a kinesin like gene found in Lchagasi, instead of whole Leishmania parasites. Studies 
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usingg the rK39 antigen, either in an ELISA8 or dipstick form9 showed good performance in 

Brazil,, India, and Europe.8 9 l0 " '2 In Sudanese kala-azar patients, a rK39- based ELISA 

waswas 93% sensitive, but only 80% specific.13 We evaluated a rK39 dip-stick test in the 

diagnosiss of kala-azar, under epidemic field conditions in Sudan. 

Method s s 
Thee evaluation was carried out in the MSF-Holland kala-azar treatment centre at Urn el 

Kher,, Gedaref State, during the months January - February 1999. During these two months 

1,0933 patients were treated, and more than 2,000 screened, for kala-azar. Patients, 

presentingg with fever and splenomegaly or wasting, were evaluated for kala-azar. Alternative 

diagnosess in this region include malaria, typhoid, and brucellosis. Patients were included in 

thee study if all the following results were available: frozen serum stored at ; splenic 

aspirationn yielding material of good quality; DAT performed. Suspects with a positive spleen 

aspiratee or a positive DAT (>1:6400) were treated for kala-azar, according to a protocol.5 

Thee spleen aspirates were examined by direct microscopy after staining with Giemsa. One 

off the authors (JS) checked all splenic aspirates and DAT titres, and performed rK39 dip 

stickk tests as specified by the manufacturer (Amrad ICT, PO Box 228, Brookdale, NSW 

2100,, Australia). 

Result s s 
Thee 77 patients being evaluated for kala-azar had a median age of 11 years {range 4-66); 

411 were male; median spleen size of 2 cm below the costal margin (range 1-4); median 

haemoglobinn 8.7 g/dl (range 4.5-13). 

Off the 77 patients, 54 were treated for kala-azar according to the MSF diagnostic protocol: 

500 had a positive splenic aspirate and 46 had a DAT titre >1: 6400. The results of the DAT 

aree compared to spleen aspiration in table 1. 

DATT £1:6400 
DATT >1:400 and <1:6400 
DATT < 1:400 
tota l l 

Aspiratee + 

42 2 
8 8 
0 0 

50* * 

Aspiratee -

4* * 
8 8 
15 5 
27 7 

46 6 
16 6 
15 5 
77 7 

Tablee 1. Results of the DAT compared to spleen aspirates of the 77 kala-azar suspects. 
** These 54 patients (50 + 4) were treated for kala-azar. 
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Thee results of the rK39 dip-stick test are compared to spleen aspiration and DAT in table 2. 

Thee sensitivity of the rK39 test compared to splenic aspiration is 92% (46/50), the specificity 

59%% (16/27), the positive predictive value 8 1 % (46/57). Compared to the diagnostic 

protocoll used by MSF, the sensitivity of the rK39 test was 93% (50/54), the specificity 70% 

(16/23),, and the positive predictive value 88% (50/57). 

rK399 + 
rK39--
tota l l 

Aspiratee + 

46 6 
4 4 
SO O 

Aspiratee -

11 1 
16 6 
27 7 

DAT T 
>1 1 

43 3 
3 3 

46 6 

6400 0 

(39)* * 
(3) ) 
(42) ) 

DATT >1:400 
andd <1: 6400 

11(7) ) 
5(1) ) 

166 (8) 

DAT T 
<1:400 0 

3(0) ) 
12(0) ) 
15(0) ) 

n n 
n n 
n n 

== 57 (46) 
== 20 (4) 
-- 77 (50) 

Tablee 2. Results of rK39 test compared to spleen aspirates and DAT, of the 77 kala-azar suspects. 
** Numbers in brackets are the numbers of positive spleen aspirates 

Comparedd to splenic aspirates, the sensitivity of a DAT with a titre >1:400 is 100% (50/50), 

butt its specificity only 55% (15/27) and the positive predictive value is 80% (50/62). Using 

aa DAT titre >1: 6400, the sensitivity is 84% (42/50), the specificity 85% (23/27) and the 

positivee predictive value 91 % (42/46). All four patients with DAT titre >1:6400 but negative 

splenicc aspirate were also rK39 positive; we consider these are probably "true" cases of 

kala-azar,, i.e. false negative aspirates, rather than false DAT and rK39 seropositives. There 

weree no false negative DATs (DAT titre <1:400 and aspirate positive), but there were 4 

falsee negative rK39 tests (rK39 negative and aspirate positive). 

Off the eight "borderline" DATs with a positive splenic aspirate, 7 also tested positive for 

rK39,, whereas of the eight borderline DATs with a negative splenic aspirate, 4 tested positive 

forr rK39. Of the 11 false positive rK39 tests, 4 had a borderline DAT test. 

Discussio n n 
Thee high sensitivity of the rK39 compared to MSF diagnositic protocol (93%) means that 

itt is a good screening test for kala-azar in our hands. However, the advantage of the DAT 

overr the rK39 test is that titres >1:6400 also have high specificity (85%) for kala-azar, so 

DATT can be used for diagnosis as well as screening. Unlike DAT, the rK39 dipstick test is 

eitherr positive or negative - it lacks information on the strength of the immune reaction. 

Wee consider it is important not to lose this information by substituting the DAT with a 

dipstick.. False positive readings with the rK39 test were common in this highly endemic 

areaa of Sudan, a finding not seen in India.9 
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Itss low specificity in relation to splenic aspiration (59%) and to the diagnostic protocol for 

kala-azarr (70%), makes the rK39 test in its current form unsuitable as a diagnostic test to 

replacee the DAT, or aspiration (or a combination of the two), under field conditions in 

Sudan.. The rK39 test could be used for screening purposes to select patients who need 

referrall for further diagnosis. An alternative would be to develop an rK39 test strip which 

givess a positive reaction at low titre (for screening) and a separate test indicating a high 

titree (for diagnosis). The rK39 test as used by us has not gone into commercial production; 

meanwhilee ICT Australia merged with a firm in the USA, and the development of a diagnostic 

rapidd test for leishmaniasis was halted, while the company is still evaluating the commercial 

valuee of progressing the development to the next stage [personal communication Ms. 

Sharonn Fielder, customer services manager AMRAD ICT]. Further development of the rK39 

dipstickk test is needed before it can be used reliably under field conditions in the Sudan. 
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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. 
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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) 
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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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Abstrac t 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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Introductio n 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. 

Method s 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. 

