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EPIDEMIOLOG YY AND CONTROL OF TUBERCULOSI S 

Tuberculosiss and HIV/AID S in sub-Saharan Afric a 

Burdenn of tuberculosis and HIV/AID S 

Inn 1993, the World Health Organization (WHO) declared tuberculosis (TB) a global 
emergency,, in recognition of its growing importance as a public health problem. The WHO 
estimatess that 1700 million people or a third of the Worlds population are infected with the TB 
bacillus,, Mycobacterium tuberculosis. 
Inn 2001, the estimated number of new TB cases globally was 8.5 million, with the global 
incidencee rate growing at approximately 0.4% per annum . 
Mortalityy due to TB was estimated at 1.87 million in 1997 and the global case fatality rate was 
23%3. . 

Thee Human Immune Deficiency Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS) 
iss the modem world's greatest pandemic. At the end of 2003, the estimated number of adults 
andd children living in the world with HTV/AIDS was 40 million4 During 2003, 5 million 
peoplee were newly infected with HIV and 3 million people died. 
Sub-Saharann Afiica bears the brunt of this global catastrophe. In 2003, it was home to an 
estimatedd 29 million people living with HIV/AID S (70% of the global total) In that same year 
theree were 3,5 million new infections in the region and 2.4 million AIDS related deaths, 
representingg 77% of global AIDS deaths for that year. The most severely affected countries 
aree in eastern and southern Africa. 

Thee TB and HTV/AIDS epidemics overlap, particularly in sub-Saharan Africa. Of the 11.4 
millionn adults estimated to be co-infected with HTV and Mycobacterium tuberculosis 
worldwidee in 20002 71% live in sub-Saharan Africa5. With an annual estimated TB incidence 
ratee of 110 per 100,000 population, this region currently has the highest TB incidence rate in 
thee world2. The annual rate of increase of TB cases in this region is estimated at 6%5 

Inn 2000,12% of global TB deaths were attributable to HIV/AIDS, the figure being highest in 
thee African region at 39%?. 

Thee interaction between HIV and tuberculosis. 

TBB accelerates the progression of HIV-related immune suppression and is one of the 
leadingg causes of death among people living with HTV/AIDS. The diagnosis of TB in HTV 
positivee individuals is difficult, often leading to delays in diagnosis and treatment which in 
turnn contributes to increased death rates6"9. 

Wheree HTV-TB co-infection occurs, HTV infection is the most important driving force behind 
thee TB epidemic for a number of reasons; Firstly, HIV is the most powerful known risk factor 
forr reactivation of latent MTB infection to active disease10. In persons infected with MTB 
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only,, the risk of clinically significant disease within the first year after infection is 
approximatelyy 1.5%, which thereafter decreases to a fairly stable risk of 0,1% or less per 
annumm after 5 years1 J'12. Conversely, in persons co-infected with Mycobacterium tuberculosis 
andd HIV, the annual risk of active TB is between 5 -15%, with the risk increasing as the 
immunee system becomes more compromised15"1*  Secondly, in individuals who are HTV 
positive,, there is a higher risk of rapid TB progression to active disease soon after infection 
withwith Mycobacterium tuberculosis1 *  Finally, HIV increases the rate of recurrent TB, which 
mayy be due to either endogenous reactivation (true relapse) or exogenous re-infection17"21. 

Thee strong link between HTV and TB his several implications for TB control. The main 
problemss include: 

IncreaseIncrease in TBcase rates. Since the mid 1980's, TB case notification rates have risen up to 
400%% in many African countries including those with well-organized TB control 
programmess 2t. Many of these countries have TB case notification rates reaching peaks of 
moree than 400 cases per 100,000 people. High TB rates increase the need for human and 
infrastructuree resources in the health sector, the need for TB diagnostic facilities and case 
holdingg and enhance the risk of nosocomial TB transmission among patients and health staff29" 

IncreasingIncreasing HIV prevalence in TB patients and difficulties in diagnosis. In some countries in 
sub-Saharann Africa, up to 70% of TB patients are HTV positive1'**  High HTV rates mean high 
ratess of smear-negative pulmonary TB and extrapulmonary TB 25j **  . Diagnosis of smear-
negativee pulmonary TB in particular poses diagnostic problems as chest X-rays become 
atypicall  with advanced immunodeficiency. For instance the chest X-ray may be normal in 
somee patients with disseminated disease while other patients might be wrongly diagnosed as 
TBB patients"*3* 

HIV-relatedHIV-related morbidity and mortality. Countries with a high HTV prevalence have case fatality 
ratess of up to 25% in smear-positive patients and 40-50% in smear negative pulmonary TB 
patients.. A large proportion of these deaths take place early during the course of anti-TB 
treatmentt and 2-year survival is low17,27,39* 43. 
Att the level of immune deficiency at which HIV-infected individuals develop TB, they are 
susceptiblee to a range of HIV-related diseases44"46 such as bacterial infections, infection with 
pneumocystisispneumocystisis carinnii and toxoplasmosis, which contribute to the increased morbidity and 
mortalityy in this group. The impact of HIV on TB mortality is further addressed below under 
thee sub section on the "Impact of HIV on mortality in tuberculoisis patients" 

HigherHigher risk of recurrence ofTB. Recurrent TB is defined as a case óf TB, which has started 
Afterr a patient, has completed a full course of anti-TB treatment for previous tuberculosis47 

Thee risk of recurrent TB is increased in HTV positive patients17"21. Increasing numbers of cases 
off  recurrent TB add to the overall case burden that TB control programmes have to tackle. As 
thee drug regimen for recurrent TB is more expensive, the overall costs of anti-TB treatment 
aree increased. In addition, the drug regimen for re-treatment cases is more complicated47. 
Increasingg recurrent TB rates challenges the credibility of TB control in the eyes of patients, 
thee community and health staff 
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CommunityCommunity perception of the link between TB and HIV. The general public has increasingly 
begunn to associate TB with AIDS. In communities where HIV/AID S related stigma is present, 
theree could thus be a risk that TB suspects delay accessing health services for fear of being 
seenn to have AIDS. Such delays increase the risk of TB transmission in the community and 
reducee the chances of a good outcome with anti-TB treatment48*49. 

Thee impact of HIV on mortalit y in tuberculosis patients in sub-Saharan Afric a 

Deathh rates in patients treated for TB in sub-Saharan Africa have increased in the last 
10-155 years, the most important reason being concomitant HIV infection46 

casecase fatality rates for all forms of TB are considerably higher in HIV-positive than HIV-
negativee TB patients and the death rates in the HIV positive group is the main contributing 
factorr to overall TB mortality. The case fatality rates in HIV-positive TB patients and HTV-
negativee patients in a number of countries where data is available is estimated respectively at 
322 5% and 8.95% in Burkina Faso50,16% and 8 % in Tanzania51,31.3% and 4.4% in Zaire52 

andd 35% and 9% in Zambia53. 

Closee to 40% of overall TB mortality is early mortality occurring within the first 2 months of 
anti-TBB treatmenttt In Nairobi, Kenya, nearly one third of the deaths in HIV-positive TB 
patientss who were followed on anti-TB treatment for 6 months occurredd during the first month 
off  treatment54. In Zomba, Malawi, about half of all the deaths reported in HIV-positive TB 
patientss during 12 months of follow-up occurred during the first month of treatment44. In 
Hlabisa,, South Africa, the probability of death for both HTV-positive and HTV-negative 
patientss was greatest during the first two weeks following the start of treatment56. These 
findingss could to a certain extent be due to ascertainment bias when late mortality is partly 
includedd in the "defaulter" category and when defaulter rates are relatively high. However also 
inn countries such as Malawi where defaulter rates are close to 1 %, early mortality constitutes 
thee large chunk of overall mortality. 
Highh mortality during anti-TB treatment in sub-Saharan Africa challenge the credibility of TB 
control.. In HIV-positive smear-positive pulmonary TB patients, the high death rates also mean 
thatt treatment is less cost effective in terms of years Of life saved than previously calculated 
forr HIV-negative patients56 

Theree are several possible ways in which HTV adversely contributes to TB mortality. Firstly, 
thee incidence of HTV related opportunistic infections is high and this contributes to increasing 
easeease fatality rates57"59. Secondly, biological interactions between HTV and Mycobacterium 
tuberculosistuberculosis accelerate the course of HTV infection and enhance the suppression of cellular 
immunity,, which is strongly associated with death. This coupled with difficulties in diagnosis 
particularlyy in smear negativepulmonary TB contributes to late initiation of treatment and 
higherr case fatality rate?5,3 . Even in the absence of HTV, the diagnosis of smear negative 
pulmonaryy TB can challenge the most experienced physicians. As rates of HTV rise, an 
increasee in the proportion of pulmonary TB patients with negative sputum smears may be 
anticipated,, due to the effects of increased immuno-suppression reducing pulmonary cavity 
formationn and sputum bacillary load3*. In a study in Malawi, that determined the causes of 
smear-negativee pulmonary TB in 352 suspected pulmonary TB cases, 39% had TB confirmed 
onn culture while 22% had other conditions mimicking TB while in 39% of suspects no firm 
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diagnosiss could be made38. The use of bronchial lavage and culture improves detection of TB 
bacillii  in those with a lower sputum bacillary load, but such investigations require 
sophisticatedd laboratory facilities and expertise which at the moment are beyond the reach of 
mostt TB control programs in resource-limited settings. The case fatality rates in smear-
negativee pulmonary TB in sub-Saharan Africa might thus be a mix of deaths from TB and 
otherr HIV related diseases misdiagnosed as TB. 

Finally,, sub-optimal TB management within health services is likely to contribute to an 
increasedd case fatality rates. In particular, HIV increases the demands on already over-
stretchedd and under-resourced health services through increasing TB notification rates39'33. 
Reducedd human resource capacity through HIV related deaths of health care workers and 
absencee from work due to repeated illness and attendance at funerals is also a growing 
problem60. . 

Littl ee has so far been done to combat the high mortality observed amongst HIV-positive TB 
patientss in Africa. There are three main options, which are not mutually exclusive. 

al l JJ Since HIV related opportunistic infections are known to be an important cause of the 
highh morbidity and mortality experienced by HIV-positive TB patients, interventions 
too prevent these infections might improve survival  9' 
Betweenn 1995 and 1998, a cotrimoxazole-placebo controlled trial conducted in Cote 
d'lvoiree in HIV-positive smear-positive pulmonary TB patients showed a 48% 
reductionn in deaths in the cotrimoxazöle group61. The incidence of bacterial infections 
wass also lower in the cotrimoxazöle group. The results of this study were an important 
factorr in persuading WHO/UNA1DS to issue provisional recommendations that 
cotrimoxazölee be given to all patients in Africa living with AIDS which by definition 
includess HIV-positive patients with TB62 

Despitee the encouraging results from cote d'lvotre, African countries are yet to 
implementt cotrimoxazöle prophylaxis for TB patients on a widespread national level. 
Thee concern is that, prevalence and resistance patterns of commonly occurring 
pathogenss particularly Steptococcus pneumoniae and Salmonella species might be 
differentt from that in Cote d'lvoire and this might effect the relative efficacy of the 
drug. . 
Althoughh several African countries are considering cotrimoxazöle prophylaxis for HTV 
positivee TB patients, there is still a need for further evaluation of feasibility, efficacy 
andd acceptability in different settings63. The prospect of cotrimoxazöle prophylaxis is 
howeverr of particular relevance in resource-limited settings as the drug is cheap, easy 
too administer and readily available. 

b)) Highly Active Antiretroviral Treatment has dramatically reduced mortality rates in 
HIV-infectedd patients in western countries64,63. There is now a growing positive 
commitmentt for treatment and resources are becoming available for antiretroviral 
treatmentt through the global Fund to fight AIDS, TB and Malaria (GFATM). World 
Healthh Organization has recently released guidelines for scaling-up antiretroviral 
treatmentt in resource-limited settings*6 which have included eligibility for HIV-
positivee TB patients. 
Howeverr the current prospects for widespread use of highly active antiretroviral 
treatmentt in sub-Saharan Africa are faced with the challenge of insufficient human 
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resourcess for service delivery, weak health infrastructure, cost of drugs and concerns 
aroundd adherence and safety particularly among TB patients. It is thus likely to be 
somee time before highly active antiretrovirall  treatment becomes available on a 
widespreadd level within National TB control programs. 

c)) Reducing delays in diagnosis and treatment of TB through a combination of active 
case-finding,, improved and increased resources for diagnosis and treatment of TB as 
welll  as HTV related opportunistic infections is likely to have an effect in reducing 
mortality. . 

Otherr  consequences of HIV/AID S and tuberculosis 

Thee HIV/AID S epidemic has an immediate effect on the health sector, increasing the 
demandd for public and private health services and at the same time taking its toll on health 
personnel.. For example, the share of hospital beds occupied by patients who are HIV-positive 
exceedss 50% in most Southern African countries. In order just to maintain the numbers of 
doctorss and nurses, training would have to increase by 25 to 40 percent over the 2000-2010 
period67,68. . 
TBB takes its toll on health service delivery in terms of financial, infrastructure and human 
resourcess needed for diagnosis, treatment and follow up. . 

Socially,Socially, the number of AIDS orphans is increasing rapidly. By the year 2010, in some 
countriess between 4.1 % (Lesotho) and 7.9% (Swaaland) of the total population, or between 
122 and 20% of the relevant age group will be under-aged orphans (0-14)67. The effects of a 
largee proportion of orphans who do not have appropriate access to shelter, education and 
nutritionn would have its own toll on social pathologies, urban migration, security and health. 
Individualss with TB are often too sick to work and thus lose income. This has an adverse 
impactt on the education of family members such as the withdrawal of children from school. In 
manyy countries, TB is still associated with stigma and a diagnosis of TB is often associated 
withh isolation, abandonment and in certain cases divorce particularly in women. These events 
havee psychological and social costs both to affected individuals as well as the community. 

Economically,Economically, HTV/AIDS has become the leading cause of mortality and the single most 
importantt contributor to the burden of disease among adults (15-59 years) worldwide in 2002. 
Itt is the leading cause of disease burden in males (7,4%) and the second in women (7.2%)0. 
AIDSS affects the most productive age group, and thus teachers, health care workers, civil 
servantss and the labor force in general. In countries like Botswana, Namibia, South Africa and 
Zimbabwe,, the number of new teachers that require to be trained in order to replace those lost 
duee to AIDS has increased by between 65 and 119 percent in 200067. HIV/AID S is projected 
too reduce economic growth in countries such as South Africa by 17% by 2010 . If such 
countriess do not take effective measures to combat AIDS, there is likely to be complete 
economicc collapse in 3 generations'*8. 
Thee costs of providing AIDS care including management of opportunistic infections, 
antiretrovirall  therapy and palliative care (at a modest antiretroviral coverage rate of 10%), will 
exceedd one half of public health expenditure for some sub-Saharan African countries 
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TBB ranks high among causes of mortality and healthy life lost in adults (3rd among all 
causess worldwide) . The disease affects the most productive and economically active 
segmentt of the population with 80% of victims being aged between 1S and 49 years. The cost 
bornee by the patient often exceeds the costs to the health ministry. It is estimated that lost 
work-timee and lost income from TB morbidity are 3-4 months and constitute at least 20% of 
annuall  household income. The potential cost of lost productivity due to TB is in the order of 
4%-7%% of Gross National Product ™ in high burden countries. 

Frameworkk for  tubercnlosis and HTV associated tuberculosis control 

Thee overall aim of TB control is to reduce mortality, morbidity, and transmission. The 
mainn intervention is standardized combination chemotherapy for all identified sputum smear-
positivee TB patients who are the main sources of infection. The framework for effective TB 
controll  incorporates a global strategy known as DOTS71 (Directly Observed Treatment Short-
course)) The five components of this strategy include: 

1.. Sustained political commitment 
2.. Access to quality-assured TB sputum microscopy services 
3.. Provision of standardised short-course chemotherapy for all cases of TB 
4.. Uninterrupted supply of quality assured drugs and 
5.. Standardised recording and reporting system. 

Thee global targets for TB control, adopted by the World Health Assembly in 1991, were to 
curee 85% of newly detected cases of sputum smear-positive pulmonary TB and to detect 70% 
off  the estimated smear-positive pulmonary TB cases by the year 2000, By 1997, it became 
apparentt that these targets could not be met, and at the World Health Assembly in May 2000 
theyy were postponed to 2Ö0572 

Duee to the strong link between HIV and TB, TB and HIV programmes share mutual concerns: 
preventionn of HIV should be a priority for TB control and TB care and prevention should be a 
priorityy for HIV/AID S programmes. Whereas previously TB programmes and HIV/AID S 
programmess have largely pursued separate courses, they need to exploit synergies in 
supportingg health service providers to deliver joint TB-HTV interventions. At the service 
deliveryy level, reciprocal synergies exist between different service providers e.g. HIV-positive 
clientss who undergo voluntary counseling and HTV testing have a high rate of TB (and could 
thereforee benefit from TB screening and treatment) and TB patients have a high rate of HTV 
(andd therefore could benefit from voluntary counseling and HTV testing and associated 
services).. Establishing collaborative TB and HTV programme activities will require increased 
fundingg and efficiency, increased general health service capacity to deliver interventions 
(humann resources, infrastructure and commodities) and effective coordination of activities on 
thee part of the manyy role players often involved. 
UpUp to now the efforts to control TB among HIV-infected people have mainly focused on 
implementingg the DOTS strategy for TB control i.e. identifying and curing infectious TB 
casess among patients presenting to general health services; This targets the final step in the 
sequencee of events by which HTV fuels TB, namely the transmission ofMycobacterium 
tuberculosistuberculosis infection by infectious TB cases. 
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Thee expanded scope of the new strategic framework for TB control in high HIV prevalent 
populationss consists of interventions against tuberculosis (intensified case-finding and cure 
andd TB preventive treatment) as well as additional interventions against HIV (and therefore 
indirectlyy against TB) e.g. promotion of condom use, provision of sexually transmitted 
infection,, and antiretrovtral treatments73,74. (Table 1) 

Tablee 1: Interventions to control TB in high HIV prevalent populations. 