Result s 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  sign s / symptom s 

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

Intercurren tt  event s 
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 

Ag ee grou p 
00 to 4 years 
55 to 14 years 
155 to 45 years 
>> 45 years 

Gende r r 
Male e 
Female e 

Mobilit yy  on admissio n 
Walking g 

Supportedd by a stick 
Carriedd by stretcher 

Duratio nn of illnes s 
befor ee admissio n 

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

Bod yy mass inde x 
>25 5 
18.55 to 24.9 
177 to 18.4 
166 to 16.9 
<< 16 

Haemorrag e e 
Att least one recorded episode 
Noo recorded episodes 

Diarrhoe a a 
Att least one recorded episode 
Noo recorded episodes 

Vomitin g g 
Att least one recorded episode 
Noo recorded episodes 

Sitee of oedem a 
Ascites s 
Other* * 
Nonee recorded 

Neurologica ll  complication s 
Onee or more complication | 
Noo complications recorded 

Jaundic e e 
Jaundice e 
Noo jaundice recorded 

HIVV statu s 
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. 
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-- 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). 

Discussio n 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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Abstrac t t 
Fromm November 1995 to May 1996, a meningitis epidemic occurred in northern Nigeria. 

Moree than 75,000 cases and 8,440 deaths (Case fatality rate (CFR) 11 %) were recorded. 

Médecinss sans Frontières, in co-operation with the Nigerian government, carried out 

ann assistance program in three northern states (Bauchi, Kano, Katsina) where 75% of 

casess occurred. The assistance consisted of support to case management, surveillance 

andd mass vaccination. Cost-analysis of the MSF assistance in Katsina state reveals that 

casee management and mass vaccination were efficient: US$ 35 per case treated and 

U5$$ 0.64 per vaccination. There was, however, a remarkable difference in cost-

effectivenesss between the two strategies. The cost per death averted by improved 

casee treatment was estimated U5$ 396, while the cost per death averted by vaccination 

wass estimated US$ 6,000. In large part this difference is attributed to the late start of 

vaccination:: more than 6 weeks after passing the epidemic threshold. During meningitis 

epidemicss in countries where surveillance systems are inadequate, such as in most sub-

Saharann Africa, curative programmes should have priority. 
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Introductio n n 
Northernn Nigeria is part of the meningitis belt, an area that in large part consists of the Sahel 

(figg 1). In 1996 northern Nigeria was struck once again by a meningitis epidemic, the worst 

inn 30 years, caused by Neisseria meningitides serogroup A. In January and February, when 

thee news of the epidemic reached the outside world, there were already 7,000 cases registered 

withh a case fatality rate (CFR) >than 20%. An international alarm was sounded and Medians 

sanss Frontières (MSF) sent an exploratory team to the area by mid February 1996. The Nigerian 

governmentt was already vaccinating direct contacts of cases and conducting mass vaccinations 

inn schools and military bases. The government welcomed the offered assistance. Within three 

weekss 40 MSF expatriates had arrived; later this was increased to 90 expatriates. 

Duringg this epidemic, which lasted from November 1995 to May 1996, a total of 75,000 

meningitiss cases were registered, of which 8,440 died (CFR of 11%).1 MSF assistance was 

limitedd to three northern states (Bauchi, Kano and Katsina). The population of these states 

iss fourteen million and 75% of all the meningitis cases in the 1996 outbreak occurred 

there.. In the course of the intervention Nigerian staff vaccinated 5.1 million people, 2.9 

millionn of whom were vaccinated with support of MSF. Furthermore 56,700 cases of 

meningitiss were treated, 30,000 with support of MSF. The costs of the aid delivered by 

MSFF totalled US$ 2.935 Million. 

Thiss article describes the course of the epidemic and the assistance given by MSF in one 

off the three states, Katsina with a population of 4.5 million.2 It analyzes the impact of this 

assistancee and ends with recommendations for future interventions during meningitis 

epidemicss in sub-Saharan Africa. 

Figg 1 The meningitis belt in Africa (CAR = Central African Republic) 
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Result s s 
Descriptionn of the epidemic and the assistance given 

Thee course of the epidemic in Katsina (Fig 2) showed an initial phase with a gradual 

increase,, a second phase with a sharp increase and a final phase with an abrupt end. 

Casess (defined as fever, headache and stiff neck) were first reported in November 1995. 

Byy week 5 of 1996 (29 January - 4 February) the generally accepted epidemic threshold 

(155 cases/100,000 population/week, averaged over two weeks)3 was reached and by 

weekk 11 (11-17 March) the peak of the epidemic curve was passed. After week 15 (8-14 

April)) the incidence rate decreased rapidly. 

22 500" 
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Figg 2. Number of meningitis cases per week, Katsina State, Nigeria November 1995 to May 1996. 

Accordingg to district the epidemic curve varied greatly in height as well as in length. The 

periodd between passing the epidemic threshold and the reaching the peak of the epidemic 

curvee varied from 1 to 14 weeks, althoughh several districts had a curve with two peaks. The 

majorityy of peaks occurred between weeks 11-15 (11 March - 14 April). The attack rate 

(cumulativee incidence) for Katsina was 461 cases per 100,000 population, with the rate for 

individuall districts varying from 130 to 885 per 100,000 population. Half of the 20,927 

casess registered in Katsina were male, wi th children and young adults, especially those in 

thee age group 5-14 years, being the most affected. Only 8% of cases were older than 30 

yearss (Table 1). 
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Tablee 1 Meningit is cases and attack rates by age, Katsina State Nigeria, November 1995 to May 1996. 

Agee group (years) No.. of meningitis cases At tackk rate (per 100 000) 

0^1 1 
5-14 4 
15-29 9 
>30 0 
Unknown n 
Tota l l 

5112 2 
9990 0 
3514 4 
11 627 
684 4 

20927 7 

(24)= = 
(48) ) 
(17) ) 
(8) ) 
(3) ) 

(100) ) 

650 0 
771 1 
269 9 

43 3 
NAb b 

461 1 

aFiguress in parentheses are percentages. 
bNAA = not available. 

Reportedd deaths form meningitis during the epidemic in Katsina are shown in Fig. 3. 

Beforee the MSF assistance, the CFR in Katsina was, on average, 17%; after the start of the 

intervention,, the CFR quickly decreased to approximately 8% (Fig.4). 
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Figg 3. Number of meningitis deaths 

reportedd per week, Katsina State, 

Nigeria,, November 1995 to May 

1996. . 
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Figg 4. Meningitis case fatality rate, 
Katsinaa State, Nigeria, November 
19955 to May 1996. 
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Thee assistance had three components: curative care for meningitis patients, establishment 

off a surveillance system and vaccination campaigns for part of the population. 

Curativee care of patients was supported by providing long-acting oily chloramphenicol, 

syringess and needles, and training of health care staff in the WHO treatment protocols. In 

Katsinaa 20927 meningitis cases were treated in health facilities ranging from hospitals to 

healthh posts; of these 10117 received MSF-supported treatment. 

Thee surveillance system was supported by an epidemiologist and by training of health 

caree staff. Each health care facility completed a form describing the diagnosis, age, sex, 

treatmentt and outcome of each case. The forms were gathered at district level and a 

cumulativee report sent to the state capital. 

Vaccinationn (with a bivalent A+C meningococcus capsular polysaccharide vaccine) was 

conducted,, targeting the age group 6 months to 30 years old. In Katsina State an estimated 

930,0000 people (all ages) were vaccinated; 509,104 of whom received the vaccine with 

thee direct support of MSF- 481,293 in the target age group (26% of the target population). 

Thee MSF supported vaccinations were carried out in 13 of 16 districts.4 

Thee total cost of the MSF meningitis activities (vaccination and curative activities) were 

US$$ 683,000. Vaccines, medicines and materials accounted for 58% of the costs, with the 

remainingg being accounted for as follows: transport 14%, personnel 17%, administration 

4%.. The average cost of an expatriate MSF staff member in the field was 109 US dollars 

perr day. 

Analysiss of the intervention 
Thee epidemiological information of the outbreak must be viewed with caution as it can 

easilyy lead to an eroneous conclusions about the course of the epidemic. Before the MSF 

intervention,, financial and logistical constraints were seriously hampering the surveillance 

system,, leading to incomplete or lack of data. In addition, only a fraction of meningitis 

casess were seen and registered in health care facilities, as many patients were too poor to 

payy for treatment and thus did not present themselves. It is therefore likely that the sharp 

risee in incidence after week 8 (19-25 February) was partly due to the improved surveillance 

andd reporting, as well as the free treatment introduced by MSF. In theory it is also possible 

thatt in many districts the peak of the epidemic was reached before the arrival of MSF in 

Katsinaa State. 

Inn a setting where only the most severe cases are likely to be hospitalised, the estimate of 

thee CFR before the intervention is probably inflated. It could be argued that because access 

too care improved after the MSF assistance and greater numbers of non severe cases are 

registered,, the CFR would appear to fall, even without improvement of curative services. 

However,, not only did the CFR decrease dramatically after the curative support of MSF 
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(Fig.4),, but also the number of reported deaths from meningitis decreased dramatically 

(Fig.3).. This absolute reduction in reported deaths is probably un underestimate due to 

incompletee reporting of deaths before the intervention. Therefore, the reduction of the 

CFRR may largely be attributed to the intervention. 

Efficiency,, impact and cost-effectiveness 
Inn terms of efficiency the cost per vaccinated person was US$ 0.64 in Katsina State. The 

averagee cost for treatment of a meningitis case was US$ 35, with drugs accounting for 

moree than half of this amount. However, only MSF costs are considered here; costs for the 

Ministryy of Health (e.g., for the state and district health staff in the vaccination teams) are 

nott included. As the latter costs largely consisted of national staff salaries, which on average 

aree low compared to costs of drugs, vaccines, materials, transport, and expatriate personnel, 

thee results of the analysis are not greatly influenced. 

Ann analysis of the impact of the vaccination campaign requires an estimate of the number 

off cases of meningitis prevented, calculated by comparing the number of cases that occurred, 

withh a projection of the number of cases that would have occurred had there been no 

vaccination.. For Katsina we calculated the number of cases prevented by the MSF vaccination 

campaign,, using the method described by Pinner.5 The estimate is based on the fact that 

casess occur among nonimmunized persons, and the assumption that vaccination only 

protectss those who are vaccinated and does not prevent meningococcal carriage or 

transmission.. The group of nonimmune persons is composed of unvaccinated persons, 

andd vaccinated persons with incomplete seroconversion. The overall attack rate in the 

nonimmunee population was calculated, using the registered weekly attack rates per district, 

thee weekly vaccination coverage per district and the efficacy of the vaccine (estimated at 

85%).. If the attack rate among the nonimmune population is projected to the entire 

population,, an estimate can be made of the number of meningitis cases that would have 

occurredd if no vaccinations had been given. The difference between this estimate and the 

numberr of cases can be attributed to the vaccination campaign. Weekly attack rates in 

bothh the vaccinated and non-vaccinated populations were estimated using the following 

equations:5 5 

Weeklyy overall attack rate = (vaccinated population attack rate X proportion vaccinated) 

++ (nonvaccinated population attack rate X proportion nonvaccinated). 

Vaccinatedd population attack rate = 0.15 x nonvaccinated population attack rate. 
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Applicationn the calculations to the 13 districts in Katsina where MSF assisted indicates 

thatt the total number of meningitis cases prevented by the MSF supported vaccinations 

wass 700.4 This is a reduction of only 3.3% of the 20,927 total registered number of cases; 

withh an average CFR among treated patients in Katsina of 8%, this is equivalent to only 54 

avertedd deaths. The MSF assistance to the vaccination campaign cost US$ 326,000, and 

thee cost per death averted by vaccination is estimated therefore about US$ 6,000. Therefore 

thee cost-effectiveness of the MSF vaccination intervention was low. 

Itt could be argued that vaccination offers protection for future epidemics and that the 

campaignss had an important indirect effect. Unfortunately the future protective effect of 

suchh vaccination campaigns is quite limited, since meningitis vaccine provides protection 

forr only 3-5 years in persons aged above 4 years, and less than one year in children aged 

underr 4 years.3 Only if a large epidemic were to occur within 3-5 years of a vaccination 

campaign,, would part of the population be sufficiently protected. 

Too calculate the impact of the MSF supported curative activities, we used two methods to 

estimatee the number of deaths prevented: 

-- Before MSF assistance the average meningitis CFR was 17% in Katsina; after the supply 

off free drugs and provision of training to the Nigerian health facilities, the CFR fell to 8%. 

Thee number of deaths prevented by the MSF intervention, can be calculated by taking 

thee product of the number of treated cases and the difference in the CFR = 10,117 x 

(0.17-0.08)) = 910. 

-- The CFR in untreated patients is at least 50% [50-80%,3 6]. The total number of prevented 

deathss can then be estimated: 10,117 x (0.50 - 0.08) = 4,249. 

Since,, at the time of the arrival of MSF in the country, the Nigerian health authorities were 

experiencingg an acute shortage of antibiotics and that oily chloramphenicol was completely 

unavailable,, the second of those two estimates is not unrealistic. The total cost of the curative 

activitiess of MSF in Katsina was US$ 357,000. Depending on which estimate is used, the 

costt of treatment per death prevented was US$ 396 (first calculation above) or US$ 83 

(secondd calculation above). Again, only MSF costs are considered here; costs for the ministry 

off health (e.g., for the state andd district health staff in the health facilities) are not available. 