Fulll  Implementation of the DOTS Strategy 
Additionall  Interventions beyond Effective case finding and treatment 

Interventionss directly against TB Interventionss against HTV 
(andd therefore indirectly against TB) 

Throughh TB case detection and treatment: 

Intensifiedd TB case finding in high-risk 
groups:--

-- HTV^JOsitive VCT clients 
Intravenouss drug users 

-- Patients with STIs 
PLHAA support groups 
Homee based care patients 
Prisoners s 
Householdd contacts of TB patients 

Throughh prevention of new TB cases 

Isoniazidd preventive treatment for PLHA 

Treatmentt to prevent a first ever 
episodee of TB 
Treatmentt to prevent a recurrent 
episodee of TB 

Byy preventing HTV transmission 
-- Condom promotion 
-- Treatment of STIs 

Voluntaryy counseling and HTV 
testing g 

-- Safe injecting drug use 
Sexuall  behavioral changes 
Preventionn of mother to child 
transmissionn of HIV 

-- Safe blood 
-- Universal precautions by health care 

workers s 
Targetedd interventions to high risk 
locations,, e.g. brothels 
IECC activities 
Lif ee skills 
Antiretrovirall  treatment 

Byy increasing immune function in PLHA 

-- Antiretroviral treatment 

Byy providing care for PLHA 

Treatmentt of HTV related diseases (infections and tumors) 
-- Prevention of HTV-related infections 

Psycho-sociall  support 
Palliativee care 
Nutritionall  support 

AdaptedAdapted from the WHO Guidelines for implementing collaborative TB and HIV programme activities73,74 

Abbreviations:Abbreviations: STI - sexually transmitted infection; PLHA - people living with HIV; IEC - information, 
educationeducation and communication; VCT - voluntary counseling and HIV testing 
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Operationall  research questions on HIV-T B in sub-Saharan Afric a 

Operationall  research questions linked to HTV-TB include those related to prevention 
andd treatment of HIV related opportunistic infections in TB patients, administration of highly 
activee anti-retroviral treatment and its effects on TB mortality, enhancing early diagnosis and 
treatmentt of TB and questions around preventing TB in HTV positive individuals. 

Specificc questions include: 

 What are possible reasons for mortality including early mortality in HIV-positive TB 
patients? ? 

 Are pathogens causing deaths in HIV-positive TB patients susceptible to 
cotrimoxazole.. Are these pathogens the same as those isolated in Cote d'lvoire?. How 
wouldd varying resistance profiles to cotrimoxazole in commonly occurring pathogens 
particularlyy Streptococcus pneumoniae and Salmonella species affect drug efficacy? 

 Is it feasible to introduce voluntary counseling, HIV testing and cotrimoxazole 
prophylaxiss within routine program conditions? Is the drug associated with a low rate 
off  adverse side effects or in other words is it a "safe drug*1 to be made available to TB 
patientss under routine programme conditions? Will introducing cotrimoxazole for HTV 
positivee TB patients reduce overall death rates in a TB control program? 

 Will TB patients be compliant with cotrimoxazole prophylaxis during the course of 
anti-TBB treatment? Will these patients still continue being compliant on cotrimoxazole 
afterr completing anti-TB treatment at which time the administration of cotrimoxazole 
iss in principle no longer the direct responsibility of the TB control program? 

 Does resistance increase with long-term administration of cotrimoxazole prophylaxis? 
 Is it feasible to offer highly active anti-retroviral treatment to HIV-positive TB patients 

andd will tins intervention reduce mortality rates during anti-TB treatment? What will 
bee the effects of joint administration of anti-TB drugs and anti-retroviral drugs in terms 
off  incidence of side effects and patient management? 

**  How can TB be diagnosed and treated earlier in high-risk groups e.g. household 
contactss of index TB cases, HTV positive voluntary counseling and testing clients? Can 
thee diagnosis of smear-negative PTB be improved in resource-limited settings? 

**  Is it feasible to offer isoniazid preventive treatment to HTV positive voluntary 
counselingg and HTV testing clients and is it possible to ensure high adherence to the 
regimen? ? 
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EPIDEMIOLOG YY AND CONTROL OF SEXUALL Y TRANSMITTE D 
INFECTION S S 

Sexuallyy transmitted infections in sub-Saharan Afric a 

Burdenn of sexually transmitted infections 

Sexuallyy transmitted infections rank among the top five categories for which adults in 
developingg countries seek health services75'76. The most common curable sexually transmitted 
infgectionss include gonorrhoea, chlamydial infection, syphilis, trichomoniasis, chancroid, 
lymphogranulomaa venereum and donovanosis. The incurable but preventable sexually 
transmittedd infections include the human immunodeficiency virus (HIV)*  human papilloma 
virus,, hepatitis B virus, and herpes simplex virus. 

Thee world health organization estimates that 340 million new cases of curable sexually 
transmittedd infections occurred world wide in 199976. This included 12 million new cases of 
syphilis,, 62 new cases of gonorrhoea, 92 new cases of chlamydial infection and 174 million 
neww cases of trichomoniasis. One in four of all these new cases (69 million) occurred in sub-
Saharann Africa. This region of Africa also bears the largest burden in terms of the yearly 
incidencee of curable sexually transmitted infections among the 15 to 49 year olds which is 
estimatedd at 11-3S%76. In addition to curable sexually transmitted infections, out of a global 
totall  of about 40 million people living with HTV/ATDS in 2003,29 million (70% of the global 
total)) were living in sub-Saharan Africa. 

Thee interaction between sexually transmitted infections and HIV/AID S 

Thee interaction of sexually transmitted infections with HTV is complex with the 
possibilityy of reciprocal influences on susceptibility, infectiousness and the natural history of 
infections77.. Both ulcerative disease and non-ulcerative sexually transmitted infections 
enhancee HTV transmission77"79, 
Thiss interaction between sexually transmitted infections and HIV is bi-directional. 1) sexually 
transmittedd infections increase the susceptibility of a person to get infected with HTV and 2) 
sexuallyy transmitted infections increase the infectiousness Of HIV-infected persons. 

SexuallySexually transmitted infections increase the susceptibility of a person to get infected with HIV. 
Sexuallyy transmitted infections increase HTV susceptibility by disruption of mucosal 

tissues,, increasing the number of CD4 lymphocytes (the target cell for HTV) and the number of 
receptorss per cell . For instance, in women who have gonnorhoea or chlamydial infection, 
theree is a disproportionate increase in the number of CD4 lymphocytes in the endocervix81. 

SexuallySexually transmitted infections increase the infectiousness of HIV-infected persons. 
Sexuall  transmission of HIV depends to a great extent on the inoculum of the virus. The 

sheddingg of HIV in genital fluids is increased by sexually transmitted infection related 
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inflammatoryy responses and exudates from lesions, making men and women who have a 
sexuallyy transmitted infection and are HIV positive more infective85'87 

Inn a study in Malawi, HTV-1 positive patients with urethritis had an eight-fold increase in the 
secretionn of HTV-1 RNA in semen compared with a control group88. In Abidjan, Cote d'lvoire, 
aa significant increase in the detection of HIV-1 DNA in cervico-vaginal lavage samples from 
patientss with gonorrhoea, chlamydia, cervico-vaginal ulcer, or cervical mucopus was found87. 
AA week after sexually transmitted infection treatment, the detection of HTV-1 in these 
secretionss decreased trom 42% to 21%. Such changes in detection rate were not observed in 
womenn whose sexually transmitted infections were not cured90; Treatment of sexually 
transmittedd infections thus affect the biological interaction between these infections and HTV 
byy reducing the shedding of HTV. In addition, HTV-I vaginal shedding was significantly 
associatedd With HSV-2 shedding1*. 

SexuallySexually transmitted injection treatment as a way of reducing the probability of HIV 
transmission. transmission. 

Inn order to quantify the effect of sexually transmitted infection treatment at a 
populationn level, three community levels randomized controlled intervention trials have been 
conductedd in Africa91"93. 
Inn Mwanza district of rural Tanzania, treating sexually transmitted infection symptomatic 
individualss using the syndromic approach reduced HTV incidence in the study population by 
42%91. . 
Inn Rakai, Uganda, the intervention involved directly observed mass treatment for curable 
sexuallyy transmitted infections at 10 month intervals. After 3 mass treatment rounds that 
spannedd 20 months, HTV incidence was similar in the intervention and control communities92. 
AA third trial was conducted in Masaka, rural Uganda93, where all adults living in 18 
communitiess were randomly allocated to receive behavioral interventions alone (Group A), 
behaviorall  and sexually transmitted infection interventions (Group B), or routine government 
healthh services and community development activities (Group C). After a median follow-up of 
3.66 years, it was not possible to show a measurable reduction in HTV-1 incidence. There was 
evidencee in group A of reduced HSV-293. 
Althoughh superficially, the results of these three landmark trials may appear contradictory94"95, 
inn fact the 3 studies tested different interventions in different HTV-1 epidemic settings and the 
divergentt results may be complementary rather than contradictory. 

Thee results from the Rakai trial suggest that intermittent mass treatment for sexually 
transmittedd infection alone, offered to the general population is not an effective strategy to 
preventt HIV infection. This divergent result with regard to the Mwanza trial might be 
explainedd by a number of reasons. First, sexually transmitted infection co-factors in HTV 
transmissionn may play a larger role in early concentrated HTV epidemics as in Mwanza than in 
maturee epidemics such as in Rakai. This is because early, in HTV epidemics infections take 
placee primarily in core groups of highly sexually active individuals, who have high rates of 
sexuallyy transmitted infections. Later on, more HTV transmissions occur in stable relationships 
withh lower sexually transmitted infection exposure. Second, as a result of selective HTV-
attributablee mortality among high-risk individuals, STI prevalence's decline during the 
evolutionoff  the epidemic with time. Third, the prevalence of incurable sexually transmitted 
infectionss particularly herpes simplex type 2 (HSV-2) is higher in sub-Saharan Africa and this 
enhancess HIV transmission. Since no effective treatment for HSV-2 was provided in the Rakai 
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study,, the likely effect of the sexually transmitted infection intervention on HTV transmission 
iss further reduced93 

Finally,, Uganda has experienced a reduction in sexual risk-behavior. This causes a fall in the 
prevalencee of short-duration sexually transmitted infection which in turn will reduce the 
importancee of these curable sexually transmitted infection on HIV transmission. 
Onn of the hypothesis to explain the results of the Masaka trail was that the population 
attributablee fraction of new cases of HIV-1 due to sexually transmitted infection was lower 
thann that in the Mwanza trial. Such an association could have been compounded by the 
importancee of HSV-2 as a cause of genital ulcers. As in the Rakai trial, HSV-2 was a much 
moree common infection than syphilis. Since no effective treatment for HSV-2 was provided, 
thee likely effect of the sexually transmitted infection intervention is further reduced " 
Sincee intervention clinics also promoted condom use, there might have been an effect of 
behaviourall  change associated with increased condom use. 

Thee extensive observational data however leaves littl e doubt that sexually transmitted 
infectionn facilitate HIV transmission through direct biological mechanisms and sexually 
transmittedd infection control remains an integral part of HIV/AID S control. Sexually 
transmittedd infection control is a good idea by itself due to its potential contribution to HIV 
prevention,, even if its population impact is uncertain. 

Consequencess of sexually transmitted infections. 

Thee main consequences of sexually transmitted infections include health, social and 
economicc consequences. The health consequences of sexually transmitted infections other 
thann HIV/AID S includes pelvic inflammatory disease, urethral strictures, adverse pregnancy 
andd neonatal outcomes and cervical cancer. 
Pelvicc inflammatory disease is often the most common cause of admission to gynecological 
wardss in developing countries96" Direct sequel of pelvic inflammatory disease includes 
infertility,, ectopic pregnancy with subsequent maternal mortality, chronic pelvic pain and 
discomfort,, risk of repeated infections and hysterectomy57' In Africa pelvic inflammatory 
diseasee associated infertility accounts for 50-80% of all causes of infertility97,98. 
Urethrall  stricture occurs in one out of every seven males with gonorrhea and often requires 
urologicall  intervention in order to prevent further complications caused by restricted urine 
flow.flow. Gonnorhoea and Chlamydia trachomatis causes morbidity both in the Mother and in the 
newborn999 Vertical transmission occurs in 30-50% of infants whose Mothers are infected with 
N.gonorrhoeaN.gonorrhoea and if untreated, gonococcal opthalmia neonatorum, leads to blindness 
Syphiliss caused by Treponema pallidum can cross the placental barrier, infect the fetus and 
causee congenital malformations100,101. In developing countries where routine screening 
programss for early detection of cervical cancer are limited or nonexistent102"104, this cancer 
(attributablee to the human papilloma virus) is the second most important cause of cancer-
relatedd mortality among women. 

Socially,Socially, consequences of sexually transmitted infections such as infertility may be associated 
withh abusive behavior and divorce. Particularly, in African society, infertility is often 
associatedd with complex social interactions. In Tanzania for instance, a husband can return an 
infertilee woman to her parents and ask for a return of the bride price105. 
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Economically,Economically, sexually transmitted infections (other than HIV/AIDS) account for 0.5% of the 
globall  disease burden in adult men and 1% of the burden in women . Using sophisticated 
diagnosticc techniques the cost of diagnostics can exceed the per capita national healthcare 
budgetss of many low-income countries101. 

Frameworkk for  sexually transmitted infection control. 

Thee rate of spread of sexually transmitted infection's including HIV, is determined by 
threee factors: 1) the average rate of exposure of susceptible people to infected individuals, 2) 
thee average probability that an exposed susceptible person will acquire the infection (the 
"meann efficiency of transmission") and 3) the average time that newly infected persons remain 
infectiouss and continue spreading infection. In terms of a mathematical model , this 
relationshipp can be expressed as Ro = c X (3 X D where RQ (the basic reproduction number) is 
thee number of secondary cases of STI arising from an "average" new case in a totally 
susceptiblee population, c represents the "effective mean rate of sexual partner change" within 
aa population, f$ is the mean efficiency of transmission per exposure and D is the mean duration 
off  infectiousness after acquisition of a new infection. In the presence of considerable 
heterogeneityy in tile rate of partner change, the "average" is strongly influenced by core 
groupss (such as sex workers and their clients]. 
Thee principles of interventions for control of STTs within a population thus depend on: 

1)) Reducing the rate of exposure to sexually transmitted infections. This can be achieved by 
loweringg the rate of partner exchange (fewer sex partners) and avoiding risky partners and 
sexuall  networks 

2)2) Reducing the efficiency of transmission. The main stay of this intervention involves Use of 
condoms.. Microbicidal agents (alone or combined with spermicides) that could be 
administeredd vaginally before sexual intercourse to kill sexually transmitted infection 
pathogenss and HTV also reduce the efficiency of transmission. Promoting safer traditional 
sexuall  practices that involves a modification of traditional practices that increase the 
efficiencyy of transmission is part of this strategy. 

3)) Shortening the duration of infectiousness. The main interventions in this respect include 
providingg accessible and acceptable services for detection, and treatment of sexually 
transmittedd infections. This will reduce population prevalence of infection, Early diagnosis 
andd treatment of sexually transmitted infections, avoiding sex or using condoms until 
curedd and assisting partner notification and treatment are important aspects of individual 
casee management. 

Forr HTV infection and most other viral sexually transmitted infections, therapy has not 
beenn yet been clearly shown to shorten the duration of infectiousness. Thus, interventions 
currentlyy target the rate of exposure and the efficiency of transmission. 

SexuallySexually transmitted infection - syndromic management 

Mostt developing countries have adopted the syndromic approach for sexually 
transmittedd infection management as recommended by the world health organizationI07, The 
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syndromicc approach of treating sexually transmitted infections is based on identifying a 
syndromee — a group of symptoms and easily recognized signs associated with a number of 
well-definedd etiologies. Once a syndrome has been identified, treatment can be provided for 
thee majority of the organisms responsible for that syndrome. 
Thee syndromic approach is particularly useful in developing countries where laboratory 
facilitiess for diagnosis are often unavailable and human resource skills limited. The approach 
allowss same day treatment and avoids the need for repeated visits by the patient 
Sexuallyy transmitted infection syndromes can be managed easily arid rapidly using clinical 
flowchartss (also known as algorithms or decision trees) for diagnosis and treatment. The world 
healthh organization recommends that national sexually transmitted infection control programs 
incorporatee diagnostic and therapeutic flow charts into their management guidelines 07. 
Theree are many advantages of using flow charts. First, it rationalizes and standardizes 
diagnosis,, treatment and referral. Second, data collection and analysis is simplified which in 
turnn facilitates surveillance, planning (such as the purchase of drugs/supplies) and training. 
Finally,, standardization of treatment delays the development of anti-microbial resistance of 
sexuallyy transmitted organisms. 

Onee of the main disadvantages of the syndromic approach is that the strategy does littl e to 
diagnosee asymptomatic infections and diminish the sub clinical sexually transmitted infection 
pool.. In women, symptoms are poorly predictive for vaginal discharge1 ,1(W. 

InterventionsInterventions in core groups such as commercial sex workers 

Thosee individuals with the highest rates of partner change, epidemiologically referred 
too as "core groups" (such as commercial sex workers) disproportionately increase the rate of 
spreadd of sexually transmitted infection within a population. Infection spreads fastest among 
suchh dense sexual networks which have sexual links between many people over a short period 
off  time. 
Commerciall  sex workers in developing countries are particularly vulnerable to sexually 
transmittedd infections and HIV infection. Because of high infection rates and large numbers of 
sexuall  partners, sex workers are considered a core group or "high frequency transmitters". 
Targetedd interventions110 in this group could thus have considerable effect in slowing the 
spreadd of the HIV epidemic at a relatively low cost111 

Duringg a female sex worker intervention in South Africa, including monthly presumptive 
treatmentt of bacterial sexually transmitted infection, gonococcal and chlamydial rates 
decreasedd from 25% to 10% and from 11 % to 6% respectively. Genital ulcer prevalence 
decreasedd from 10% to 4% among female sex workers and from 6% to 1% among miners112. 
InIn Thailand where 100% condom use was promoted in brothels, there was a marked reduction 
inn the rates of sexually transmitted infection"1. A similar targeted intervention among 
commerciall  sex workers in Abidjan showed a decline in HTV and sexually transmitted 
infectionn prevalence114. 
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Operationall  research questions on sexually transmitted infections control in sub-
Saharann Africa . 

Sexuallyy transmitted infection control is an integral part of AIDS control. Sexually 
transmittedd infection control requires a thorough understanding of specific sexually 
transmittedd infection prevalence in different population groups, the efficacy of antibiotic 
regimenss used in the sexually transmitted infection syndromic management and sexual and 
healthh seeking behavior among patients with sexually transmitted infections including core 
groups.. Specific questions on STÏ/HIV7AIDS control include: 

**  What is the prevalence of pathogens causing sexually transmitted infections in men 
andd women. For those that are treatable, what are their drug sensitivity patterns? Is the 
prevalencee different in rural and urban areas? 

 What is the health seeking and sexual behavior of men who contract sexually 
transmittedd infections? How can delays in diagnosis and effective treatment be 
limited? ? 

 Can alternative care providers be included in sexually transmitted infection control 
strategiess and how can collaboration with these groups be enhanced? 