Vaccinationn strategies 
Determiningg the appropriate vaccination strategy is a problem. Priorities have to be set and 

theree is always a shortage of time and material to vaccinate everyone. How can we determine 

when,, where and whom to vaccinate ? When to vaccinate is fairly clear. To be effective a 

masss vaccination campaign must be conducted as early as possible in the epidemic, within 

4-66 weeks after passing the epidemic threshold.7 A simulation model used for the 1995 
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meningitiss epidemic in Niger8 shows that when the vaccination campaign starts as soon as 

thee epidemic threshold is passed, the number of prevented cases is five times greater than 

whenn the campaign begins at the peak of the epidemic. 

Althoughh the proportion of prevented meningitis cases as a result of MSF vaccination 

campaignn for the entire state of Katsina was calculated to be 3.3%, per district this proportion 

variedd from 2% to 17%. Analysis at district level shows the timing of the vaccination campaign 

relativee to the threshhold (time elapsed between the threshhold and the start of the 

campaign)) is more important than the timing relative to the peak of the epidemic (before, 

duringg or after the peak incidence) (Table 2). This arises because in most cases the epidemic 

curvee is asymmetrical, with the peak occurrring late in the epidemic. Most meningitis cases 

occurr before the peak incidence. Thus, the earlier that vaccination starts after passing the 

epidemicc threshold, the greater will be the effect on the number of cases prevented. 

Tablee 2. Effectiveness of Médecins sans Frontières vaccination activities, according to time of vaccination, 
Katsina,, Nigeria. 

Timee of vaccination Average % of prevented cases No. of districts 

Beforee peak incidence 5 2 
Att peak incidence 9 3 
Afterr peak incidence 5 8 
<88 weeks after passing threshold3 12 3 
8-122 weeks after passing threshold 6 6 
>122 weeks after passing threshold 3 4 

a>> 15 Cases per 100 000 per week. 

Inn Katsina, where vaccination was carried out in 13 of the total 26 districts, only two did 

soo before the peak and only two districts were within 6 weeks after passing the epidemic 

threshold.. These data speak for themselves. It should be borne in mind, however, that in 

retrospectt it is simple to determine that vaccination was carried out too late to be effective. 

Duringg an epidemic ad hoc decisions (to mass vaccinate or not) are needed while the 

progressionn of the epidemic and position on the epidemic curve are unclear. 

Thee following priorities were used, to determine where to vaccinate: 

-- those districts where the epidemic threshold of 15 per 100,000 had been surpassed within 

thee previous 6 weeks; 

-- those districts where the alert threshold of 5 per 100,000 had been surpassed within the 

previouss 8 weeks if an epidemic had been declared in a neighboring district; and 

-- villages with more than 10,000 inhabitants in the chosen districts. 
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Ass is the case in previous studies9 our epidemiological data did not reveal a clear relationship 

betweenn the size of villages and the attack rate. The epidemic foci were not uniformly 

distributedd among the villages in the affected areas. Research was needed to locate where 

mostt cases were occurring in Katsina State. 

Finally,, vaccination should be restricted to the population most affected by the epidemic: 

thosee aged between 6 months and 30 years. In reality this is not always possible since 

duringg an epidemic everyone demands to be vaccinated. 

Itt has been suggested that in high-risk countries meningitis vaccination should be included 

inn the Expanded Program on Immunization (EPI) as the cheapest and most efficient solution. 

Inn general EPI attains high vaccination coverage. The short duration of protection afforded 

byy the meningitis vaccine, however, requires revaccination every three years until 30 years 

off age in order to maintain effective immunity among the population. In young children 

forr whom sero-conversion is low and duration of protection is less than one year, an even 

higherr vaccination frequency would be required.10 

Conclusion s s 
Itt is tempting to attribute the end of the epidemic to the co-ordinated effort of MSF and 

thee Nigerian government (treatment with chloramphenicol, surveillance, training and mass 

vaccination).. We calculated that the impact of the mass vaccination campaign was marginal. 

Inn most districts the epidemic had progressed too far or was even in decline when vaccination 

commenced,, and 3.3% of cases were prevented with vaccination. Other factors such as 

thee onset of the rainy season and the herd immunity {the number of people who develop 

aa natural immunity after contact with the disease) probably played a crucial role in ending 

thee epidemic.11 

Inn view of the rapidity of the epidemic and the relatively late access that MSF had to the 

affectedd areas, it would have been better not to vaccinate from a cost-effectiveness 

perspective.. In practice, however, this option is not realistic since pressure to vaccinate is 

greatt from governmental and international organizations. Also vaccination is often a 

preconditionn for gaining access to implement curative activities. Therefore, a strict, more 

selectivee vaccination strategy is an effective option: vaccinate only in those districts where 

itt is clear that it will still have a significant protective effect. Mass vaccination against meningitis 

iss effective only if it is conducted within 4 to 6 weeks after passing the epidemic threshold 

(>155 cases/100,000 population/week). A functioning early warning and surveillance system 

iss an absolute precondition for this. Only on the basis of timely and reliable information it is 

possiblee to develop effective vaccination strategies. Surveillance must occur at the level of 

smalll administrative units,3 since the epidemic threshold at the level of large administrative 
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unitss (with a population of more than 100,000) will occur too late. In most African countries 

inn the meningitis belt surveillance systems function poorly or not at all, because of the 

increasingg financial and logistical constraints that these countries face. In Nigeria MSF has 

startedd a program to strengthen local capacity for early recognition of epidemics (not only 

meningitiss but also cholera, measles, yellow fever, etc.). Treatment of meningitis patients 

wass effective in the present study: at least 900 deaths were prevented in Katsina. During 

meningitiss epidemics in countries where surveillance systems are inadequate, such as in 

mostt of sub-Saharan Africa, curative care programs should have priority. 
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Discussion n 

"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. 
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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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Summar y y 
Infectiouss diseases are often a rewarding part of a doctor's work. Effective interventions 

exist,, and without some diseases are deadly. Transmission can be prevented through vector 

controll or vaccination; or the patient can be treated with effective drugs. 

Inn developed countries the prevalence of infectious diseases has declined over the last 

century.. Primarily, this has been caused by socio-economic developments and only secondarily 

itt has been caused by medical innovations, such as vaccinations and drug therapies. The 

bruntt of the infectious disease burden is suffered by developing countries, where the living 

conditionss favors transmission of all kind of pathogens. Poverty, lack of safe water, lack of 

sanitationn and malnutrition cause together a high risk of infection; prevention and therapies 

aree painfully lacking. 

Thee risk of infectious diseases is aggravated in conflict areas or during the aftermath of a 

naturall disaster: precisely the areas where Médecins sans Frontières works. Médecins sans 

Frontièress offers medical humanitarian aid for a population in danger, also for the people 

whoo are neglected by other organizations. If needed the medical work is strengthened 

withh advocacy for the plight of the marginalized population. 