 What is the prevalence and pattern of sexually transmitted infections among core 
groupss such as commercial sex workers? Among commercial sex workers who have 
suchh infections (and those that do not), what proportion use condoms "always"? Are 
theree factors that are associated with "no condom use" in tins high risk group? 

 What is the prevalence, incidence and pattern of sexually transmitted infections among 
prisonn inmates? 

 How can partner notification and treatment be improved? 
 Is it feasible to integrate routine screening of sexually transmitted infections at sites 

wheree HTV* and TB screening is done? 
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Settingg of the studies: Malawi - country profile. 

Thee republic of Malawi is located in Southeast Africa, landlocked by Mozambique on 
thee Southeast, Tanzania in the North and Zambia in the west (Figure 1) 
Itss 118,480 sq. km area takes the shape of a narrow elongated plateau with rolling plains, 
roundedd hills, and mountains in the south and the north. Twenty percent of the area is 
occupiedd by lakes (Figure 2). 

Theree are three main administrative regions (North, Central, South) which are divided into 25 
districts.. Districts are further divided into 202 traditional authorities headed by a traditional 
chief. . 
Thee population in 1999 was estimated at 10,640,000115. Malawi is one of the most densely 
populatedd countries in Africa with 105 persons per km2. It is one of Africa's poorest countries 
withh 65% of the population living under the poverty One1 '*. 

Malawii  is one of the few African countries in which both the allopathic and traditional sectors 
off  health are officially recognized. The latter are thought to play an important part in health 
deliveryy because of their geographic and cultural accessibility. The traditional sector is 
particularlyy known for its traditional birth attendants and traditional healers who are licensed 
byy government. 

Malawii  has very poor health indictors (Table 1). Life expectancy at birth is 41 years: 
23%% of children die before they reach the age of 5 years; and nearly 6 out of every 1,000 
womenn die in childbirth. The main human development and health indicators for Malawi are 
shownn in table 1. 

Tablee 1: Human development and health indicators - Malawi (2002) 

Surfacee Area 118,480 Square kilometers 
Noo of districts 25 
Traditionall  authorities 202 
Populationn 10,640,000 
Populationn growth rate 2.4% 
Populationn below poverty line 65% 
GDPP (USD) 8.9 billion 
Literacyy rate (Total/Male/Female) 56%/72%/42% 
Healthh expenditure (per capita) 10 USD. 
UNDPhumann development index. Nb. 161 of 192 countries. 
Lif ee expectancy at birth 41 years 
Crudee birth rate 47/1000 population 
Crudee death rate 22/1000 population 
Maternall  mortality rate 620/100,000 population 
Underr 5 mortality rate 234/1000 live births 
Infantt mortality rate 140/1000 live births. 
Totall  fertility rate 6.8 children/woman 
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Figuree 1. Map showing Malawi in Afric a 
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Figuree 2.Map of Malawi. 
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HIV/AID SS and tuberculosis in Malawi 

HIV/AID S S 
Malawii  has one of the highest levels of HIV infection in the world. In 2003, out of a 

populationn of about 10.5 million, there were an estimated 900,000 people living with HIV and 
AIDS.. In the same year, there were an estimated 87,000 deaths due to AIDS in the most 
productivee age group (15-49 years). The HIV prevalence in this age group is estimated at 
14.40/0'177 Among antenatal women tested, HIVV seroprevalence rates varied from 4% to 36% in 
variouss sentinel sites, were higher in the south than the north, and were higher in urban and 
semi-urbann sites than in rural sites. 
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Thee cumulative number of AIDS orphans (children who have lost their Mother or Father or 
bothh parents to AIDS and who were alive and under 15 years at the end of 2001) is 
approximatelyy 400,000, with more than 60,000 being added to this pool each year. 
Thee impact of the epidemic on bed occupancy rates in hospitals is dramatic. In a recent study 
carriedd out in Blantyre, 70% of medical patients admitted to hospital wards were HIV positive 
andd 45% had AIDS118. 68% of all deaths in hospital were related to TB, AIDS or severe 
bacteriall  infections. 

HTV-T BB epidemic 
Thee HTV epidemic has fuelled a severe secondary epidemic of TB. TB case 

notificationss have risen by 250-300% between 1987 and 2001m (Table 2). 
HIVV prevalence in TB patients has also shown a rising trend at different individual sites in the 
country.. This increased from 26% in 1986120to 52% in 1888U1, to 67% in 19911*2. In 2000, a 
countrywidee survey of TB patients found an HIV-seroprevalence rate of 77%123. 
Highh rates of HTV infection have also led to increasing numbers of patients with "difficul t to 
diagnose""  smear-negative pulmonary TB and extra pulmonary TB, an increasing case fatality 
ratee in patients with all types of TB and an increasing rate of recurrent disease. 
Treatmentt outcomes have been monitored in patients (new and relapse) with smear-positive FTB 
sincee 1984. Initially cure rates were high (between 85 - 90%), and then began to decrease in the 
1990s.. In the last ten years, cure rates have remained between 63-69%. 
Inn Malawi treatment completion, default and transfer out rates have been less than 10%. 
Treatmentt failure rates have also remained low at 1%, signifying a low rate of drug-resistant 
TB.. Death rates have however risen from 10% in 1990 to above 20% from 1996 onwards. In 
19988 the country had the highest death rates among TB cases being treated in Africa124. 
Deathss within the first 2 months (early mortality) contributes up to 40% of overall TB 
mortalityy in Malawi125. With such high death rates that are attributed to HTV, iti s impossible 
forr Malawi to reach its World Health Organization targets of a cure rate of 85%. 

Interventionss to reduce the high current death rate is a major priority for the national TB control 
programme.. Such interventions which will have to be incorporated into the diagnosis and 
managementt of TB should at least include: the diagnosis and treatment of HIV-related 
diseases,, prevention of opportunistic infections using adjunctive cotrimoxazole and restoration 
off  immunity using anti retroviral therapy. Voluntary counseling and HTV-testing would have to 
bee offered to all TB patients as an "entry-door" to such interventions. 

Tablee 2: TB case notification rates between 1987 and 2001 

Yearr No. TB cases TB cases/100,000 population 
95 5 1987 7 

1989 9 
1991 1 
1993 3 
1995 5 
1997 7 
1999 9 
2001 1 

7,581 1 
9,431 1 
14,443 3 
17,105 5 
19,155 5 
20,676 6 
24396 6 
27,672 2 

140 0 
155 5 
172 2 
180 0 
181 1 
211 1 
265 5 
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Sexuallyy transmitted infections in Malawi 

InIn Lilongwe, 4.4% of all patients presenting to the outpatient department have a 
sexuallyy transmitted infection124 and HIV seropositivity rates in male patients with sexually 
transmittedd infections range between 53-62% 12<M28. 83% of female clients with sexually 
transmittedd infections are estimated to be HIV seropositive126. 

Inn 2001, the national average for syphilis prevalence was 3.9%129 At Queen Elizabeth Central 
hospitall  in Blantyre, the prevalence of a symptomatic sexually transmitted infection among 
antenatall  clinic attendees was as follows: gonorrhoea 5%, chlamydia 3%, trichomonas 32%, 
syphiliss 13% and genital ulcers other than those attributed to syphilis was 7%U0. Malawi adopted 
thee syndrome-based approach to the management of STIs as recommended by the World 
Healthh Organization in 1993131. The antibiotic regimens were selected on the basis of clinical 
efficacy,, in-vitro studies and cost considerations. 

Thyoloo - distric t profil e 

Thyoloo district is the site in Malawi where the studies presented in this thesis were 
conducted.. The district lies in the South of Malawi (Figure 1) and has a surface area of 
17155 sq km. The district has an estimated population of 472,643. Approximately 70% of the 
inhabitantss are illiterate and 80% of all the income is from the agricultural sector (tea and 
coffeee plantations). During the planting and harvest seasons, laborers working oh tea and 
coffeee plantations are required to move between different estates (migrant labor) 

Thee district has 2 main hospitals, one of which is a public reference hospital (the Thyolo 
districtt hospital) and the other is a private Mission hospital (the Malamuto hospital). There are 
166 health centers and 6 maternities'. 
Thee Government District Health Officer is charged with the provision of services in all 
governmentt units, and supervision of all health providers and programmes in the District. 
Thyoloo district is well known for its semi-urban towns and their HTV risk arenas of lively rest 
houses,, nightclubs, bars and readily available and inexpensive commercial sex workers. The 
largee tea and coffee plantations as well as the thousands of migrant laborers patronize the 
commerciall  sex industry. 

Inn 2001, the HTV prevalence among pregnant mothers attending antenatal care consultations in 
Thyoloo was estimated at 16.9%129 against a national average of 19.5%. Syphilis prevalence in 
tiletile same year was estimated at 10.9% against an estimated national average of 3.9% 
InIn 2002, HIV prevalence in TB patients in Thyolo was estimated at 77%122,which was the 
samee as (he National average123. 
Inn Blantyre (a city 35 km from Thyolo), 70% of patients with sexually transmitted infections 
andd 40-55% of patients with a sexually transmitted infection in semi-urban areas were 
estimatedd to be HIV positive in 1995133. Among commercial sex workers in Blantyre, the HTV 
prevalencee rate is estimated to be 70%135. HTV prevalence among patients with sexually 
transmittedd infections and commercial sex workers in Thyolo is unknown. 
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Outlayy of thi s thesis 

Thiss thesis describes operational research conducted in Thyolo district in rural 
southernn Malawi. 
Thee first part which includes Chapters 2 to 6, covers research studies on TB mortality and 
cotrimoxazolee prophylaxisfor HIV-positive TB patients (TB-HTV). Chapter 2 assesses the 
feasibilityy and effectiveness of offering a package of voluntary counseling and HIV testing 
andd adjunctive cotrimoxazole to reduce death rates among HTV positive TB patiënte. Chapters 
33 and 4 include verification of compliance with cotrimoxazole prophylaxis in HIV-infected 
TBB patiënte during and after anti-TB treatment respectively. Chapter 5 determines changes in 
EscherichiaEscherichia coli resistance to cotrimoxazole in TB patiënte and in relation to cotrimoxazole 
prophylaxis.. The final chapter of this part assesses moderate to severe malnutrition in TB 
patientss as a risk factor for early TB deaths. 

Thee second part includes Chapters 7 to 10 and covers research linked to sexually tranmitted 
infectionn and HIV control. Chapter 7 is an assessment of the prevalence of Chlamydia 
trachomatistrachomatis and antibiotic susceptibility of Neisseria gonorrhoeae in men with urethral 
dischargee and their behavioral characteristics. Chapter 8 looks at the prevalence of sexually 
transmittedd infections among a core group namely commercial sex workers. The incidence, 
prevalencee and patterns of sexually transmitted infections among male prison inmates is 
coveredd in chapter 9, Thé last chapter of this part (chapter 10) determines HTV prevalence and 
socio-demographicc risk factors associated with HTV infection in (he rural setting. It also looks 
att offering voluntary counseling and HTV testing for blood donors as a possible entry point for 
broaderr prevention and care strategies related to HIV and sexually transmitted infections. 

Chapterr 11 covers a general discussion on some of the principal findings, implications of 
thesee studies on policy and practice in Malawi, and areas for further research. 
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Voluntaryy counselling, HIV testing and adjunctive 
cotrimoxazolee reduces mortalit y in tuberculosis patients 

inn Thyolo, Malawi 

Ronyy Zachariah, Marie-Paule L. Spielmann, Christina Chinji a, 
Patrickk Gomariib'e, Victor  Arendt* , Nicola J. Hargreavesd'e, 

Felixx M. Salaniponie and Anthony D. Harriese 

Objectives::  To assess the feasibility and effectiveness of voluntary counselling, HIV 
testingg and adjunctive cotrimoxazole in reducing mortality in a cohort of tuberculosis 
rTB)) patients registered under routine programme conditions in a rural district of Malawi. 

Design::  'Before' and 'after' cohort study using historical controls. 
Methods::  Between 1 July 1999 and 30 June 2000 all TB patients were started on 
standardizedd anti-TB treatment, and offered voluntary counselling and HIV testing 
(VCT).. Those found to be HIV-positive were offered cotrimoxazole at a dose of 480 mg 
twicee daily, provided there were no contraindications. Side-effects were monitored 
clinically.. End-of-treatment outeomes in this cohort (intervention group) were com-
paredd with a cohort registered between 1 July 1998 and 30 June 1999 in whom VCT 
andd cotrimoxazole was not offered (control group). 

Findings::  A total of 1986 patients was registered in the study: 1061 in the intervention 
groupp and 925 in the control cohort. In the intervention group, 1019 (96%) patients 
weree counselled pretest, 964 (91%) underwent HIV testing and 938 (88%) were 
counselledd post-test. The overall HlV-seraprevalence rate was 77%. A total of 693 
patientss were given cotrimoxazole of whom 14 (2%) manifested minor dermatologica! 
reactions.. The adjusted relative risk of death in tite Intervention group compared with 
thee control group was 0.81 (P < 0.001), The number needed to treat with VCT and 
adjunctivee cotrimoxazole to prevent one death during anti-TB treatment was 12.5. 

Interpretation ::  This study shows that VCT and adjunctive cotrimoxazole is feasible, 
safee and reduces mortality rates in TB patients under routine programme conditions. 

Keywords::  HIV, tuberculosis, sub-Saharan Africa, voluntary counselling and HIV 
testing,, cotrimoxazole 

Introductio nn sub-Saharan Africa have risen in the Last 10-15 yean, 
thee most important reason being concomitant HIV 

Deathh rates in patients treated for tuberculosis (TB) in infection [1]. Between 20 and 30% of HIV-infected 
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patientss with smear-positive pulmonary TB (PTB) die 
withinn 12 months of starting treatment, with even 
higherr death rates reported in those with smear-nega-
tivee PTB and extrapulmonary TB (EPTB) [1], 

Infectionss are an important cause of the high morbidity 
andd mortality experienced by HIV-positive TB patients 
duringg treatment [2—4], and it is believed that inter-
ventionss to prevent these infections might improve 
survivall  Between 1995 and 1998, a cotrimoxazole 
(sulphamerhoxazolee trimethoprim rive/one) placebo 
controlledd trial in HIV-positive smear-positive PTB 
patientss in Cote d'lvoire showed a 48% reduction in 
deathss in the cotrimoxazole group [5], The results of 
thiss study were an important factor in persuading 
WHO/UNAIDSS to issue provisional recommendations 
thatt cotrimoxazole be given to all patients in Africa 
livingg with AIDS (by definition this includes HIV-
positivee patients with TB) [6]. 

Malawi,, a small country in central-southern Africa, is 
currentlyy experiencing a severe epidemic of HIV 
infection,, linked to which is a twin epidemic of TB. In 
2000**  .a countrywide survey found tbat 77% of new 
patientss registered with TB were HTV-seropositive [7]. 
Thee National Tuberculosis Control Programme (NTP) 
hass repotted rising death rates in new patients with 
smear-posirivee PTB, and in 1998 the country had the 
highestt death rates reported in Africa [8]. Despite the 
encouragingg results from Cote d'lvoire, it is uncertain 
whetherr cotrimoxazole will have the same efficacy in 
Malawii  because of differing resistance profiles of 
commonlyy occurring pathogens [9]. The NTP in 
consultationn with the Ministry of Health and Popula-
tionn concluded that there needed to be more evidence 
too support a poKcy of widespread implementation of 
adjunctivee cotrimoxazole for patients with AIDS, in-
cludingg mose with TB. 

Thee recommendations from WHO/UNAIDS [6] have 
madee it difficult to ethically justify further efficacy 
studiess using placebo controls. A district initiative was 
thereforee planned with the aim of assessing the feasi-
bilityy and effectiveness of voluntary counselling, HIV 
testingg and adjunctive treatment with cotrimoxazole in 
reducingg death rates in TB patients, who are registered 
andd treated under routine conditions. The objectives of 
thee study were: (Q to assess the feasibility of introducing 
voluntaryy counselling and HIV testing (VCT) within a 
TBB control programme setting; (ii) to determine 
whetherr adjunctive cotrimoxazole is safe; (hi) to mea-
suree death rates in a cohort of patients offered the 
packagee of VCT followed by adjunctive cotrimoxazole 
too those who were HTV-seropositive (intervention 
group);; and (iv) to compare results with those obtained 
inn a cohort Of patients registered for TB in the previous 
yearr when nó VCT or cotrimoxazole was offered 
(controll  group). 

Methods s 

Settingg and study design 
Thee study was carried out in Thyolo District, in 
Southernn Malawi, with a population of 650 000. The 
districtt has one government hospital, a mission hospital, 
andd 18 health centres which are involved in TB control 
activities.. The design was a *before' and 'after*  cohort 
studyy measuring end-of-treatment death rates in a 
groupp of TB patients offered an intervention package 
comparedd with historical controls who were not 
offeredd the intervention package in the previous year. 

Diagnosis,, registration and treatment of patients 

Thee same standardized methods of diagnosing, register-
ingg and treating patients with TB were used for the 
interventionn and control groups. Diagnosis, registration 
andd treatment of TB was carried out according to 
Nationall  guidelines [10]. The different anti-TB treat-
mentt regimens and their indications are shown in 
Tablee 1. The initial phase of treatment was always 
administeredd in hospital, and die continuation phase in 
thee community. 

Integratedd voluntary counselling and testing 
services s 
Inn order to set-up voluntary counselling and HIV 
testingg services, a new counselling unit (comprising a 
receptionn room, two counselling rooms and a waiting 
area)) was constructed. Four full-time counsellors and 
ann additional laboratory technician were also employed. 
Thee necessary consumables for performing rapid HIV 
testss were made available on a continuing basis. 

Studyy populations 
InterventionIntervention group 
Betweenn 1 July 1999 and 30 June 2000, all TB patients 
whoo were registered in Thyolö district, at either the 
governmentt hospital or the mission hospital, were 
enrolledd into the VCT and adjunctive cotrimoxazole 
treatmentt study. This cohort of patients was known as 
thee 'intervention group*. All patients were registered 
andd started on standardized ano-tuberculosis treatment, 
andd referred to the hospital HlV-voluntary counselling 
andd testing unit. Patients were offered pre-test counsel-
ling,, and those who accepted HIV testing were offered 
post-testt counselling. All blood samples were screened 
forr HTV-1 and HTV-2 using a combination of the 
Capilluss (Cambridge Diagnostics Ltd, Galway, Ireland) 
andd HTV-Spot (Genelabs Diagnostics, Singapore Sci-
encee Park, Singapore) tests. Any discordant sample was 
retested,, and if it remained discordant was sent for 
ELISAA testing at the referral hospital in Blantyre. 

Patientss who tested HTV-seropositive were offered 
adjunctivee cotrimoxazole, provided there were no 
contraindicationss to the medication. Contraindications 
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includedd known allergies to sulpha-containing drugs, 
pregnancy,, breast-feeding until 2 months and children 
agedd less than 2 years (because of uncertainty about 
HIV-serostatus).. Cotrimoxazole was given at a dose of 
4800 mg (400 mg sulphamethoxazole and 80 mg tri-
methoprim)) twice daily for the whole course of anti-
TBB treatment and indefinitely thereafter. Anti-TB 
drugss and both dally doses of cotrimoxazole were 
administeredd by direct observation during the initial 
phasee of treatment. lb die continuation phase, anti-TB 
drugss and cotrimoxazole were given to patients at 
monthlyy intervals from their nearest health facility and 
thee drugs were self^dministered. Patients received 
enoughh pills for 33 days, which included a 3-day safety 
stockk in case die patient was unable to attend the health 
facilityy on die specified fbHow-up date. 

Compliancee with sdf-administered cotrimoxazole was 
assessedd in a cohort of TB patients who were attending 
fourr of the TB follow-up centres during die continua-
tionn phase (months 4-6) of anti-TB treatment [11]. 
Urinee trimethoprim was measured using gas chromato-
graphyy and mass spectrometry, and was detected in 87 
(94%)) of 93 TB patients in the cohort. 

Side-effectss of cotrimoxazole were monitored clini-
cally.. A protocol for monitoring side-effects was devel-
oped,, and ail health personnel were trained on how to 
managee side-effects. A standard reporting form was also 
availablee at all health facilities in the district. 

ControlControl group 
Betweenn 1 July 1998 and 30 June 1999, all TB patients 
whoo were registered in the same two hospitals in the 
districtt were started on die same standardized anti-TB 
treatment,, and this cohort of patients was known as the 
'controll  group'. This group was not offered VCT or 
cotrimoxazolee prophylaxis, as the intervention had not 
commencedd during this period. 

Treatmentt  outcomes 
Alll  patients were followed to the end of treatment, and 
outcomess were recorded according to standard guide-
liness [12]. Death was defined as a death at any time 
duringg the 8-12 months of treatment from whatever 
cause.. Month of death, default or transfer-out was 
recordedd in die file. End-oi-treatment outcomes were 
classifiedd after cross-verification of information con-
tainedd in TB registers, laboratory registers, medication 
registerss and treatment cards. Reliability of treatment 
outcomess was verified by conducting independent 
householdd visits on a random sample of 40 TB patients 
fromm the intervention and control groups. All these 
outcomess were confirmed correct. 

Inn 160 TB patients (88 in the control group and 72 in 
diee intervention group), information on treatment out-
comess was incomplete and cross-verification was not 

40 0 



possiblee for the following reasons: the treatment register 
wass not properly completed; the treatment card had 
heenn misplaced at the health centre; the date of 
treatmentt outcome was not indicated. In these patients, 
ann independent household visit was conducted at die 
endd of the study period in older to obtain a reliable 
end-of-treatmentt outcome. 

Statisticall  analysis 
AA previous cohort study in Zomba district, Southern 
Malawi,, bad shown an end-of-treatment mortality of 
30%% in patients with all types of TB [13]. A sample 
sizee of 748 patients in each group was calculated to 
achievee a power of 90%, and to detect a 25% 
reductionn in end-of-treatment mortality (from 30 to 
22.5%)) with a type I error rate of 5%. This calculation 
formedformed the basis of using a 12-month recruitment 
periodd for each group. 

Dataa was entered and analysed using EPI-INFQ 6.0 
andd 2000 (Centre for Disease Control and Prevention, 
Atlantaa Georgia, USA). Baseline characteristics of pa-
tientss in the intervention and control groups were 
comparedd using the chi-squared test for categorical 
variables.. Analysis of treatment outcome was carried 
outt between the intervention and control groups 
accordingg to the intention-to-treat principle. All pa-
tientss were included in the intervention group regard-
lesss of whether they were treated with cotrimoxazole 
orr not. Differences in end-of-treatment outcomes be-
tweenn intervention and control groups were compared 
usingg the chi-squared test. The relative risk of death 
wass stratified for type and category of TB as well as 
anti-TBB treatment using the Mantel—Haenszd chi-
squaredd test. Hazard ratios were also used to compare 
deathh rates in the two groups per 100 person-months 
off  follow-up, and were stratified in the same way. 
Overalll  survival distributions for both groups were 
estimatedd using the Kaplan-Meier method and com-
paredd using the Cox-Mantel (log-rank) test. All P 
valuess were two sided, and the level of significance was 
sett at P=0.05 or less. 95% Confidence intervals (CI) 
weree used throughout. 

Results s 

Characteristicss of the study population 
AA total of 1986 patients was registered in the study: 
10611 in the intervention group and 925 in the control 
group.. Characteristics of the two groups are shown in 
Tablee 2. The age, sex and hospital at which die patients 
weree registered were similar between the two groups, 
butt the groups differed in terms of type and category of 
TB,, and in terms of anti-TB treatment. 

Occupationn and physical status on admission were 

Tabicc 2. Characteristics of patient» in the intervention fcotrimOK». 
zoic)) and control group*, 

Total l 
Mediann age (years) 
Age-groupp {in years) 

1-14 4 
15-44 4 
45-64 4 
> 6 4 4 

Mate e 
Sitee of registration 

Districtt Hospital 
Missionn Hospital 

TBtype e 
Smear-positivee f i a 
Smear-negativee PTB 
EPTB B 

TBB category 
Neww TB case 
Relapse e 
CMher r 

Typee of TB treatment 
Short-course e 
Standardd treatment 
Retreatment t 
TBB meningitis 
Raediatric c 

Cotrimoxazole e 
Inn WW 

1061 1 

Control l 
ln(%)) ) 

925 5 
322 (range 1 -93) 31 range (1 -85) 

85(8) ) 
7833 (74) 
169(16) ) 
24(2) ) 

5055 (48) 

616(56) ) 
4455 (42) 

464464 (44) 
2822 (26) 
315(30) ) 

96?? (91) 
39(4) ) 
55(5] ] 

542(51) ) 
350(33) ) 

77(7) ) 
21(2) ) 
71(7) ) 

81(9) ) 
669(74) ) 
1411 (15) 
14(2) ) 

472(51) ) 

569(62) ) 
3566 (38) 

340(37) ) 
288(31} } 
2977 (32) 

897(97) ) 
22(2) ) 

6(1) ) 

400(43) ) 
416(45) ) 
2424 m 
110) ) 
744 (8) 

/» » 

03 03 
0.7 7 
0.7 7 
02 02 
0.1 1 

0.1 1 
0-1 1 

<0.01 1 
0.02 2 
02 02 

<0.Ö1 1 
0.09 9 

<0.01 1 

<0.01 1 
<0.01 1 
<0.01 1 

GL2 2 
0.3 3 

'Chi-squaredd test TB, Tuberculosis; PTB, pulmonary TS; EPTB, extra-
pulmonaryy TB, 

recordedd in the intervention group only. The most 
commonn occupations were farming in 625 (59%), 
unskilledd work in 173 (16%), business in 71 (7%) and 
skilledd work in 60 (6%) patients. On admission, 231 
(22%)) patients were moribund (bedridden and unable 
too stand without support), 703 (66%) feit ill due to 
clinicall  symptoms linked to TB/HIV, 87 (8%) felt well 
andd the physical status was unknown in 40 (4%) 
patients. . 

VCTandd adjunctive treatment with 
cotrimoxazole e 
Off  1061 patients registered for TB in the intervention 
group,, 1019 (96%) were counselled pre-tesr, 964 (91%) 
underwentt HIV testing and 938 (88%) were counselled 
post-testt (fig. 1). Of me 964 TB patients who were 
testedd for HIV, 740 (77%) were HIV positive: this 
includedd 294(68%) patients widi smear-positive PTB, 
2233 (86%) with smear-negative PTB and 223 (82%) 
withEPTB> > 

Six-hundredd and ninety-three patients, comprising 93% 
off  all known HIV positive cases and 65% of all 
registeredd TB patients, were given cotrimoxazole after 
aa median qf 4 days (range, 1-57 days) from registra-
tion.tion. Two-hundred and eighty-three (61%) of 464 
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Alll newly registered TB patients 
fromm July 199? to June 2000 

nn = 1061 

99 died 
99 refused 
199 missed 

422 not pre-test counselled 2 absconded 
II 3 transferred 

SS not counselled post-test 
55 died 

2199 post-test counselled 

** 21 not counselled post-test 

66 died 
22 transferred out 
[133 refused to know results 
butt accepted cotrirroxazoie] 

7199 post-test counselled 

399 not on ootrtmoxazde 

88 known allergy 
55 pregnancy 
33 lactation 
166 less than 2 years 
77 died 

6933 placed on cotrimoxazote 

(93%% of aU HIV positives) 

Fig,, 1 . Study profi le of tuberculosis patients in the intervention (cotrimoxazoJe) group . 

registeredd patients with smear-positive PTB, 200 (J\%) 
off  282 patients with smear-negative PTB and 210 
(67%)) of 315 patients with EPTB were given cotri-
moxazole. . 

Reaction ss to cotrimoxazol e 
Off  693 patients on cotrimoxazole, 14 (2%) had a 
dermatologicall  reaction. No reactions were serious or 
involvedd mucosal membranes, and all were reversible on 
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discontinuingg treatment. All dcrmatological reactions 
occurredd in die fint 2 months of treatment, with 9 
(64%)) occurring during die first month. In 13 parients 
cotrimoxazolee was discontinued indefinitely, and in one 
patientt it was re-started (by mistake) without problems. 

End-of-treatmen tt  outcome s and mortalit y rates 
End-of-treatmentt outcomes in the intervention and 
controll  groups — death, treatment success and other 
outcomess - for all patients and in relation to type, 
categoryy of TB and treatment regimen are shown in 
Tablee 3. Treatment outcomes were known for all 
exceptt seven patients in the control group. 

Deathh was significantly decreased for all patients in the 
interventionn group, and also for those with smear-
negativee PTB, new TB and those on standard treat-
ment.. Treatment success was also significandy increased 
forr all patients in the intervention group, and for those 
withh smear-negative PTB, EPTB, new TB and those 
onn standard anti-TB treatment. For smear-positive 
PTBB patients, neither death nor treatment success were 
significandyy different between the intervention and the 
controll  groups. Other outcomes were similar between 
thee two groups for all patients except those with new 
TB.. The crude relative risk (RR) of death by the end 
off  treatment in the intervention compared with the 
controll  group was 0.78 (95% CI, 0.69-0.89; P < 
0.001).. Adjusted for type and category of TB as well as 
anti-TBB treatment, the RR was 0.81 (95% CI, 0 .75-
0.87;; P < 0.001). 

Deathh rates per 100 person-months of follow-up and 
thee hazard ratios (HR) in the two groups for all patients 
andd in relation to type, category of TB and anti-TB 
treatmentt were also calculated. Results were similar to 
thosee obtained using death at the end of treatment as 
thee measurable outcome. The death rate for all regis-
teredd TB patients was 4.0 per 100 person-months of 
follow-upp in the intervention group and 5.3 in the 
controll  group, which corresponds to a 25% reduction 
inn risk of death (95% CI, 12.3-35.8). Adjusted for type 
andd category of TB as well as anti-TB treatment, the 
H RR was 0.76 (95% CI, 0.69-0.83). 

Survivall  curves for both intervention and control 
groupss are shown in Fig. 2. By the end of the first 
monthh of treatment, 113 (38%) of 299 deaths had 
occurredd in the intervention group which was not 
differentt from the 130 (39%) of 333 deaths in the 
controll  group. These results were similar in patients 
withh different types of TB. A significant difference in 
thee survival curve between the intervention and con-
troll  groups became apparent from 4 months of anti-TB 
treatmentt (Log-Rank test, P = 0 . 0 5 ), and the overall 
end-of-treatmentt survival probability was higher in the 
interventionn group compared with the control group. 

Cotrimoxazole e 

44 6 8 
Timee (Months) 

Fig.. 2. Kaplan-Meier survival probability in the interven-
tionn (cotrimoxazole) and control groups. 

Inn the intervention group receiving VCT and cotri-
moxazolee 299 deaths (28% of 1061) occurred, whereas 
3333 deaths (36% of 925) occurred in the control group. 
Thee number of TB patients needed to treat with a 
packagee of VCT and adjunctive cotrimoxazole to 
preventt one death during the course of anti-TB 
treatmentt is 12.5. 

Discussion n 

Thiss study shows that a package of VCT and cotrimox-
azolee given as adjunctive treatment to those who were 
HIV-positivee reduced the overall mortality in a cohort 
off  TB patients registered under routine programme 
conditionss in a rural district in Malawi. The interven-
tiontion appeared to be safe with minimal side-effects. The 
protectivee effectiveness of this intervention package 
wass seen mainly in new patients (who comprised 
>> 90% of patients in both groups), and in patients with 
smear-negativee PTB and EPTB. There was no signifi-
cantt benefit in patients with smear-positive PTB. 

Thiss was an operational research study using historical 
controlss as the comparison group, as a randomized 
controll  trial was not possible. The use of historical 
controlss inevitably leads to problems in deciding what 
reallyy caused the reduction in mortality. Was it the 
packagee of VCT, cotrimoxazole, increased enthusiasm 
off  the programme, the possibility that HIV-positive 
patientss look after themselves better than patients who 
doo not know dicir HlV-serostatus or that poverty 
indicatorss were better in the intervention year com-
paredd with the control year? We do not think that 
poverty,, care or programme enthusiasm were any 
differentt between the two years, but wc do not have 
firmfirm data to substantiate this. 

Althoughh the historical control group was similar in 
agee and sex to the intervention group, there were 
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differencess in the proportions of patients according to 
typee and category of TB. Towards the beginning of 
thee intervention period, the NTP had found that 
patientss with recurrent smear-negative TB were being 
misriassifiedd as new cases of TB [14]. These mistakes 
weree rectified, and this probably explains the increase 
inn TB cases registered as 'other'. The increase in 
proportionn of patients with smear-positive PTB in the 
interventionn group reflects die on-going training and 
supervisionn of alt TB programme staff around Malawi 
inn improving the diagnosis of TB by sputum smear 
examination. . 

Otherwise,, the methods of diagnosing and registering 
TBB patients and the anti-TB treatment regimens were 
thee same in both study periods. HIV sero-status was 
nott measured in historical controls. Malawi has wit -
nessedd escalating rates of HIV infection in its registered 
TBB patients during the 1990s [7]. Thus, if anything, 
HlV-seroprevalencee might have been higher in the 
interventionn group, which would have had the effect 
off  increasing mortality rates. 

Thee strengths of this study are that a large number of 
patientss were registered in each of the study groups. 
Rigorouss attempts were made to accurately determine 
end-of-treatmentt outcomes and month of death/default 
orr transfer-out. End-of-treatment outcomes were 
knownn for all patients, except seven in die control 
group.. Default and transfer-out rates were low and in 
generall  yvete similar in thé two groups. The study also 
usedd the routine district health services for implementa-
tionn of activities, and the results are therefore relevant, 
practicablee and probably replicable in other parts of the 
country. . 

Thee benefit of cotrimoxazole was seen in the whole 
cohortt of TB patients, but when subgroup analysis was 
performedd the benefit was only apparent in those with 
smear-negativee PTB and EPTB. The lack of effect in 
patientss with smear-positive PTB appears to conflict 
withh the results of the Cote d'lvoire study [5], There 
aree several possible reasons for these differences. First, 
onlyy 61% öf smear-positive PTB patients were given 
cotrimoxazolee compared with 7 1% of patients with 
smear-negativee PTB. This might reduce the cohort 
benefitt of cotrimoxazole in the smear-positive PTB 
patients.. Second, in Cote d'lvoire, cotrimoxazole had 
théé most significant effect on mortality in those most 
immunosuppressedd [5]. This effect has also been shown 
inn other parts of Africa [15], HIV-infected patients with 
smear-negativee PTB may be more immunosuppresed 
thann those with smear-positive PTB [16], and thus 
mightt be expected to benefit more from cotrimoxa-
zole.. Third, patients in our study were offered cotri-
moxazolee as soon as possible after registration and 
starringg anti-TB treatment. This contrasts with the 
designn in Cote d'lvoire [5] where patients were offered 



cotrimoxazolee 1 month after starting anti-TB treat-
ment.. We have already documented high early mortal-
ityy rates in TB patients in Malawi, with nearly 40% of 
deathss countrywide occurring in the first month of 
antA-TBB treatment fl7] . In the current study, a similar 
highh proportion of deaths in both intervention and 
controll  groups occurred during the first month, which 
wouldd negate the overall benefit of cotrimoxazole. 
Finally,, differing patterns of HIV-related disease and 
differingg rates of cotrimoxazole resistance may reduce 
thee efEcacy of cotrimoxazole in our patients. There are 
(ughh rates of in vitro cotrimoxazole resistance to a wide 
rangee of pathogens in Malawi [9], Unfortunately we 
havee limited data on the pattern of HIV-related patho-
genss in Malawi [18], and this aspect was not investi-
gatedd in our study. 

Inn addition to providing HIV-positive patients with an 
effectivee prophylactic intervention, mis study also 
showss that HlV-eoünselUng and testing is feasible 
underr routine conditions in a rural district and has a 
highh patient acceptance rate. HTV-counselling and test-
ingg has been shown in sub-Saharan Africa to promote 
behaviourr change and safer sexual practices, and it 
appearss to be a cost-effective intervention to reduce 
sexuall  transmission of HIV [19,20]. Patient compliance 
withh cotrimoxazole prophylaxis in the continuation 
phasee of anti-IB treatment (where the drug is self-
administered)) was found to be encouragingly high [11]. 
Sincee June 2000, the package of VCT and cotrimox-
azolee prophylaxis has continued in Thyolo district, and 
goodd links have been established between the hospital 
counsellingg services and community care groups. 
Althoughh cotrimoxazole had a significant benefit, the 
deathh rates in patients offered this intervention were 
stilll  high. The feasibility and effectiveness of other 
interventionss to reduce early mortality (for example, 
improvingg access to care, empirical use of antibiotics to 
treatt presumptive bacteraemia and use of cortico-
steroids)) and to improve overall survival, including the 
possiblee use of antiretroviral treatment, needs to be 
exploredd [21]. 