Medicall aid is often delivered in the field under difficult circumstances. This requires 

adaptationn of the protocols used in the West to the field situation. Médecins sans Frontières 

treatedd over 45,000 patients with kala-azar "under the tree". Patients who, in the West, 

wouldd be admitted in a hospital, and some of them certainly would have been admitted in 

thee intensive care. The work ("under the tree") remains executed carefully, based on scientific 

grounds.. It obliges Médecins sans Frontières to evaluate the results of an intervention, and 

too adapt accordingly. Furthermore, next to direct medical support, Médecins sans Frontières 

workss continuously to improve accessibility and sustainability of a project. 

Thiss thesis shows that research can be implemented in the field, in locations where there 

iss no hospital. Hopefully it contributes to the control of infectious diseases of the poorest. 

Thee introductio n describes the global infectious disease burden and analyses the causal 

factors. . 

Chapte rr  1 Medica l aid in th e fiel d 

Inn two articles, the role and mode of operation of Médecins sans Frontières is described. 

Thee core remains medical humanitarian aid, if needed strengthened with advocacy. 

Inn a third article, the dire situation regards the lack of drugs to treat leishmaniasis and 

trypanosomiasiss is explained. 

Chapte rr  2 The diagnosi s and treatmen t of viscera l leishmaniasi s unde r field condition s 

Thee epidemiology and clinical aspects of kala-azar (visceral leishmaniasis) are explained. 
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Outt of necessity (there is no vaccine and reservoir control is impossible), the emphasis of 

thee response to an epidemic remains with proper diagnosis and treatment of cases. The 

adaptationn of protocols, established in developed countries, to diagnose and treat patients 

underr field conditions are explained. 

Chapte rr  3 Evaluatio n of a rK39 dipstic k tes t fo r th e diagnosi s of viscera l leishmaniasi s 

inn th e fiel d 

Theree is no gold standard to diagnose kala-azar. The most sensitive method is parasitology 

throughh aspiration of the spleen. During epidemics this method is unsuitable to be used as 

aa routine procedure. There is a risk of bleeding of the spleen and there is no hospital and 

noo doctor to handle this complication adequately if it occurs; furthermore, the number of 

aspirations,, and slides to read, exceeds by large the capacity of the personnel. 

Therefore,, serology is used instead. Serology identifies the antibodies produced in reaction 

off the invasion of the parasite; it does not detect the parasite. The serological test used in 

thee field is the Direct Agglutination Test (DAT). The DAT requires trained personnel and 

basicc laboratory material. There is an urgent need for a simple, fast, reliable, dipstick test. 

Wee evaluated the accuracy of rK39 dipstick test in 77 patients in the field in Sudan. The 

sensitivity,, compared to spleen aspirates, was high (92%), which means the test identifies 

correctlyy those patients who have the disease. Its specificity, compared to spleen aspirations 

(59%),, however, was low: many patients will have false positive reactions. The rk39 dipstick 

iss a good test to screen, and on the basis of its result one can select those patients who need 

referrall to a hospital for further diagnosis. Its low specificity makes the rK39 test unsuitable for 

beingg used as a diagnostic test in the field. Further development is urgently needed. 

Chapte rr  4 Randomise d prospectiv e trial s in th e fiel d to evaluat e th e efficac y and 

toxicit yy  of generi c sodiu m stibogluconat e fo r the treatmen t of viscera l 

leishmaniasi s s 

Médecinss sans Frontières implemented at three locations in East Africa (Sudan, Ethiopia 

andd Kenya) a randomised comparative drug trial, to compare the efficacy and toxicity of 

thee routine treatment of kala-azar with the branded product sodium stibogluconate (Glaxo 

Welcome,, London, UK), with the treatment using a generic sodium stibogluconate (Albert 

David,, Calcutta, India). No statistically significant difference in mortality and side effects 

betweenn the two drugs was established. The trial in Sudan was the largest randomised trial 

forr evaluating a treatment regimen of kala-azar in the field. The trial in Ethiopia has been 

executedd in an area with high HIV prevalence, documenting the increased mortality due to 

HIV// Leishmania co-infection in a large cohort. 

Genericc SSG, subject to continuous quality testing of the batches produced, can be used 

140 0 



Summary y 

routinelyy for the treatment of kala-azar in East Africa. Generic SSG costs only 1/14 of the 

pricee of the branded product and its introduction make treatment of kala-azar affordable 

too national governments. 

Chapte rr  5 A retrospectiv e analysi s of a cohor t patient s treate d fo r viscera l 

leishmaniasi ss  in an area wit h hig h prevalenc e of HIV in Ethiopi a 

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 variale analysis age, inability 

too walk at admission, bleeding, diarrhoea, vomiting, neurological complications, and jaundice 

weree identified as independent variables to predict death. 

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

HIV,, age, bleeding and vomiting proved variables that independently predicted death. 

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

splenomegaly.. The only significant clinical difference established between HIV positive and HIV 

negativee kala-azar patients was diarrhoea. HIV seems a major contributing factor of the high 

mortalityy experienced in this cohort. 

Chapte rr  6 Evaluatio n of th e cost-effectivenes s of a meningiti s suppor t programm e 

Fromm November 1995 to May 1996, a meningitis epidemic occurred in northern Nigeria. 

Moree than 75,000 cases and 8,440 deaths (CFR 11%) were recorded. Médecins sans 

Frontières,, in co-operation with the Nigerian government, carried out an assistance program 

inn three northern states (Bauchi, Kano, Katsina) where 75% of cases occurred. The assistance 

consistedd of support to case management, surveillance and mass vaccination. Cost-analysis 

off the MSF assistance in Katsina state reveals that case management and mass vaccination 

weree efficient: US$ 35 per case treated and US$ 0.64 per vaccination. There was, however, 

aa remarkable difference in cost-effectiveness between the two strategies. The cost per 

deathh averted by improved case treatment was estimated US$ 396, while the cost per 

deathh averted by vaccination was estimated US$ 6,000. In large part this difference is 

attributedd to the late start of vaccination: more than 6 weeks after passing the epidemic 

threshold.. Unless mass vaccination occurs within 4-6 weeks after passing the epidemic 

threshold,, curative care programs should have priority. 

Chapte rr  7 Discussio n 

Outt of necessity diagnosis and treatment remain the core activities to address a kala-azar 

epidemicc in the field. A vaccine does not exist and both the vector and the reservoir (human, 

game)) cannot be effectively controlled. Unfortunately for kala-azar, in diagnosis and 

treatmentt alike, severe constraints are met. This is further compounded in case of co-infection 
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off Leishmania with HIV. Therefore these three issues are reviewed in detail: diagnosis, 

treatmentt and HIV/ Leishmania co-infection. 