Forr every 12.5 TB patients in our setting, that were 
offeredd the package of VCT plus cotrimoxazole, there 
wass one preventable death during the course of anti-
TBB treatment. Assuming the same level of uptake of 
VCTT countrywide, if the intervention package was 
adoptedd by the NTP diere might be just over 2000 
preventedd deaths during anti-TB treatment. In addi-
tion,tion, VCT might lead to changes in sexual behaviour 
andd a reduction in HIV transmission. It has, however, 
beenn suggested that widespread use of cotrimoxazole 
forr HIV-posirive TB patients may increase the risk of 
drugg resistance for the treatment of acute respiratory 
infectionss in children (cotrimoxazole is first-line 
therapy)) and for treatment of malaria (sulphadoxine-
pyiimerharninee is first-4ine therapy) [22]. The policy 

debatee about whether to introduce the intervention 
packagee will have to take into account these considera-
tions.tions. Other issues include: given the high HTV-
seroprevalence,, whether adjunctive cotrimoxazole 
shouldd be provided to all TB patients if widespread 
implementationn of VCT is slow; whether the interven-
GOBB should include all TB patients or just those with 
smear-negativee FTB and EPTB; and who has responsi-
bilityy for drug administration, adherence and costs after 
anti-TBB treatment. 

Whateverr the outcome of this debate, providing VCT 
andd adjunctive cotrimoxazole to TB patients is an 
essentiall  step to reduce the high mortality associated 
withh HTV infection in sub-Saharan Africa. Our findings 
havee important public health implications for TB 
controll  in Malawi and in other high HIV-TB burden 
countriess of sub-Saharan Africa. 
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Complianc ee wit h cotrimoxazol e prophylaxi s for the 
preventio nn of opportunisti c infection s in HIV-positiv e 
tuberculosi ss  patient s in Thyol o district , Malawi 

R.. Zachariah, * A. D. Harries / V. Arendt, * R. Wenrtig, * S. Schneider ^  M. Spielmann, * E. Panarotto, * 
P.. Gomani / F. M. Salaniponi + 

** Mededn s sans Frontieres-Luxembourg , Thyol o District: T Nationa l Tuberculosi s Contro l Programme , Malawi ; 
** Departmen t of Infectiou s Diseases , Centra l Referenc e Hospital , Luxembourg , * Departmen t of Toxicology , 
Nationa ll  Laborator y o f Health , Universit y Center , Luxembour g 

OBJECTIVE:: To verify compliance with cotrimoxazole 
prophylaxiss in human ünmunodeficiency virus (HTV}  in-
fectedd tuberculosis (TB) patients during die continuation 
phasee of anti-tuberculosis treatment, and to assess the 
sensitivity,, specificity and positive predictive values of ver--
ball  verification and pill counts as methods of checking 
compliance. . 
DESIGN::  Cross-sectiona l study . 
METHODS:: Cotrimoxazole compliance was assessed in a 
cohortt of TB patients who were attending four TB follow-
upp centres during the continuation phase of anti-TB 
treatmentt between months 4 and é. Verbal verification of 
drugg intake, physical verification of pill count balance» and 
urinee trimethoprim detection by gas chromatography 
andd mass spectrometry were used for assessing compliance. 

SUMMAR Y Y 

RESULTS:: Using iirine trimethoprim detection as the gold 
standardd for compliance, trimethoprim was detected in 
822 (94%) of 87 paaents in the cohort. Verbal verification 
off  cotrimoxazole intake and objective pill count balances 
showedd high sensitivity and positive predictive values 
comparedd with the gold standard of urine trimethoprim 
detection, , 
CONCLUSIONS:: In a rural district in Malawi, compli-
ancee with cotrimoxazole as an adjunct to anti-tuberculo-
siss treatment in HIV-infected TB patients was good, and 
cann be assessed simply and practically by verba) verifica-
tionn and pill counts. 
KEYY WORDS: cotrimoxazole; compliance; HIV infection; 
tuberculosis;; Malawi 

HUMANN IMMUNODEFICIENCY VIRUS (HW) pos-
itivee patients with tuberculosis (TB) in sub-Saharan 
Africaa have high death rates daring and following anti-
tuberculosiss treatment.1'3 These death rates have a 
negativee impact on cure rates, and challenge the cred-
ibilit yy of TB control programmes amongst patients, 
healthh care staff and the community. Effective and af-
fordablee adjunctive interventions to reduce death rates 
Ü11 sub-Sabarau Africa are urgently needed. Tuberculo-
siss is also an early HlV-related opportunistic infection 
whichh often brings persons with HIV to medical atten-
tion,, and it is therefore an opportunity for intervention. 

Inn Abidjan, Cote d'lvoire, a randomised placebo-
controlledd trial of cotrimoxazole prophylaxis in HIV-
positivee patients with smear-positive pulmonary tu-
berculosiss (PTB) showed a significant reduction in 
morbidityy and mortality during anti-TB treatment.3 

Similarr encouraging results were reported from Cape 
Town,, South Africa,4 and UNA1DS has made provi-
sionall  recommendations that cotrimoxazole prophy-
laxiss be used in those with symptomatic HlV-related 

diseasee or persons with CD4 counts of less than 500 
inn Africa.5 However, it is uncertain whether the bene-
ficialficial  effect of cotrimoxazole seen in Abidjan and Cape 
Townn will be replicated widely and elsewhere in sub-
Saharann Afriea because of the differing patterns of HIV-
relatedd opportunistic infections and the different prev-
alencee of cotrimoxazole resistance among commonly 
occurringg pathogens. 

Inn view of these uncertainties, the National TB Con-
troll  Programme (NTP) in Malawi is currently carrying 
outt operational research in two districts to assess the 
efficacyy and feasibility of cotrimoxazole prophylaxis 
too reduce mortality in patients being registered and 
treatedd for TB. This research is being conducted within 
thee routine conditions of district TB control pro-
grammes.. In assessing whether cotrimoxazole is ef-
fectivee or not, it is important to know that patients 
aree actually taking the drug. The present study was 
carriedd out in one of the districts to determine 1) com-
pliancee with cotrimoxazole prophylaxis in HIV-positive 
TBB patients during the continuation phase of anti-

Correspondeuccc to: Dr R Zachariah, Head of Mission, Medictns sans Fronrieres Luxembourg, Mission Malawi, PO Box 
30353,, Chkhiri, Mantyrc 3, Malawi. Fax: {+265) 641 468. e-mail: msflblantyre@malawi.net 
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tuberculosiss treatment, 2) factors associated with com-
pliance,, and 3) the sensitivity and predictive values 
off  verbal verification and pUI counts as methods of 
checkingg compliance. 

METHODS S 

StudyStudy population, data collection and specimens 
Thiss operational research study of cotrimoxazole 
prophylaxis,, which is still being implemented, exam-
inedd a cohort of TB patients registered in the Thyolo 
districtt of the southern region of Malawi. In the 
cotrimoxazolee study, all registered TB patients are 
startedd on standardised anti-tuberculosis treatment 
accordingg to national guidelines.*  Patients undergo 
voluntaryy counselling and HIV testing, and are of-
feredd cotrimoxazole prophylaxis if they are HIV-
seropositivee and if there are no contraindications for 
thee medication. Cotrimoxazole prophylaxis is given 
att a dose of 480 mg (400 mg sulfamethoxazole and 
800 mg trimethoprim) twice daily during the whole 
coursee of anti-tuberculosis treatment and indefinitely 
thereafter.. Anri-tubercuiosis drugs and both daily 
dosess óf cotrimoxazole are administered by direct ob-
servationn during the initial phase of treatment. In the 
continuationn phase of treatment, a sufficient supply 
off  anti-tubereulosis drugs and cotrimoxazole is given 
too patients at monthly intervals, and the drugs are self 
administered.. All patients receive enough pills for 33 
dayss of cotrimoxazole prophylaxis (which includes 3 
dayss of safety stock), and are expected to report at 
thee follow-up clinic on a fixed day at the end of 30 
dayss of treatment to collect further supplies of anti-
tuberculosiss drugs and cotrimoxazole. 

Cotrimoxazolee compliance was assessed in pa-
tientss attending four TB follow-up centres during the 
continuationn phase of treatment between months 4 
andd 6. Compliance was assessed as follows. There 
wass a verbal {subjective}  verification of cotrimox-
azolee intake in the previous 24 hours, an objective 
verificationn of pill count balance and a record made of 
diee reasons for pill count differences (as explained by 
thee patient). Pill count balances were classified for the 
purposess of this study as exact (100% correct), satis-
factoryy (one, two or three tablets higher or lower than 
thee expected pill balance) or unsatisfactory (pill bal-
ancess showing a difference of mote than three tab-
lets).. The three-tablet cut-off point was used because 
thiss signifies one and half days of prophylaxis, which 
forr the purposes of this study was designated as an 
operationallyy acceptable difference that can be veri-
fiedd on follow-up visits with respect to the prescribed 
dosee of two tablets daily. A 15 ml sample of urine was 
alsoo collected for detection of trimethoprim. Urine spec-
imenss were stored at -20aC and transported under 
coldd chain to the National Laboratory of Health, 
Departmentt of Toxicology in Luxembourg for urine 

trimethoprimm detection by gas chromatography/mass 
spectrometryy (set as the gold standard for this study). 

Gass chromatography and mass spectrometry 
{GOM$){GOM$) analysis 

Thee GC/MS system7 combines a separation technique 
(gass chromatography) and a highly sensitive and spe-
cificc identification technique (mass spectrometry). De-
tectionn of the trimethoprim component of cotrimox-
azolee (the combination of sulfamethoxazole and 
trimethoprim)) was done by identifying its character-
isticc fragmentation pattern and retention times. Cali-
brationn curves were obtained by spiking drug-free urine 
specimenss with trimethoprim at different concentra-
tionss using methaquatone as an internal standard at 
constantt concentration (1 mg/L). Creatinine levels 
weree determined on a Cobas Mira instrument using 
Merckk reagents. Trimethoprim concentrations in urine 
weree standardised and expressed for 1 g of creatinine, 
althoughh no reference values for trimethoprim levels in 
urinee are available. Trimethoprim is detectable in urine 
upp to 24 hours after the last intake of cotrimoxazole. 

StatisticalStatistical analysis 

Dataa were analysed using Epi-Info (Centers for Dis 
easee Control and Prevention, Atlanta, GA). Crude 
oddss ratios with 95% confidence intervals were used 
too assess whether social and clinical factors were as-
sociatedd with compliance, with the level of signifi-
cancee set at P = 0.05 or less. 

Sensitivity,, specificity and positive predictive values 
off  verbal verification and pill counts were calculated 
usingg urine trimethoprim detection as die gold standard. 

RESULTS S 

DemographicDemographic characteristics of the study cohort 
Off  93 TB patients who should have attended for follow-
upp in the four main centres during the period of the 
compliancee study, data are available for 87 (94%): 
twoo patients did not turn up on the appointed day, two 
submittedd an insufficient amount of urine for analysis 
andd in two patients the specimen bottles leaked dur-
ingg field and international transport, respectively. Of 
thee 87 patients, there were 38 men and 49 women, 
withh a mean age of 32 years. Forty-three patients had 
smear-positivee PTB, 16 had smear-negative PTB and 
288 had extra-pulmonary TB. The majority of patients 
weree farmers (57), followed by unskilled employees 
(15),, small scale business people or vendors (12) and 
skilledd employees, students and children (3). 

CotrimoxazoleCotrimoxazole compliance 

Trimethoprimm was detected in 82 (94%) of the urine 
samples.. The median urine concentration of tri-
methoprimm was 22.7 mg/gm of creatinine (range 0.2-
2333 mg/gm creatinine), in five urine samples no trime-
thoprimm was detected. Table 1 shows the results of 
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Tablee 1 Verbal verification and pill count balances compared 
too urine trimethoprim detection (gold standard) 

Presentt Absent 
Trimethoprimm in urine n(%) n(%) Total 

Verball verification (n = 87) 
CotrimoxazoSee Intake in last 

244 hours 
Yess 82(96.5) 3(33) 85 
Noo 0 2(100) 2 

Rilll count balance in  8?) 
Exact"" 51 (95.2) 2(3.ffl S3 
Satisfactory11 24 {100) 0 (0) 24 
Unsatisfactory'' 7 (70) 3 (30) 10 

'' Duct balance 
'' 1-3 pills more ör less than expected balance 
11 >3 puts more or less than expected b4ance 

verball  verification and pill count balance compared 
too the results of urine trimethoprim detection. Of 85 
patientss who verbally stated that they had taken 
cotriraoxazolee in the last 24 hours, three (4%) had no 
trimethoprimm detected in the urine. Of 77 patients in 
whomm pill count balances were exact or satisfactory, 
twoo (3%) had no trimethoprim detected in the urine. 
Sensitivityy and positive predictive values for verbal 
verification,, pill count balance and both assessments 
together;; using urine trimethoprim as the gold stan-
dard,, were high (Table 2), 

Twoo patients stated that they had not taken cotri-
moxazolee in the previous 24 hours as they had run 
outt of pills, and 10 patients bad unsatisfactory pill 
countt balances. The mean number of pills in excess or 
deficitt from the exact balance was 4,3 (range 0-6). 
Reasonss for unsatisfactory balances included giving 
somee pills our to a sick child, family member or friend 
(é),, losing some pills (2), forgetting to take some doses 
(1)) and not knowing (1). There were no statistically 
significantt social or clinical factors associated with 
compliancee based on urine trimethoprim results, ver-
ball  verification Or pill count balances. 

DISCUSSION N 

Usingg urine trinierhoprim detection measured by gas 
ehromatography/masss spectrometry as the gold stan-
dardd for determining cotrimoxazole compliance, the 

Tablee 2 Sensitivity, specificity and predtdJve values of verbal 
verificationn and pill count balance 

Verball verification (V) 
Pilll count (P) 
Combinationn of V+P 

Sensitivity* * 

(%) ) 
100 0 
91.5' ' 

100 0 

Specificity* * 

(%) ) 
40 0 
60' ' 
60 0 

Positive e 
predictive e 

value* * 

(%) ) 
96.5 5 
974 4 
97.6 6 

** As compared to urine trimethoprim detection (gold standard) 
"" Includes those with exact and satisfactory pill counts 
** Includes those with unsatis'actoiy pill counts. 

degreee of compliance in our TB patients who were 
takingg cotrimoxazole and anti-tuberculosis drugs under 
routinee conditions was high. Similar good results were 
obtainedd under research conditions iii Abidjan, Cote 
dTvoire.88 These results are reassuring for the conduct 
off  the operational study in Thyolo, particularly when 
itt comes to assessing the efficacy of this adjunctive in-
tervention.. Although the method of detecting tri-
methoprimm in urine is reliable and objective,7 it is so-
phisticatedd and expensive, and is therefore unsuitable as 
aa routine way of assessing cotrimoxazole compliance. 
Verball  verification,pill count balance and both methods 
togetherr proved acceptable and robust as alternative 
wayss of assessing compliance, and under routine con-
ditionss these are simple and practical to use. 

Inn a rural district such as Thyólo where the majority 
off  patients are fanners, it is understandable that some 
patientss will use cotrimoxazole for treating sick mem-
berss of the family, will forget to take tablets or will be 
unablee to report at the treatment centre on the exact 
dayy of the follow-up appointment. Providing patients 
withh a 3-day excess stock of pills provides a safety net 
forr continued prophylaxis, and in the present study this 
wass not associated with undue abuse of the system. 

Inn the cotrimoxazole operational research study 
whichh aimed to recruit TB patients during the course 
off  12 months, over 1000 patients have been regis-
teredd for treatment of whom nearly 700 have been 
startedd on cotrimoxazole prophylaxis. End of treat-
mentt outcomes compared with those observed in his-
toricall  controls within the same district will help the 
NTPP make a decision about the efficacy or not of this 
interventionn in reducing death rates. 
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OBJECTIFS::  Verifier  1'adhésion a une prophyhrae an cot-
rimoxazolerimoxazole chez les patients tuberculeux (TB) infectés 
parr  le virus de l'inununodéfiaence hojnaine (VJH) au 
courss de la phase de continuation du trattement antitu-
berculeux,, et appréricr  la sensibilitc, la spéöfiaté et la 
valeurr  predictive positive d'une verification verbale et 
dess décomptes de comprimés comme methodes de con-
tröl ee de 1'adhésion. 
SCHEMA::  Etude transversale. 

METHODE SS : L'adhesion tberapeutique au cotrimoxazolc 
aa été apprériée dans une cohorte de patients TB qui 
fréquentaientt  quatre centres de suivi de TB au cours de 
laa phase de continuation du trattement antituberculeux 
entree les mots 4 et 6. La verification verbale de la prise 
dess medicaments, la verification physique de 1'équilibr e 
dess décomptes de comprimés ei la detection du öimétho-
prim ee dans les urines par  chromatographic gazeuse et 

OBJETIVO ::  Verificar  la adhesion a La profilaxt s con có-
trimoxazoll  en padentes con TB infectados por  el viru s 
dee la inmunodefideocia humana (VTJH} durante U fase 
dee continuation del tratamiento antituberculoso y eva' 
luarr  la sensibilidad, espetifiddad y valor  predictivo po-
sitivoo de la verificadón verbal y de) conteo de capsula 
comoo métodos de control. 
Dll  SENO : Bstudio transversal. 
MÈTODO::  Se evaluó Ia adhesion al cotrimoxazol en una 
cohortee de padentes con TB que asistian a cuatro cen-
tros,, en la fase de continuation del tratamiento anti-
tuberculoso,, entre los meses 4 a 6. Para evaluar  la ad-
hesionn se utilizaro n la verificadón verbal de la toma de 
drogas,, control de Ia toma de comprimidos y Ia detec-
tiontion urinari a de trimetoprima  por  cromatografia gas-
eosaa y espectrometria de masa. 

88 Wikfö r  S, Sassan-Mnrokro M, Maurk e C, « al. Adherence to 
cotrunoxa/otee prophylaxis for  the prevention «f opportunistic 
infectionss among HTV-inrected tuberculosis patients in Abidjan , 
Cowd'lvoii ee [AbstractTbPeB523Q]. Durban: XII I  International 
AID SS Conference, July 2000. 

R É S U M É É 

spectrographiee de masse om été utilise» pour  apprécicr 
1'adhésion. . 
BÉSUtTATS::  Si 1'on utilise la detection de triméthoprim e 
danss les urines comme - gold standard » pour  1'adhé-
sioo,, le niméthoprime a été defecte chez 82 (94%) des 
877 patients de la cohorte. La verification verbale de la 
prisee de cotrimoxazote et 1'équilibr e des décomptes de 
compriméss ont révélé une sensibilitc et une valeur  pre-
dictivee positive élevée par  cornparaison au gold standard 
dee detection de triméthoprim e dans les urines. 
CONCLUSIONN : Dans un district rura l du Malawi , 1'adhé-
sionn a la prise de cotrtmoxazole comme complément a 
tmm traitcment antituberculeux chez les patients TB in-
fectéss par  te VTH s'est avérée bonne et peut être ap-
prédéee rapidement et d'une facon pratique par  une veri-
ficationfication verbale et te décompte des comprimés. 