Diagnosis s 

Spleenn aspiration remains the most sensitive method. In the field this method is however 

unsuitable.. Serology detects antibodies and cannot differentiate between subclinical, active 

andd past infection. Nonetheless, it is the only method suitable for large scale use in the field 

duringg epidemics. The serological test used in the field is the direct Agglutination Test (DAT). 

Thee DAT has several drawbacks. The antigen or reagent has to be kept in the fridge; the 

antigenn is shock sensitive (transport!) and the test needs meticulous implementation by trained, 

skilled,, staff; the "cut-off titer"for positivity has to be established for each area and epidemic. 

Theree is an urgent need for a quick, simple, cheap, diagnostic dipstick test for the field. 

Developmentt of these tests has to be implemented in a concerted effort of international 

institutionss (such as the WHO), governments, academic laboratories and NGOs. Development 

off essential diagnostics can not be seen as a responsibility of a single NGO. 

Treatment t 

Forr the treatment of kala-azar we still rely on antimony, a drug developed at the beginning 

off the previous century. Antimonials may be effective, but have many disadvantages when 

usedd on a large scale in the field: the courses have a long duration; the drugs have to be 

administeredd intramuscularly; they have many side effects; and are expensive. 

Inn India resistance against antimony is common, due to its improper usage (low dose, 

shortt courses) at a large scale. Also in Africa one has to anticipate on these inevitable 

developments.. Three drugs have potential to replace antimony, or reinforce its effect in 

combinationn treatment: amphothericin, aminosidin and pentamidin. 

Furtherr research to evaluate the value of these three drugs in the African context is needed. 

Thesee drugs, however, remain toxic and need to be given by injection. An oral drug would 

bee extremely valuable in the field. Miltefosine offers perspectives and needs to be field 

testedd in Africa. 

HIV/leishmaniaa co-infection 

Bothh HIV and Leishmania undermine the immune system and the combination is called 

"thee deadly gridlock". First, blurring of the clinical picture and low sensitivity of serological 

testingg compound the diagnosis of kala-azar in co-infected patients. Secondly, co-infection 

complicatess the treatment. There are more side effects of regular treatment with antimony; 

thee mortality during treatment is higher and the number of relapses increases. 

Thee number of cases of Leishmania / HIV co-infected patients will rise due to increasing 
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overlapp between the two pathogens. India faces the steepest increase in cases of both 

diseases;; but also East Africa is of concern, with a rapid increase of HIV and epidemics of 

kala-azar.. We should prepare ourselves for this development. The following issues have to 

bee addressed: development of new treatment protocols, this includes field testing of 

aminosidine,aminosidine, pentamidin and lipid formulations of amphotericin; training of field staff; 

supplyingg the laboratory with resources (testing material for both HIV and Leishmania) 

preventionn of HIV, trough health education of the general population as well as specific 

targett groups, such as commercial sex workers and migrant workers; voluntary testing and 

counselingg of HIV (VCT); treatment of Sexually Transmitted Infections; provision of 

impregnatedd bed nets for kala-azar patients in the treatment centers, who are highly 

infectiouss for sand flies and potentially maintain the cycle; nursing support of (pre-)terminal 

patients,, including repatriation to their villages of origin. 

Doctorss try to solve problems of individual patients. Yet, often more is needed. Diagnosis 

andd treatment should not only be available for the lucky few, but also be accessible and 

affordablee for the unfortunates. MSF makes a stand to support the latter group and sees it 

ass her task to translate this objective directly in projects. Mobilizing partners to improve 

essentiall diagnostics in the field, executing a comparative drug trial in the field, evaluating 

thee results of an intervention all contribute to reach our goal: "health for all". 
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Samenvattin g g 
Infectieziektess vormen voor artsen een dankbaar werkterrein. Het scala aan ziektepatronen 

iss wijds, voor verscheidene ziektes is de afloop zonder behandeling dodelijk, en er zijn gelukkig 

mogelijkhedenn om reddend op te treden. Transmissie kan worden voorkomen (vaccin, vector 

controlee etc), of er bestaat veelal een adequate behandeling met medicijnen. 

Inn het westen is het aandeel dat infectieziektes uitmaken van de totale ziektelast 

teruggedrongen.. Bovenal is dit veroorzaakt door sociaal economische ontwikkeling en pas 

inn tweede instantie door medisch technische vooruitgang zoals vaccinaties en behandelingen. 

Infectieziektess komen nu dan ook voor het merendeel voor in derdewereldlanden, waar 

slechtee leefomstandigheden de overdracht van allerlei ziektekiemen bevorderen. Armoede, 

gebrekk aan sanitaire voorzieningen en ondervoeding veroorzaken tezamen een grote 

infectiedruk;; preventie en behandelingsmogelijkheden blijven beperkt. 

Ditt is met name het geval in oorlogsgebieden, of regio's waar een natuurramp zich voltrekt: 

hett werkterrein van Artsen zonder Grenzen. Artsen zonder Grenzen biedt medische 

humanitairee hulp aan bevolkingsgroepen in nood, ook aan die groepen waar andere 

organisatiess zich minder om bekommeren. Indien nodig gaat dit medische werk samen 

mett publiekelijke pleitbezorging voor de gemarginaliseerde bevolkingsgroep. 

Medischee ondersteuning wordt aldus verleent onder moeilijke veldomstandigheden. Dit 

vereistt aanpassingen van westerse behandelingsprotocollen aan de veldsituatie; het vereist 

compromissen.. Zo behandelden wij duizenden patiënten met viscerale leishmaniasis "onder 

dee boom"; patiënten die in Nederland in een ziekenhuis zouden worden opgenomen, soms 

opp een intensive care. Het werk blijft echter zorgvuldigheid vereisen; het blijft gestoeld op 

wetenschappelijkee basis. Het schept tevens de plicht deze aanpassingen van de westerse 

standaardd te evalueren. Verder is, naast de direct medische hulp, inzet voor toegang tot de 

zorgg en voor duurzaamheid van de interventie na afsluiting van een project, een doel op zich. 

Ditt proefschrift laat zien dat medisch onderzoek ook in het veld kan plaats vinden, daar 

waarr geen ziekenhuis is. Het hoopt zo een bijdrage te leveren aan de bestrijding van infectie-

ziektess voor de allerarmsten. 

Dee inleidin g beschrijft het belang van infectieziektes, nu en in de toekomst. Een analyse 

vann de causale factoren wordt geschetst. 