REE SUMEN 

RESULTADOS:Goandoo se utilizf l Ia detection de tri -
metoprimaa urinari a como el eriteri o estandar  para la ad-
heston,, se detectó la misma en 82 (94%) de 87 pacientes 
enn la cohorte. La 'verificadón verbal'  de la toma de co-
trimoxazoll  y el 'balance del conteo de pildoras' mostró 
unaa gran sensibutdad y un valor  predictivo comparados 
conn el eriteri o estandar  de la detection de la trime-
toprim aa en onna. 
CONCLUSION::  En un distrit o rura l de Malawi , la ad-
hesionn al cotrimexazol como un agregado al tratamiento 
anti-tuberculosoo en los padentes infectados por  el VIH , 
mee bueno y puede ser  evaluado en forma simple y prac-
ticaa a través de la verificadón verbal y del conteo de las 
pildoras. . 
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CHAPTERR 4 

Cotrimoxazolee prophylaxis in HTV infected individuals after anti-IB 
therapyy in a rural setting. 
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.SUMMAR Y Y 

SETTING:: Thyolo, rural southern Malawi. 
OBJECTIVES:: To determine 1) the proportion who con-
tinuee with cotrimoxazole prophylaxis for the prevention 
off  opportunistic infections, and 2) the reasons for con-
tinuingg or stopping prophylaxis, in human immuno-
deficiencyy virus (HIV) infected individuals with tuber-
culosiss (TB) who complete anti-tuberculosis treatment. 
DESIGN:: A cross-sectional study. 
METHODS:: A questionnaire study of all HIV-infected 
TBB patients who had been registered over a 3-month 
periodd to receive anti-tuberculosis treatment and cotri-
moxazolee prophylaxis and who had completed anti-
tuberculosiss treatment 3—6 months earlier. 
RESULTS:: Of 82 HIV-infected individuals who were 
alivee at the time of interview, 76 (93%) were continuing 

withh cotrimoxazole and wished to do so indefinitely. The 
mostt common reason for continuing the drug was to 
preventt illness associated with HTV, while the most com-
monn reason for stopping was long distances to the health 
facility.. Ninety-six percent of patients received cotri-
moxazolee free of charge from a health centre. Of those 
whoo wished to continue indefinitely, the majority (63%) 
couldd not afford to pay for the drug. 
CONCLUSIONS:: In a rural setting, the great majority of 
HIV-infectedd individuals continued with cotrimoxazole 
afterr completing anti-tuberculosis treatment. Making the 
drugg available and providing ii free of charge is essential if 
itt is to remain accessible for longer term prevention. 
KEYY WORDS: cotrimoxazole; HIV; tuberculosis; Malawi 

PATIENTSS INFECTED with the human immuno-
deficiencyy virus (HIV) and tuberculosis (TB) in sub-
Saharann Africa have high death rates during and after 
anti-tuberculosiss treatment,1" Opportunistic infec-
tionss are an important cause of the high morbidity 
andd mortality experienced by these patienrs,,-,i and it 
iss believed that interventions to prevent these infec-
tionss might improve survival. Prophylaxis with cotri-
moxazolee has been shown to reduce morbidity and 
mortalityy in HIV-infected patients with smear-positive 
pulmonaryy tuberculosis (PTB) in Cöic d*l voire,6 and 
inn 2000, UNAID S made provisional recommenda-
tionss that cotrimoxazole prophylaxis he given to all 
personss living with HIV/AID S tn Africa." 

Sincee early 1999, Thyofo District, in rural south-
ernn Malawi, has been offering voluntary counselling 
andd HIV testing (VCT) to all TB patients, followed by 
adjunctivee cotrimoxazole treatment to those found to 
hee infected with HlV. The district is currently assess-
ingg the feasibility and effectiveness of this interven-
tionn in reducing death rates." During anti-tuberculosis 
treatment,, HIV-infected TB patients receive anti-
tuberculosiss drugs as well as cotrimoxazole under the 
supervisionn of the TB control programme. This respon-

sibilityy ceases at the end of anti-tuberculosis treat-
ment,, and patients are simply encouraged to continue 
withh cotrimoxazole, the decision being left princi-
pallyy with the patient. Information as to whether 
patientss are continuing with cotrimoxazole prophylaxis 
afterr anti-tuberculosis treatment, and possible factors 
thatt encourage or discourage continuation of prophy-
laxiss would be useful to rite general health services in 
planningg for cotrimoxazole prophylaxis after anti-
tuberculosiss treatment. It might also give insight into 
thee value of cotrimoxazole as perceived by the patient. 

Thiss study was conducted in a cohort of HTV-
infectcdd individuals 3 to 6 months after they had 
completedd anti-tuberculosis treatment, in order to 
determinee 1] the proport ion of patients still taking 
cotrimoxazolee prophylaxis, and 2) their reasons for 
continuingg or stopping prophylaxis during the same 
period. . 

METHODS S 

StudyStudy setting 
Thee study was carried out between February and 
Marchh 2002 in Thyolo District, in rural southern 
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Malawi,, which has a population of 450000, The dis-
trictt has one government hospital, a mission hospital 
andd 18 health centres involved in TB control activi-
ties.. In this district, all patients (adults and children) 
diagnosedd with TB are registered and started on stan-
dardisedd anti-tuberculosis treatment according to 
nationall  guidelines.9 Patients undergo VCT, and are 
offeredd cotrimoxazolc prophylaxis if they are HTV-
seropositivee and there are no contraindications to the 
medication.. Gotrimoxazole prophylaxis is offered at 
aa dose of 48Ö mg (400 rag sulfamethoxazole and 80 
mgg trimethoprim) twice daily in adults and according 
too weight (kg) in two divided doses in children. The 
drugg is taken throughout die whole course of anti-
tuberculosiss treatment and indefinitely thereafter. Early 
inn the course of initiating cotrimoxaxole in our set-
ting,, it was observed that several patients complained 
off  severe nausea and vomiting when the drug was 
givenn once daily in the morning along with the anti-
tuberculosiss drugs. Twice-daily dosing was therefore 
introduced,, and continued as patients experienced 
fewerr reactions. 

Anti-tuberculosiss drugs and both daily doses of 
corrimoxazolee are administered by direct observation 
byy the health worker during the initial phase of treat-
ment.. In the continuation phase, the anti-tuberculosis 
drugss and corrimoxazole are given to patients at 
monthlyy intervals at their nearest health facility, and 
thee drugs are self-administered. 

Att the end of anti-tuberculosis treatment, HIV-
infectedd individuals can collect their cotrimoxazolc 
forr prophylaxis on a monthly basis from health cen-
tres,, where a special stock is made available for this 
purpose,, through nurses in areas where home-based 
caree services exist, or from public pharmacies and ven-
dorss at a cost. The drugs provided by die health cen-
tress artd home-based care services are free of charge. 

StudyStudy population and data collection 
Alll  TB patients with known HTV infection who had 
beenn registered over a 3-month period to receive anti-
tuberculosiss treatment as well as cotrimoxazolc prophy-
laxiss and who had completed anti-tuberculosis treat-
mentt 3 to 6 months earlier were involved in etc study. 

TBB treatment and counselling registers were used 
too gather information on patients who were alive at 
thee end of their anti-tuberculosis treatment. A house-
holdd visit was conducted for each patient known to 
bee alive. After obtaining informed consent, inter-
viewer-administeredd questionnaires which had been 
pre-testedd on a different group of 10 HIV-infected TB 
patientss were used to gather basic soda-demographic 
dataa and information related to corrimoxazole pro-
phylaxis.. In the design of the questionnaire, patients 
weree asked to give their main reasons for continuing 
orr stopping cotrimoxazole after completing anti-
tuberculosiss treatment. In the case of children, the 
fatherr or mother was interviewed. Cotrimoxazole 

availabilityy at the patient's home was physically veri-
fiedd by requesting to see the tablet package. The inter-
viewss were conducted in the local language by expe-
riencedd interviewers, and the same team was used 
throughoutt the study. 

Analysess were performed using EpHnfo soft-
waree (Centre for Disease Control and Prevention, 
Atlanta,, GA). 

RESULTS S 

StudyStudy population, VCT and adjunctive 
cotrimoxazolecotrimoxazole prophylaxis 

AA total of 219 TB patients were registered in the 3-
monthh study cohort. Of these, 212 (97%) received 
pre-tcstt counselling, 204 (93%) underwent HIV test-
ingg and 199 (91%) received post-test counselling. The 
HJVV status was unknown for 15 patients: five refused 
HTVV testing, six died, two were transferred out of the dis-
trictt and two had missed pre-tesr counselling (Figure). 

Off  the 204 TB patients who were HIV-tested (66 
onn standard treatment and 138 on short-course treat-
ment),, 149 (69%) were HIV-positive: this included 
755 (65%) of 114 patients with smear-positive PTB, 
411 (85%) of 48 with smear-negarive PTB and 33 
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Figur ee Profile of the study cohort followed up after complet-
ingg anti-tubercufc>sis treatment. * 35 smear-negative PTB and 
32EPTBca5esonn tSEHM/IEH; +125 smear-posrtrvesand 13 se-
veree str»ar-negarwes/£PTB on 2SRHZ/6EH, six children on 
2RïHbEy6EHH and 8 relapses on 2 SRH2E/1RHZE/ SRJHJZJE* PTB = 
pulmonaryy tuberculosis; EPTB = extra-pulmonary tuberculosis; 
SS — — streptomycin; £ = ethambutol; H = isoniaztd; R = rifampi-
cin.. 2 = pyrazinamtde. (A regimen consists of two phases—an 
initiall phase-and continuation phase. Numbers before the {et-
terss indicate the duration of that phase in months; numbers in 
subscriptt indicate the number of doses of the drug(s) per week. 
Iff there is no subscript, the treatment with that drug is daily.) 
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(78%)) of 42 patients with extra-pulmonary TB 
(EPTB),, Of the 149 HIV-infected TB patients, 146 
(98%)) were given cotrimoxazole after VCT within a 
meann period of 2 days after registration (Figure). 

Off  those placed on anti-tuberculosis treatment and 
cotrimoxa*Qlett 44 (20% of the registered cohort) died 
duringg the course of their arm-tuberculosis treatment, 
andd 19 (9%) died after completing their treatment. 
Onee patient was transferred out during treatment and 
wass lost to fotiow-up. 

Off  the 82 individuals on cotrimoxazole who were 
finallyfinally  interviewed, there were 34 men, 47 (57%) 
womenn and one child. The median age was 32 years 
(rangee 5 to 58), and the median educational level was 
66 years of schooling (range 0-14). Forty-nine (60%) 
patientss were married and 33 were single (unmarried, 
divorcedd or widowed, or a child). The commonest 
occupationss were farming in 46 (56%), unskilled 
workk in 17 (21%), business in 10 (12%) and skilled 
workk in six (7%) patients. Two patients had no form 
off  employment and the Child was aged 5 years. The 
majorityy of the patients (89%) resided in villages, 
withh 62% earning less than the equivalent of US $4 in 
locall  currency per week. 

CotrimoxazoleCotrimoxazole after anti-tuberculosis treatment 
Eighty-twoo HIV-infected individuals were alive 3 
too 6 months after completing anti-tuberculosis 
treatment;; all of them gave consent for interview. 
Off  these, 76 (93%) were continuing with cotri-
moxazolee prophylaxis and wished to do so indefi-
nitely;; 54 (71 %) said they would continue the drug as 
theyy were HIV-positive and it would prevent them 
fromm getting ill , 10 (13%) felt their life depended on 
it,, 10 (13%) wished to continue because it was free of 
chargee and two (3%) because the doctor advised it. 

Off  the 76 patients taking cotrimoxazole, 73 
(96%)) were getting their drug from a health centre 
andd the other three through home-based care nurses. 
Whenn asked if they could afford to start purchasing 
cotrimoxazolee for continuing prophylaxis, 26 (34%) 
weree willin g to try to pay up to US $0.50 for a 
month'ss supply, while 50 (66%) said they would 
havee to stop the drug since they would not be able to 
affordd it. 

Sixx individuals stopped cotrimoxazole after com-
pletingg anti-tuberculosis treatment, three because 
theyy moved to a different district that was too far 
away,, one because he had started working and had no 
time,, one felt he was fine and did not need to con-
tinue,, and one individual had developed a skin alleigy 
too the drug. 

DISCUSSION N 

Afterr completing anti-tuberculosis treatment, the 
greatt majority of HIV-infected TB patients in this 
studyy continued with cotrimoxazole prophylaxis and 

wishedd to do so indefinitely. There are a number of 
encouragingg findings in this respect: first, the great 
majorityy of HIV-infected individuals came back of 
theirr own free will to the health centres to collect their 
cotrimoxazole.. During the course of anti-tuberculosis 
treatment,, activities linked to cotrimoxazole prophy-
laxiss are integrated within the TB programme, and 
patientt follow-up is the responsibility of tbeTB officers-
Thee situation is not so clear once the patient has com-
pletedd anti-tuberculosis treatment when, ideally, this 
responsibilityy should be taken over by the HIV pro-
gramme.. While efforts are still underway to try to 
integratee HIV and TB programme activities, making a 
stockk of cotrimoxazole available ar the health centres 
iss an interim measure that will facilitate continuing 
prophylaxiss without adding an undue burden for 
follow-up.. Second, we demonstrated high compliance 
withh cotrimoxazole prophylaxis in HIV-infected TB 
patientss during the course of anti-tuberculosis treat-
ment.100 Our finding suggests that compliance remains 
highh even after completion of anti-tuberculosis treat-
ment.. Third, the counselling process has clearly made 
HIV-infectedd TB patients aware of the potential ben-
efitss of cotrimoxazole in reducing morbidity and mor-
tality.. Emphasis placed on VCT in our setting and the 
valuee as perceived by the patient is likely to enhance 
compliancee in the long term. 

Inn Thyolo, cotrimoxazole is provided to patients 
freee of charge both during and after anti-tuberculosis 
treatment.. However, the question as to whether HIV-
infectedd individuals on a country-wide scale should 
payy for cotrimoxazole or if it should be made avail-
ablee free of charge in Malawi has been raised. In a 
rurall  setting such as ThyolOj the majority of patients 
aree either subsistence farmers or unskilled labourers 
earningg less than US $4 per week. Furthermore, HIV-
positivee TB patients tend to be chronically ill , with a 
highh prevalence of moderate to severe malnutrition.'1 

Incomee generation capacity is low, and most patients 
endd up destitute. Although patients might therefore 
desiree to continue cotrimoxazole indefinitely, the 
majorityy would, quite understandably, be unable to 
affordd the cost. 

Onee of the discouraging findings in this study is that 
despitee the fact that the great majority of HIV-positive 
TBB patients were on cotrimoxazole prophylaxis, cohort 
mortalityy during anti-tuberculosis treatment remains 
high.. Mortality after completing anti-tuberculosis 
treatmentt is also high, with about one in every five 
HIV-infectedd individuals dying within 6 months of 
completingg and tuberculosis treatment. 

Thee National Tuberculosis Control Programme of 
Malawii  has reported rising death rates in new TB 
patients,, and in 1998 the country had the highest 
TBB death rates reported in Africa.'2 Preventing early 
deathss in patients with TB remains a major challenge 
inn resource-poor countries such 3S Malawi,11 and 
apartt from cotrimoxazole, additional effective and 
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affordablee adjunctive interventions to reduce overall 
deathh rates, including the possibility of anaretrovira l 
treatment,, are urgently needed. Cotrimoxazole pro-
phylaxiss is nevertheless the most important adjunc-
tiv ee intervention currentl y available in resource-poor 
settingss for  reducing HTV-rclaced opportunisti c infec-
tionss and promoting survival durin g and after  anti-
tuberculosiss treatment. Makin g the drug available for 
HIV-infectedd individual s through existing health struc-
turess and providin g the drug free of charge is essential 
too ensure that it remains accessible for  longer  term 
preventionn of opportunistic infections. 
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{93%)) qui étaient en vie au moment de 1'entretien pour-
suivaicntt  1c traitement an cotrimoxazole ct souhaitaient 
lee faire indéfiniment. La raisoo la plus frequente pour  la 
poursuitcc de la medication a été la prevention de mala-
diess associees au VTH, alors que la raison la plus frequente 
poorr  son arret a été one distance importante du domicile au 
servicee de santé. Le cotrimoxazole a été adrnimstré gratui-
tementt  a 96% des patients dans un centre de santé. Parmi 
ceuxx qui souhaitaient paumnvre indéfiniment, la majorit e 
(63%}}  n'étaknt pas a même de payer  tc medicament 
CONCLUSION::  Dans un contextc rural , Ia grande 
majorit ee des individu s infectés par  le VTH ponrsoivem le 
cotrimoxazolee apres avoir  achevé le traitement antitu-
berculeux.. La raise a disposition de ce medicament et sa 
gratuit ee sont essentielks si 1'on veut qu'i l reste accessible 
pourr  une prevention de plus tongue duréc. 