Hoofdstu kk 1 Medisch e hulpverlenin g in het veld 

Inn een tweetal artikelen wordt de rol en werkwijze van Artsen zonder Grenzen toegelicht. 

Dee kernactiviteit bestaat allereerst uit medische humanitaire hulp, indien nodig wordt dit 

versterktt met publiekelijke pleitbezorging voor de betreffende onderdrukte bevolkings-

groep.. Deze twee activiteiten gaan hand in hand. 

Inn een derde artikel wordt de erbarmelijke situatie, met betrekking tot de verkrijgbaarheid 
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vann medicijnen om viscerale leishmaniasis en slaapziekte te behandelen besproken. 

Hoofdstu kk 2 Diagnostie k en behandelin g van visceral e leishmaniasi s in het veld 

Dee essentialia van de aanpak van viscerale leishmaniasis in het veld, gebaseerd op de 

behandelingg van 45,000 patiënten, worden beproken. De epidemiologie, pathofysiologie 

enn mogelijkheden van bestrijding van een epidemie, passeren de revue. Het accent ligt 

echterr op diagnostiek en behandelingsmogelijkheden van kala-azar, aangepast aan de 

veldsituatie. veldsituatie. 

Hoofdstu kk 3 Evaluati e van de rK39 dip-stic k tes t voo r de diagnostie k van visceral e 

leishmaniasi ss  in het veld 

Eenn gouden standaard voor het aantonen van de ziekte kala-azar ontbreekt. De meest 

sensitievee methode betreft het aantonen van parasieten is een milt aspiraat. Ten tijde van 

epidemieënn is deze methode in het veld echter ongeschikt om als routine procedure door 

paramedischh personeel gebruikt te worden. Er bestaat immers een risico op een miltbloeding. 

Tevenss is het aantal te verrichten aspiraten en te beoordelen preparaten tijdens een epidemie 

veell te groot. Derhalve zoekt men zijn toevlucht tot serologisch onderzoek. Hiermee toont 

menn niet de parasiet aan, maar de antistoffen die het lichaam aanmaakt als reactie op het 

binnendringenn van de parasiet. Een serologische test toepasbaar in het veld is de Directe 

Agglutinatiee Test (DAT). De DAT vereist echter nog steeds goed opgeleid personeel en enig 

laboratoriummateriaal.. Er is dringend behoefte aan een simpele "dipstick test" (een teststripje). 

Wijj hebben de accuraatheid van de rk39 dipstick test onderzocht bij 77 patiënten in een 

veldd situatie, in Sudan. De betrouwbaarheid van de test liet te wensen over. De sensitiviteit 

wass hoog (92%) in vergelijking met milt aspiraten. De specificiteit van rK39 was echter laag 

(59%)) in vergelijking met milt aspiraten. De rK39 dip stick is een goede screening test om 

patiëntenn te selecteren, die voor verdere diagnostiek naar een ziekenhuis moeten worden 

doorverwezen.. De lage specificiteit van de rK39 staat niet toe dat deze test de DAT voor 

diagnostiekk van kala-azar in het veld kan vervangen. Verder onderzoek is dringend nodig. 

Hoofdstu kk 4 Gerandomiseerd , prospectief , vergelijken d onderzoe k naar de effectivitei t 

enn veilighei d van generie k natriu m antimoongluconaa t voo r de behandelin g van visceral e 

leishmaniasi ss  in het veld 

Opp een drietal plaatsen in de Hoorn van Afrika (Sudan, Ethiopië en Kenia) heeft Artsen 

zonderr Grenzen een gerandomiseerd vergelijkend geneesmiddelonderzoek uitgevoerd. 

Dee resultaten van twee onderzoeken, uitgevoerd in het veld, worden beschreven. De routine 

behandelingg van kala-azar met natrium antimoongluconaat als merkproduct (Pentostam®) 

afkomstigg uit Engeland is vergeleken met een generiek natrium antimoongluconaat 
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afkomstigg uit India. Er werd geen statistisch significant verschil tussen de twee medicijnen 

vastgesteldd wat betreft mortaliteit of bijwerkingen. Generiek natrium antimoongluconaat 

uitt India, kan als routine behandeling voor viscerale leishmaniasis gebruikt worden. Wel 

dientt de reguliere kwaliteitscontrole voor iedere geproduceerde batch plaats te vinden. 

Hett generieke preparaat kost slechts 1/14 van het merkproduct. Het gebruik van het 

generiekee product zal ertoe bijdragen dat de behandeling van viscerale leishmaniasis 

betaalbaarr wordt voor overheden in Afrika. 

Hoofdstu kk 5 Retrospectiev e analys e van een cohor t patiënte n behandel d voo r viscera l 

leishmaniasis ,, afkomsti g ui t een gebie d met een hog e HIV prevalenti e in Ethiopi ë 

Hett betreft een retrospectief onderzoek van een cohort behandelde kala-azar patiënten 

(n=791)) in het noorden van Ethiopië, een gebied met hoge HIV prevalentie. De studie beschrijft 

allereerstt de uitkomst van de behandeling. De sterfte in het cohort was groot, 18.5%. 

Inn een multiple regression model werden de volgende variabelen geïdentificeerd die 

onafhankelijkk voorspellend bleken voor sterfte: leeftijd, niet kunnen lopen bij binnenkomst, 

bloedingenn tijdens de opname, diarree, braken, neurologische complicaties en geelzucht. 

Inn een subcohort getest voor HIV (n=213), bleken 49 (23%) patiënten HIV positief te 

zijn.. In dit subcohort waren bloedingen en braken ten tijde van de behandeling, hoge 

leeftijdd {> 45 jaar) en HIV positiviteit, variabelen die onafhankelijk sterfte voospelden. 

Dee patiënten vertoonden de klassieke symptomen van kala-azar: koorts en een grote 

milt.. Het enige verschil in klinische presentatie, tussen HlV-negatieve en HlV-positieve 

kala-azarr patiënten, was diaree, hetgeen meer voorkwam indien een patient geïnfecteerd 

wass met HIV. 

HIVV lijkt een grote rol te spelen bij de hoge sterfte in dit cohort kala-azar patiënten. 

Preventievee activiteiten tervoorkoming van zowel HIV en kala-azar besmetting verdienen 

extraa aandacht. Diagnostiek en aangepaste therapie van kala-azar, in een gebied met hoge 

prevalentiee van HIV, behoeft verdere evaluatie. 

Hoofdstu kk 6 Wat heef t prioritei t in een meningiti s epidemie : vaccinere n of behandelen ? 

Opp verzoek van de Nigeriaanse regering heeft Artsen zonder Grenzen in 1996 hulp 

gebodenn bij de meningitis epidemie in Noord Nigeria. Er waren 75 000 ziekte gevallen en 

84400 doden te betreuren. De door Artsen zonder Grenzen ondersteunde interventie 

bestondd uit: behandelen van patiënten, surveillance en massa vaccinatie. De gepresenteerde 

analysee van de kosten laat zien dat zowel behandeling als massa-vaccinatie efficiënt waren 

uitgevoerd.. De kosten bedroegen: 35 US $ voor ieder behandelde meningitis patient; en 

0.644 US $ per uitgevoerde vaccinatie. Er was echter een groot verschil in koste n-effectiviteit: 

dee kosten van iedere dode die voorkomen zou zijn door behandeling werd berekend op 

147 7 



3966 US $, en de kosten van iedere dode die voorkomen zou zijn door vaccinatie werd 

berekendd op 6000 US $. Dit verschil is te wijten aan het te laat starten van de vaccinatie-

campagne,, op een moment dat de drempelwaarde voor de epidemie al overschreden 

was.. Gedurende een meningitisepidemie in Afrika verdient aandacht voor de behandeling 

vann meningitis patiënten dan ook voorkeur boven het uitvoeren van een massa-vaccinatie-

campagne;; dit wegens gebrek aan goede surveillance om een vaccinatiecampagne goed 

tee plaatsen in de tijd. De data-analyse wordt gepresenteerd. 

Hoofstu kk 7 Discussi e 

Dee bestrijding van kala-azar in het veld beperkt zich noodgedwongen tot het opsporen 

enn behandelen van zieken. Zowel de vector (zandvlieg) als het reservoir (wild / mens) kan 

niett effectief bestreden worden en er is geen vaccin beschikbaar. Zowel bij de diagnostiek, 

alss de behandeling van kala-azar doen zich problemen voor. Dit wordt nog eens versterkt 

indienn er sprake is van HIV-Leishmania co-infectie. Derhalve worden deze drie onderdelen 

gedetailleerdd beproken. 

Diagnostiekk van kala-azar 

Hett aantonen van parasieten in miltaspiraten blijft de meest sensitieve methode. In het 

veldd is deze echter niet geschikt. Serologisch onderzoek toont antistoffen aan en kan niet 

differentiërenn tussen subklinische, actieve, of reeds doorgemaakte kala-azar. Desalniettemin 

iss dit in het veld de enige beschikbare methode. De serologische test uitvoerbaar in het veld 

(zonderr laboratorium) is de Directe Agglutinatie Test (DAT). De DAT heeft echter veel 

nadelen:: het antigeen of reagens moet in de koelkast bewaard worden; is gevoelig voor 

schokkenn (transport); de test moet zeer precies worden uitgevoerd; en de "afkap-

verdunning"" voor het vaststellen van positiviteit moet in ieder gebied opnieuw bepaald 

worden.. Er is dringend behoefte aan een echte simpele, goedkope, maar betrouwbare, 

testt die te gebruiken is als diagnosticum in het veld. Ontwikkeling van zo'n test moet 

gecoördineerdd worden aangepakt en kan niet louter afhankelijk zijn van de inzet van een 

nietgouvermentelee organisatie. 

Behandelingg van kala-azar 

Bijj de behandeling van kala-azar is men nog steeds aangewezen op antimoon-preparaten, 

ontwikkeldd in het begin van de vorige eeuw. Ze zijn weliswaar effectief maar moeten 

langdurigg per injectie toegediend worden, hebben veel bijwerkingen en zijn te duur voor 

nationalee overheden en zeker te duur voor individuele patiënten. 

Inn India is resistentie ten gevolge van wijdverbreide behandeling met te lage doseringen, 

gemeengoedd geworden. Ook in Afrika moeten we ons hierop voor bereiden en alternatieve 
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behandelingenn voorhanden hebben. Drie medicijnen komen in aanmerking als therapie 

naastt antimoon: aminosidine, amphotericine en pentamidine. 

Verderr onderzoek naar toepasbaarheid van deze geneesmiddelen in het veld is nodig. 

Allee drie de middelen zijn toxisch en moeten per injectie worden toegediend: een groot 

nadeell voor gebruik in het veld. Behandeling van kala-azar met tabletten zou een groot 

voordeell betekenen voor de veldsituatie. Miltefosine biedt perspectieven als orale medicatie, 

hett verdient getest te worden in Afrika. 

HIV// Leishmania co-infectie 

HIVV infectie en Leishmaniasis ondermijnen beide het immuunsyteem en vormen aldus 

eenn dodelijke span. Allereerst is de diagnostiek van kala-azar, bij de patiënt met beide 

infectiess moeilijk, door vertroebeling van het klinisch beeld en de lagere sensitiviteit van 

serologischh onderzoek. Ten tweede bemoeilijkt co-infectie de behandeling. Er is sprake 

vann meer bijwerkingenen, en een hogere sterfte bij de behandeling. Ook treden er meer 

recidievenn op na de behandeling. 

Hett valt te verwachten dat de epidemie van co-infecties zal toenemen t.g.v. een 

toenemendee overlap van de twee pathogenen. Dit is met name het geval in India en de 

Hoornn van Afrika. Het is zaak zich op deze ontwikkeling voor te bereiden. Tot de 

maatregelenn die nodig zijn behoort: onderzoek naar nieuwe behandelingsprotocollen; 

trainingg van de staf; uitrusten van het laboratorium; preventie van HIV door middel van 

gezondheidsvoorlichtingg aan de bevolking en wel specifiek aan groepen die een hoog 

risicoo lopen (prostituees en migranten arbeiders), en vrijwillig testen en counselen voor 

HIV;; behandeling van sexueel overdraagbare aandoeningen; verstrekking van geïmpreg-

neerdee klamboes aan patiënten, die in hun algemeenheid besmettelijk zijn voor zandvliegen 

enn zo de transmissie kunnen onderhouden; hulp aan (pre-) terminale patiënten, in Ethiopië 

betreftt het vaak migrant arbeiders, die zonder hulp hun oorspronkelijke dorp niet kunnen 

bereiken. . 

Artsenn proberen veelal problemen op te lossen voor individuele patiënten. Er is echter 

meerr nodig. Diagnostiek en behandeling moeten verkrijgbaar, bereikbaar en betaalbaar 

zijnn in het veld. Artsen zonder Grenzen zal zich hiervoor in blijven zetten en rekent het tot 

haarr taak dit direct te vertalen in de uit te voeren projecten. Vergelijkend geneesmiddelen-

onderzoekk in het veld, mobiliseren van partners om eenvoudige diagnostiek voor het veld 

verderr te ontwikkelen, evaluatie van de resultaten van een interventie, vormen alle onderdeel 

vann het werk om het doel, "gezondheid voor iedereen", te bereiken. 
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