,, RESUME» 

tubercuJosaa : 1) la proportio n que continöa con una 
profilaxi ss con cotrunoxazol para la prevention de las 
infecctoness oportuaistas y 2) las razones para controuar 
oo suspender  la profilaxis. 
DlSEftO::  Estudio transversal. 
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MÉTO&O ::  Estudio por  cuesrionario de todos los padentes 
conn TB infectados con VW , registrados durante un 
periodoo de 3 meses corao habiendo reribid o tratamiento 
anti-tuberculosiss y profilaxi s con cotrimoxazol y que 
habiann completado el tratamiento anti-rubcrcuiosis3 a 6 
mesess antes. 
RESULTADOS::  De 82 su>ctos infectados con VIH , 76 
(93%)) que cstaban vivos en el momento de Ia entrevista 
continuabann la profUaxis con cotrimoxazol y dcscaban 
haccrloo indefinidameiite. La razón mas frecuentc para 
contimiarr  cstc tratamiento era la prevención de las enfer-
medadess asociadas con el VIH , micntras que la razón 
mi ss frecoente para suspenderlo era la distanda impor-

tantee del domicilio al centro de salud. El 96% de tos 
padentess recibian el cotrimoxazol gratuttantcme en et 
centroo de salud. Entre aquéHos que dcscaban continuar 
mdefinidamente,, la mayoria (63%) no podian hacer 
frentefrente al pago del medicamento. 
CONCLUSION::  En un contexto rural , Ia gran mayoria dé 
loss sujetos infectados con VI H continuaban con cotri-
moxazoll  después de habcr  completado el tratamiento 
antituberculosis.. Asegurar  la disponibilidad de este 
medicamentoo y entregarlo gratuitamente es esential si se 
pretendepretende qne permanezca acccs&lc para una prevention 
dee mas larga duration. 
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CHAPTERS S 

Changess in Escherichia coli resistance to cotrimoxazole in tuberculosis 
patientss and in relation to cotriinoxazole prophylaxis in ThyolOj Malawi. 
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Changess in Escherichia  coli  resistanc e to co-trimoxazol e in tuberculosi s patient s 
andd in relatio n to co-trimoxazol e prophylaxi s in Thyolo , Malaw i 

H.. Zacharmh', A, D. Harries3, M. P. Sjrichnana1, V. Arendt3, D. Nchingnla*, R. Mwenda', O. CoortieSe3, 
P.. Kirpach 3, B. Mwafc*  and F. M, L. Salaniponi1 'Médecim sons Frontüres-Luxembourg, Tkyoto District, 
Malawi;Malawi;  ^National Tuberculosa Control Programme of MalawiiDFID,  Malawi; ^Tropical and Infectmu Diseases Hospital 
andand Reference Laboratory, Lwtemboutg; *Bkaayre Diagnostic Laboratories, Malawi; s Queen Elizabeth Regional Reference 
Hospital/LaboratoryHospital/Laboratory Services, Blamyre, Malawi 

Abstract t 
Inn Thyolo district , Malawi, an operational research study is being conducted on the efficacy and 
feasibilityy of co-trimoxazole prophylaxis in preventing deaths in HIV-positiv e patients with tuberculosis 
(TB).. A series of cross-sectional studies were carried out in 1999 and 2001 to determine (0 whether 
faecall  Escherichia cob' resistance to co-trimoxazole in TB patients changed with rime, and (ii) whether  die 
resistancee pattern was different in HIV-positiv e TB patients who were taking co-trimoxazole prophylaxis. 
Co-trimoxazolee resistance among B, coli isolates in TB patients at die rime of registration was 60% in 
19999 and 77% in 2001 (Jp<Q.01), Resistance was 89% among HIV-infected TB patients (receiving co-
trimoxazole),, while in rOV-negative patients (receiving anti-TB therapy alone) it was 62%  (P < 0*001). 
Thee study shows a significant increase of E. coH resistance to co-trimoxazole in TB patients which is 
particularl yy prominent in HIV-infected patients on co-trimoxazole prophylaxis. Since a high degree of 
plasmid-raediatedd transfer  of resistance exists between E, cad and the SabnoneSa species, these findings 
couldd herald limitation s on the short- and long-term benefits to be expected from die use of co-
trimoxazolee prophylaxis in preventing non-typhoid Salmonella bacteraemia and enteritis in HIV-infected 
TBB patients m Malawi. 

Keywords**  Escherichia «#, HIV infections, tuberculosis, chemoprophytaiis, co-nimoxazole, drug resistance, Malawi 

Introductio n n 
Non-typhóidd SabnoneSa (NTS) bacteraemia particu-

larlyy with SabnoneSa typhimurium and &  enteritidü is 
knownn to be among the leading causes of morbidit y 
andd mortalit y in human immunodeficiency virus 
CHIV)~infectedd patients with tuberculosis CTB) in Afri -
caa (Gux&ttat., 1990;BKlNDLE«a?.j  1993; FERNAN-
DEZZ GUERRERO et al., 1997; GORDON « «t, 2001). 
Prophylaxiss withsulpha^dioxazole-onmethoprim (co-
o-nnoxazole)) has been shown to reduce mortalit y and 
morbidit yy among HIV-infected patients with sputum-
positivee TB in Abidjan (ANGtABET et al„  1999; WtK-
TORR et al, 1999). Protection firom  NTS bacteremia 
andd enteritis accounted for  much of tins beneficial 
effect,, susceptibiUry of NTS to co-trimoxazole in Abid-
jann being very high (91%). 

Thee ^Eanönal TB Gontröi Programme of Malawi 
iss currently testing the feasibility and efficacy of co-
trimoxazokk prophylaxis as an adjunct to anti-TB ther-
apyy in reducing overall mortalit y in HIV-positiv e TB 
patientss within routine programme conditions in Mala-
wi.. The eventual short- and long-term efficacy of co-
trimoxazolee in reducing morbidit y and mortalit y in 
Malawii  would depend on the baseline levels of co-
trimoxazofcc resistance and particularl y die impact of 
co-trimoxazolee prophylaxis on progressive resistance 
developmentt  among a spectrum of common target 
opportunisticc pathogens such as NTS. High resistance 
too co-trimoxazole in NTS or  other  opportunistic patho-
genss could have implications on the potential benefits 
off  co-trimoxazole prophylaxis in HIV-infected Indivi -
dualss and would therefore be important to monitor. 

Itt  is known that mere is a high degree of rapid 
pksmid-mediatedd transfer  of co-trimoxazole resistance 
betweenn faecal R coH and the SabnoneSa species as well 
ass odier  Enterobacteriaceae (MARSDC et al., 1975; 
MURRA YY &  REMSIMBR , 1983; BAUS et al, 1996). The 
levell  of faecal E. eoM resistance to co-trimoxazole, which 
iss relatively more simple to measure than that for 
SabnoneSaSabnoneSa in a resource-poor  setting such as Malawi, 
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wouldd therefore herald similar  resistance patterns in 
NTSS and omer Gram-negative bacteria. 

Thee objective of ibis study was to measure changes 
too faecal E. ccM (bacterial flora) resistance to co-tri-
moxazolee in TB patients with time and to determine 
whetherr  this pattern was different in HIV-positiv e TB 
patientss who were taking co-trimoxazole prophylaxis. 

Material ss and Methods 
StudyStudy setting 

Thee study was carried out in Thyolo district óf 
southernn Malawi, which ts one of die districts in die 
countryy in which die National TB Control Programme 
off  Malawi is currently resting the fcasftanty and efficacy 
rfrf  co-triraaxazoie prophylaxis as an adjunct to anti-TB 
therapyy in reducing overall mortalit y in HIV-infected 
TBB patients. In mis study of co-trimoxazole prophy-
laxis,, winch is still being implemented since July 1999, 
alll  registered TB patients are started on standardized 
anti-TBB treatment according to National Guidelines 
(MOrBP,, 1999). Patients undergo voluntary counsel-
lingg and HIV testing and are offered co-trirnoxazole 
prophylaxiss ($00 rag of sulphamethoxazolc and 160 mg 
off  trhnemoprim) if they test HW-seroposinve and if 
meree are no contraindications to the medication. 

StudyStudy papulation and specimen coSeeuon 
Too determine whether  there were changes in 

co-trimoxazolee resistance with time, 2 serial cross-
sectionall  resistance studies were conducted in 1999 
andd in 2001 using stool specimens collected from 
cohortss of new TB cases selected randomly before 
startingg anti-TB therapy. In these 2 studies, stool sped-
menss were collected immediately after  registration and 
beforee start of anti-TB therapy. None of the patients 
wass taking co-trimoxazolc prophylaxis. 

Inn order  to compare resistance patterns with patients 
whoo were taking co-trimoxazole, another  study was 
carriedd out in 2001 on a cohort of TB patients selected 
randomlyy while visiting health iacilities for monthly 
drugg collection. This cohort of patients was receiving 
anti-TBB therapy and included a proportion of HIV -
seropositivee patients that were receiving adjunctive co-
trimoxazolee over  6-8 months. 

HTVV status was not known for  the first serial resis-
tancee study in 1999 as HTV testing and counselling 
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weree not available until July 1999. In the «her  2 sub-
sequentt  studio, HIV-status results were available. A 
structuredd questionnaire was used to other  informa-
tionn an ba^c sorio-demographic data. AH patients were 
residentss of the rural district , and stool specimens were 
collectedd after  obtaining voluntary informed consent, 
confidentiaKtyy of results being respected. 

LaboratoryLaboratory merhodi 
Initia ll  inoculation of stool specimens for  culture was 

donee on MacCookey 3 (Qxoid) agar  plates. Suspect 
coloniess were subcultured for purit y and identified by 
colonyy morphology and biochemical tests. Isolates were 
confirmedd to be EeoS using me API  20Eidentification 
systemm (API-Biomerieux, Basingstoke, England, UK). 

Antj-mkaobia ll  suscepobility testing to co-trimoja-
zolee was done On modified MueUer-Hinnm (Oxoid) 
agarr  plates. TheKirby - Bauer  disk-diffusion technique 
wass used and üdtibrrion-zone sixes (IZS, nearest whole 
ajfllimetre )) for  R coë were read according to National 
Committeee for  Clinical Laboratory Standards guide-
liness (NCCLS, 1998). IntetpEetation of IZS for co-
trimoxazolee (23-75/1*25 jig) was as &8ow*: 16 mm, 
susceptible;;  11-15 mm, intermediate; 10 mm, resis-
tant.. Antibiognrn s were validated using standardized 
controll  strains of £ ooft"  ATCC No. 25922 (American 
Typee Cultur e Collection, RocfcviHe, MD> USA) on a 
regularr  basis. Independent control testing was done on 
specimenss that were transported using mkrobank tubes 
(Pro-tabb Diagnostics, Ncston, Wirral , UK) to the 
Nationall  Infectious Diseases Reference Laboratory in 
Luxembourg.. HTV testing was performed using a com-
binationn of the CapüTus (Cambridge Diagnostics Ltd , 
Gahvay,, Ireland) and HIV Spot (Genelabs Diagnostics 
Ptee Ltd, 85 Sdence park Drive, Singapore) tests. 

StatisticalStatistical analysis 
Thee Epilnfo software (Centers for  Disease Control, 

AOsnta**  USA) was wed for data analysis. The level of 
significancee was set at 0-03 and 95% confidence inter-
valss (CI) were used Throughout in expressing differ-
encess in proportions. All laboratory results of resistance 
levelss are expressed to the nearest whole millimetre. 

Results s 
CharacteristicsCharacteristics of the sntay population 

AA total of 443 registered TB cases were studied; 16 
patientss could not produce stool specimens at the time 
off  specimen collection and were excluded. Data are 
thereforee available for  427 TB patients. 

Off  the 427 patients there were 210 male and 217 
(51%)) female patients, the mean age being 33 years. 

Overr  half (240 patients) of the study group had: 
positivee pulmonary TB (PTB), 91 had smear-negative 
PTBB and 96 had eMrapulmonary TB. The overaffHTV 
seroprevalencee (all TB types) io aS those that had 
undergonee HTV testing in 2001 (s = 286) was 75%, 

Co~amaxasoUCo~amaxasoU resisttmce 
Off  dié 427 stool Specimens mat were collected, 406 

(95%)) grew E eoH on culture. In the 2 serial studies 
conductedd on newly registered TB patients (before 
startingg anti-TB therapy or  co-trimo-cazolc) co-tri-
moxazoiee resi«ance among isolates was 60% in 1999 
(n=118),, and increased significantly (JP<001) to 
77-1%%  (»= 144) in the similar  cohort in 2001 (Table). 
Theree was no significant difference in co-trimaxazote 
resistancee between HIV-positiv e (79*0%) and HIV -
negarivee (68-8%) patients in 2001 (P = 0-23). Overall 
co-gfanOatazolee resistance in patieots who had received 
aaaVTBB therapy (HTV positive and HTV negative) for 
6—88 months (With or  without adjunctive co-trimoxa-
zole)) was 82-6% in 2001 (Table). In dus cohort, re-
sistancee in HIV-infected patients receiving adjunctive 
co-trimoxazolee (s = 113) was 89-4% (95% CI  82-2-
94-4)) while in inV-neganve patients (» = 26) receiving 
anti-TBB Therapy alone it was 61-5% (95% CI  40-6-
79-8),, the difference being highly significant (P< 
0*001)) (Table). This resistance was also higher  when 
comparedd to HIV-positiv e TB cases that were on 
neitherr  anti-TB therapy nor  co-trimoxazole in 2001 
(PP = 0-03). 

Theree were no significant differences in co-trimoxa-
zolee resistance with regards to different age-groups, 
genderr  and TB type Independent quality control test-
ingg conducted on 103 isolates transported to Luxem-
bourgg showed corifbrmir y of laboratory results. 

Discussion n 
.. This study shows that co-trimoxazole resistance in R 
coHcoH among TB patients has significantly increased in a 
2-yearr  period in a rural district of Malawi. In a re-
source-poorr  country such as Malawi where effective 
andd affordable interventions to limi t morbidit y and 
mortalit yy in people Irvin g with HIV are limited, there 
hass been a growing market demand for  oa-trimoxazole 
followingg its introduction in Thyolo district for HIV -
infectedd TB patients in Jury 1999. Co-trimoxazole, 
beingg a relatively cheap antibiotic, which is easy to 
administer,, has since 1999 become readily available in 
publicc pharmacies! from private drug vendors and even 
att  some grocery Stores, and it can be purchased without 
anyy formal prescription. The uncontrolled availability 
andd widespread use of co-trimoxazole in dale Thyolo 

Table.. Resistance to co-trfanaxaaole bx faecal Escherichia eoB isolates 
firomfirom  tuberculosis <TB) patients In Thyolo, Malawi 

Patientt  group 
Resistant/total l 

isolates s %%  P value' 

TBB patients on registration in 1999* 71/118 60-2 
TBB patients c« registration in 2001» 111/144 77-1 

HI VV positive 83/105 79-0 0*23 
HI VV negative 22/32 68-8 

TBB patients on foUow-up in 2001"  119/144 82*6 
HTVV positive (receiving co-trimoxazole) 101/113 89-4 0-001 
HTVV negative (nm reaving co- 16/26 61*5 

tdrnoxazole) ) 
'Specimenss collected during TB regtaianott, patients being on neither  anti-TB therapy nor 
«Mrimoxawie.. HTV status was not known at the time of leahtranon in 1999 and fot 7 
patientss on leajstr&tio n m 2001. 
*Specanenss collected during 6-8-mOBth fbHów-up VBBL HIV-positive patients had received 
*oni-TBB tbera-jy aiid adfruicuve eo-ote 
TBB dwespy alone, HIV stam* was not known for 5 patients in tfeisgrcntp. ci»» values are for HTV-posttive as ««npsred va HP/niegaóve patients. 
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communityy could explain the relatively rapid increase 
inn eo-crinioxazole resistance in E. eoH between 1999 
andd 2001, I n Malawi , sul&doariae-cpataining anti-
malarial»» (Fansidar) and co-tritnoxazole arc the fest-
Hnee drags recommended for malaria and respiratory 
tractt  infections in children respectively]  a m*  tins ought 
alsoo contribut e to a high baseline resistance to co-
trimoxazole. . 

Co-trimoxazolee resistance tn B. coH isolates from 
HIV-mfeciedd TB patients who had been receiving 
adjunctivee co-mrnoxazole was significantly higher  than 
inn HW-negstive T B patients (on anti-TB therapy 
alone)) and is most Hkety linked to the prophylactic use 
off  co-trimoxazole in these patients (MURRAY at aL, 
1982;;  MARTI N a aL> 1999). 

Thesee findings of high B. cotf resistance to co-trimox-
azolee may also herald high levels of resistance in NTS 
andd other  Gram-negative bacteria and would limi t 
thee protective effect of co-trimoxazole against these 
Enterobacteriaccae.. As the beneficial effects on mor-
bidit yy and mortalit y of co-trimoxazole prophylaxis in 
HIV-infecte dd TB patients in Cöte d'lvoir e were mainly 
linkedd to protection from NT S bacteraerma and enter-
ins,, limited benefits of adjunctive co-trimoxazole might 
bee expected in this regard in Malawi However, 
co-trimoxazolee prophylaxis provides a protective effect 
againstt  other  HTV-related opportunistic pathogens, 
suchh as Pneumocystis carina, hospora beBi and Toxoplas-
mama gondii, and might therefore still be effective in 
reducingg overall mortalit y tn TB patiënte withi n out 
context t 

Enn the co-trimoxazole operational research study 
whichh is stiU being implemented in Thyoto, over  1000 
T BB patients have been recruited of whom neariy 700 
havee been placed on eo-oimoxazole prophylaxis. End 
off  treatment outcomes» compared to historical controls, 
wil ll  help the National Tuberculosis Control Pro-
grammee of Malawi make a decision about the efficacy 
(orr  lack thereof) of this intervention in reducing death 
rates. . 

Thiss stady received ethical approval from the National 
Healthh Sciences Research CooneS of Malawi. W« scknowl-
edgee the support given to us by the Queen Bhwbeth Reference 
Hospitall  Laboratory and the Blantyre diagnostic laboratories 
idd conducting the tens and me National Infectious Diseases 
Referencee Laboratory of Luxembourg which provided techni-
call  assistance and funded the control testing. We. are also 
gratefull  to the staff and management of Thyolo and MaUmuló 
hospitalss for their  cooperation concerning this study. Tbc 
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CHAPTERR 6 

Moderatee to severe malnutritio n in patients with tuberculosis predicts 
earlyy death. 
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Moderat ee to sever e malnutritio n in patient s wit h tuberculosi s is a risk facto r 
associate dd wit h early death 

R,, Zacbariah', M. P. SpU&nann1, A. D. Harries1 and F. M. L. Salantpani1 'Médee&a Sans Pronaères-
Luxembourg,Luxembourg, Tkyeto District, Malawi; 'National Tuberculosis Control Programme of Malawi} Community Health Science 
Una,Una, Private Bag 65, LMmgvae 3, Malawi 

Abstract t 
AA study was conducted in new patients registered with tuberculosis (TB) in a rural district of Malawi to 
determinee (i) the prevalence of malnutritio n on admission and (ii) die association between malnutritio n 
andd early mortalit y (defined as death wunin die fitst 4 weeks of treatment). There were 1181 patients 
withh TB (576 men and 605 women), whose overall rate of infection with human immunodeficiency virus 
(HTV)) was 80%. 673 TB patients (57%) were malnourished on admission (body mass index [BMTJ 
<18-55 kg/m2), There were 259 patients (22%) wim mod malnutritio n (BMI 17-0-18-4 kg/m1), 168 
(14%)) with moderate malnutritio n (BMI 16-0-16-9 kg/m*) and 246 (21%) wim severe malnutritio n 
(BMII  < 15*9 kg/m3). 95 patients (8%) died during die first  4 weeks. Significant risk factors for  early 
moralit yy included increasing degrees of malnutrition , age >35 years, and HTV seroposttivity. Among aU 
diee 1181 patients, 10-9% of the 414 patients with moderate to severe malnutritio n died in the first 4 
weekss compared with 6-5% of die 767 patients wim normal to mild malnutritio n (odds ratio 1-8*  95% 
confidencee interval 1-1-2-7). In patients wim TB, BMI < 170 kg/m1 is associated wim an increased 
riskk of early death. 

Keywords)) tuberculosis, Mycobacterium tubercuSasu, human immunodeficiency virus, malnutrition , mortality , Malawi 

Introductio n n 
Thee association between tuberculosis (TB) and mal» 

nutritio nn has been recognized for  a long tune. Mal-
nutritio nn may predispose to TB, and in rum TB often 
causess malnutritio n (MACALLAN , 1999). By die time 
Africann patients wim TB present for  registration and 
treatment,, a significant proportion have a marked de-
greee of nutritiona l impairment (HARRIES et at,, 1988; 
KENNEDYY  et al, 1996). Since the 1980s, many coun-
triess in sub-saharan Africa have been affected by a 
severee epidemic of human immunodeficiency vims 
(HTV)) infection. Malawi, a small country situated in 
mee southern region of Africa, is no exception, and in 
19999 it was estimated that there were 800 000 adults 
andd children living whh HIV/AID S (acquired immune 
deficiencyy syndrome) in a total population of approxi-
matelyy 10̂ 6 million (UNAIDS, 2Ö0Ö). TB is one of rhe 
mostt  common opportunistic infections arising as a 
resultt  of HIV immunosuppression, and in Malawi 77% 
off  TB patients registered country-wide were found to 
bee HTV seropositive in 2000 (KWANJANA et al, 2001). 
Weightt  loss is a characteristic feature of HTV/AIDS , 
andd malnutritio n in TB patients is likely to be further 
exacerabatsdd by me concomitant effects of HTV 
(KoTLER ,, 2000). 

Casee fatality rates in TB patients in sub-saharan 
Afric aa have risen in the last 10 years, and are highly 
associatedd with HIV infection. A substantial proportion 
off  mese deaths occur  early in die course of treatment 
(NUNNN et al, 1992; GARIN et at, 1997; WOOD & 
POST,, of 1997; CONNOLLY S at, 1998; HARRIE S etaL, 
1998).. Factors associated with early mortalit y are at 
presentt  not well characterized. We hypothesized that 
malnutritio nn in TB patients, by further  compromising 
hostt  immunity and predisposing to life-direatening 
nutritiona ll  deficiencies and superadded infections, is a 
riskk factor for early mortality . We conducted a study in 
aa rural district of Malawi to determine the prevalence 
off  malnutritio n in TB patients at die time of initia l 
registration,, and to examine me association between 
malnutritio nn and early mortality . 

Addresss for correspondence: Dr  R. Zaehariah, Head of Mis-
sionn (Mission Malawi), Médedna Sacs Frontièrcs-Laxem-
bourg,, 70 Jtuc de Gasperich, L-I617, Luxembourg', phone 
+2655 644409, to +265 641468 (Malawi), +352 335133 
(Luxembourg),, e-mail zachariah@iitteroet.lu 

Material ss and Methods 
StudyStudy setting and management of TB 

Thee study was carried out on new patients who were 
registeredd wim TB between November 1999 and 
Marchh 2001 in Thyolo district , a rural region of south-
ernn Malawi There are 2 hospitals, one government 
districtt  hospital and one mission hospital, in die district 
whichh register  and treat patients wim TB. New TB 
patients,, as soon as diey are registered, are started on 
standardizedd entt-TB treatment. In brief, mese regi-
menss during die study period in Thyolo were as 
follows.. New patients wim smear-positive pulmonary 
tuberculosiss (PTB) and serious forms of extra-pul-
monaryy tuberculosis (EjPTB) were given an 8 months" 
regimenn consisting of 2 months' dairy supervised strep-
tomycin,, rifarnpicin,  isoniazid and pyrazinamide hi 
hospitall  followed by 6 months of daily unsupervised 
isoniazidd and ethambutol m me community (2SRHZ/ 
6EH).. New patients with smear-negative PTB and less 
seriouss forms of EPTB were given a 12 montfis'  regi-
menn consisting of one monm of dairy supervised strep-
tomycin,, isoniazid and ethambutol in hospital followed 
byy 11 months of daily isoniazid and emambutol, which 
iss self-administered (1SEH/11EH). AU new patients 
merefore,, regardless of die type of TB, spent die first 
monmm of treatment in hospital. 

Sincee mid-1999, all TB patients in Thyolo have been 
offeredd voluntary counselling and HTV testing, and 
tiiosetiiose who are HIV seropositive and have no contra-
indicationn are offered co-trirooxazole prophylaxis at a 
dosee of 480 mg (400 mg of sulfamethoxazole and 
800 mg of trimethoprim ) twice daily. AU TB patients 
(whilee in hospital) also receive a dairy nutritiona l sup-
plementt  of 1250 kcal in rhe form of a premix of Likuni -
Phala™™ (a mixtur e of maize flour, soya, oü and sugar) 
inn addition to a routine hospital ration of 1200 kcal. 

StudyStudy population and data cclkcaon 
AA structured questionnaire and record form were 

usedd to gamer information on basic demographic data, 
HTVV status, length of symptoms before being diagnosed 
ass a case of TB, and type of TB. AU patients were 
weighedd on admission, witiiout shoes and with mini-
mumm clouting, between 09:00 and 10:00. The same 
weighingg scale was used for  all patients, and calibration 
wass carefully controlled. Height was measured (on 
admission)) wim die patient standing upright and look-
ingg straight ahead. With patients who could not stand 
unassisted,, height was estimated using knee height 
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(DENKEE & WILSON, 1998). A normal body ma» index 
(BMI;; weight in kg divided by height in m') was 
dennedd as 18*5-24-9 kg/ma. Malnutrition was defined 
ass SMI < 185 kg/m*. Different degrees of malnutri-
tionn were defined as follow*:  mild malnutrition, 
BMII  = I7-0-I8-4 kg/in^ moderate malnutrition, BMI 
== 16*0-16-9 kg/m*; and severe malnutrition, BMI < 
16-00 kg/m*  (DENKE & WILSON, 1998). Personnel con-
ductingg these measurements were well trained, and tbc 
samee personnel were used throughout the study- All 
patientss gave voluntary informed consent to participate 
inn the study. Ail deaths occurring between registration 
andd thé first 4 weeks of treatment were recorded, and 
weree regarded as 'early mortaÜty*. 

StatisticalStatistical anafysis 
Dataa analysis was done using Epiinfo software (Cen-

tress for Disease Control, Atlanta, Georgia, USA), and 
thee Logistic11*  software (ANONYMOUS, 1994). "Hie x* 
testt and X2 test ?or linear trend were used to test for 
differencess in proportions and linear trends, respec-
tively.tively. A non-parametric test (the Kruskal-Wallis test 
forr 2 groups) was used to verify differences in means 
betweenn groups. Crude odds ratios (OR) and adjusted 
oddss ratios (adjusted OR) were used to assess whether 
BMII  and other factors were associated with early mor-
tality.. ORs were adjusted using multivariate logistic 
regression,, the level of significance being set at P < 
0-05,, and 95% confidence intervals were calculated 
Throughout. . 

Results s 
CharacteristicsCharacteristics of the mufy population 

Theree were 1519 new adult TB patients who regis-
teredd during toe study period. Of these, 136 patients 
weree excluded from the study: HIV status was un-
knownn in 83, there were spinal deformities in 12 and 
oedemaa in 8> and 35 patients died before undergoing 
heightt and weight measurements. Of die 1181 patients 
inn the study, 576 were men and 605 (51%) were 
women;; die mean age was 37 years, 'there were 624 
patientss (53%) with smear-positive PTB, 25Q (21%) 
withh smear-negative FTB, and 307 (26%) with EPTB. 
9433 (80%) patients were ÏÜV positive. 922 were given 
co-trimoxazolee cnemoprophylaxis, which was started as 
soonn as a positive HIV result was available. HIV posi-
tivetive patients with TB had a mean age of 32 years, which 
wass less than the mean age of HIV negative TB pa-
tients,tients, 38years.(P< 0001). 

NutritionalNutritional status on admission. 
Thee mean BMI on admission for all TB patients was 

18-22 kg/ms; for males it was 18-4 and for females 17-9 
( P<< 0001). 673 TB patients (57%) were malnour-
ishedd on admission with 414 (35%) having moderate or 
severee malnutrition (BMI < 170 kg/»*) (Figure). 

NutritionalNutritional status andearty mortality. 
Ninety-fivee patients (8%) in the study died during 

thee first 4 weeks of treatment (early mortality). Factors 
associatedd with early mortality are shown in Table 1. 
Significantt risk factors were age >35 years, HIV sero-
FKwmVityy and increasing degrees of malnutrition. Early 
mortalityy was 6-3% in patients with normal nutrition, 
6-9%% in those with mild malnutrition, 10*1% in those 
withh moderate malnutrition and 11-4% in those with 
severee mamutritkai (**  test for trend - 6*8, P < 001). 

AA SMI of 17-0 kg/m* was used as the cut-off value 
too determine whether patients with normal nutrition/ 
mudd malnutrition and moderate/severe malnutrition 
hadd an increased risk of early death. This assessment 
wass used for all patients, and in relation to the factors 
listedd in Table 1. The results are shown in Table 2. For 
alll  patients, there was a significantly higher rare of early 
mortalityy amongst patients with moderate to severe 
malnutritionn than for those who had normal nutrition 
orr mild malnutrition. This significantly higher early 
mortalityy rate was found in relation to male sex, age 
>355 years, symptoms >3 months' duration, smear-
positivee PTB, HIV séropositivity, and co-trimoxazole 
prophylaxis. . 

Discussion n 
Thiss study showed that over half of all TB patients in 

aa rural district of Malawi were malnoutished at the time 
off  registration, and over one^thixd had moderate to 
severee malnutrition; 8% of patients in the study died 
duringg the first 4 weeks of treatment. Factors associated 
withh early mortality included increasing degrees of 
malnutrition,, age >35 years and HIV seropositivity. 
Patientss with moderate to severe malnutrition, (BMI 
<1700 kg/ma) had higher rates of early death compared 
withh those whose nutritional status was normal or 
mildlyy impaired, and these differences were found 
regardlesss of age, HIV seröstatus and other factors. 

TbesnerigthsofthisBnjdyarethatalargenuniberof f 
patientss were studied, all patients were offered counsel-
lingg and HTV testing, the same personnel and die same 
equipmentt were used for performing measurements of 
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Figure.. Nutritional «ana of patients with tuberculosis (TB) categorized by body mass index (BMI) in Thyolo district, Malawi. 
(Source:: National Tuberculosis Control Programme óf Malawi and Medecma sans Frontieres-Luxembourg.) 
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Tablee 1. Ride factors associated with early mortalit y (durin g first 4 weeks of treatment) of patients with 
tuberculosis s 

Variables s Earlyy deaths (%) OR* * Adjustedd ORb 

Gender r 
Female e 
Male e 

Agee (years) 
«35 5 
>35 5 

Typee of TB11 

Smearr positive 
Otherss (smear negative, EPTB11) 

HI VV status 
Negative e 
Positive e 

Periodd of symptoms (months) 
<3 3 
>3 3 

Co-trimoxazole e 
Yes s 
No o 

BMII  on admission (kg/m*)r 

>lfr 5 5 
170-18-4 4 
16-0-16-9 9 
<15-9 9 

42/6055 (6-9) 
53/5766 (9-2) 

45/6600 (6-8) 
50/5211 (9-6) 

43/6244 (6-9) 
52/5577 (9-3) 

12/2388 (5-0) 
83/9433 (8-8) 

63/7688 (8-2) 
32/4133 (7-7) 

16/2599 (8-6) 
79/9222 (6-2) 

32/5088 (6-3) 
18/2599 (6-9) 
17/1688 (10 1) 
28/2466 (11 4) 

1 1 
1-3. . 

1 1 
14 4 

1 1 
1-4 4 

1 1 
1-8 8 

1 1 
0-9 9 

1 1 
0-7 7 

1 1 
1-1 1 
1-4 4 
1-7 7 

1 1 
1-44 (0-9-2-2) 

1-5 5 

1-3 3 

4-8 8 

1-0 0 

2-7 7 

1-2 2 
1-8 8 
2-2 2 

1 1 
(10-2-4) ) 

1 1 
(0-9-2-1) ) 

1 1 
(1-3-17-1) ) 

1 1 
(0-6-1-5) ) 

1 1 
(0-8-8*3) ) 

1 1 
(0-6-2-2) ) 
(1-0-3-5) ) 
(1-3-3-8) ) 

0-15 5 

0-05 5 

0-20 0 

0 01 1 

0-87 7 

0*09 9 

0-59 9 
0-05 5 

<0*01 1 

'Oddss ratio. . . . 
**  Adjusted for gender, type of tuberculosis, human immunodeficiency virus status, co t̂riiooxfizole administration and body mass 
indexx on admission; 95% confidence intervals in parentheses. 
^Tuberculosa. . dd Extrapulmonary tuberculosis. 
'Humann immunodeficiency virus. fBödyy mass index; x* for trend = 6*8, P= <0-01, 

Tablee 2. Early mortalit y (durin g first 4 weeks of treatment) and nutritiona l status of patients with 
tuberculosis s 

Al ll  patients 
Gender r 

Female e 
Mal e e 

Agee (years) 
=£35 5 
>35 5 

Symptomss (months) 
< 3 3 
> 3 3 

Typee of TB* 
Smearr  positive PTB 
Smearr  negative PTB 
EPTB B 

HIV **  status 
Negative e 
Positive e 

Co-trimoxazole e 
Yes s 
No o 

Normal/mil d d 
malnutritio n n 

( B M I > > 

No. . 

767 7 

241 1 
405 5 

407 7 
360 0 

525 5 
242 2 

386 6 
160 0 
221 1 

159 9 
608 8 

594 4 
173 3 

17-00 kg/m2) 

Deathss ) 

500 (6-5) 

133 (5*4) 
299 (7-2) 

244 (5-9) 
266 (7-2) 

377 (70) 
133 (5-4) 

199 (4-9) 
155 (9-4) 
166 (7-2) 

99 (5-7) 
411 (6-7) 

400 (6*7) 
100 (5-8) 

Moderate/severe e 
malnutritio n n 

(BMI I 

No. . 

414 4 

243 3 
171 1 

253 3 
161 1 

243 3 
171 1 

238 8 
90 0 
86 6 

79 9 
335 5 

328 8 
86 6 

<< 17-0 kg/m* ) 

Deathss (%) 

45 5 

21 1 
24 4 

21 1 
24 4 

26 6 
19 9 

24 4 
9 9 

12 2 

3 3 
42 2 

39 9 
6 6 

(10-9) ) 

(8*6) ) 
(14-0) ) 

(8*3) ) 
(14-9) ) 

(10-7) ) 
(111) ) 

(10*1) ) 
(10-0) ) 
(14-0) ) 

(3-8) ) 
(1*5) ) 

(11-9) ) 
(7-0) ) 

OR" " 

1-88 (1-1-2-7) 

1-55 (0-8-3-0) 
2-11 (1-2-3-9) 

1-44 (0-8-2*8) 
2-33 (1-2-4-2) 

1-66 (0-9-2-8) 
2-22 (1-0-4-9) 

2*22 (1-1-4-2) 
1-11 (0-4-2-8) 
2-11 (0-9-4*9) 

0-77 (0-1-2*8) 
2*00 (1-2-3*2) 

1-99 (1-2-3-1) 
1-22 (0*4-3-9) 

P P 

<0*01 1 

0-10 0 
<0*01 1 

0-20 0 
< 0 01 1 

0*08 8 
0-03 3 

0 01 1 
0-87 7 
0 07 7 

0-75 5 
<0-01 1 

<0*01 1 
0*70 0 

"Oddss ratio; 95% confidence intervals in parentheses. 
"TBB = mbexculosisj PTB = pulmonary TB; EPTB = ewrapulmonary TB. 
"Humann immunodeficiency virus. 

heightt and weight and, as all patients spent the first 4 
weekss in hospital, deaths could be reliably ascertained. 
However,, one of the limitations of the study was the 
(actt that 35 TB patients (who died soon after admission 
andd before any BMI measurements could be carried 
out)) were excluded- We do not know the nutritional 
statuss of these patients, but their deaths comprised 

nearlyy 30% óf the total deaths ocoirring between 
registrationn and the first 4 weeks of treatment. The 
resultss in this study do not therefore apply to very early 
mortalityy occurring soon after admission. 

Theree are several potential reasons for early deaths óf 
patientss with TB: for example, late presentation of 
patientss with severe and extensive TB' life-threatening 
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HlV-reiate dd complication*  such as severe anaemia and 
bacreraemiaa (GlUCS et at, 1990; MADEB O etaL, 1*97; 
NlYONGABDD et at, 1999; GORDON et aL, 2001); and 
thee occurrence of a Henroehner-typc reaction due to 
rapidd Jailing of tubercle bacilli by anti-TB drugs (ELLI S 
&&  W8BB, 1983). We have shown that moderate to 
severee malnutritio n is also a risk factor  lor  early death. 
However,, we do not know whether  such nutritiona l 
impairmentt  in its own right  predisposes to early death, 
orr  whether  it is a marker  for extensive TB, severe HIV -
relatedd complications or  Hcrxheimcr  reactions. 

Preventingg early death of patients with TB wil l be 
aa major  challenge in resource-poor  countries such as 
Malawii  (HARRlESi»«£,2001). Identificatio n of bacter-
aenriaa in many Africa n hospitals is difficult , because of 
lackk of access to blood cultur e faculties, and il l patients 
mayy requir e an empirical course of antibiotics to treat 
commonlyy occurring infections due to Streptococcus 
pneumoniaepneumoniae and nön-typhoidal SabnoneBa. Cortico-
steroidss have been suggested as one way to reduce early 
deathss due to a Herxheimer-type reaction by reducing 
diee toxicity of die disease ( E m s & WEBS, 1983). 
Prospectivee controlled trial s have shown a treatment 
benefitt  of corticosteroids in tuberculous meningitis and 
pericardiall  and pleural disease (ALZEER & FITZ -
GERALD,, 1993). However, trial s of the use of cortico-
steroidss in sick, malnourished TB patients, especially 
thosee with HI V infection, have yet to be carried out and 
published.. Non-antibiotic nutritiona l interventions 
suchh as multivitamin s may improve cell-mediated im-
munit yy in HI V positive patients (TANG a a t, 1997), 
butt  efficacy in dus group has yet to be assessed iö 
placebo-controlledd trials. Anti-retrovira l therapy is 
likel yy to have a major  effect in reducing dearhs from TB 
inn HI V positive individuals*  but, despite the pressure 
forr  widespread introductio n of dtese tiierapies in sub-
saharann Africa , it is Kfcely to be some time before die 
infrastructur ee or  die funds are available to tur n dus 
rhetori cc into action. 

Toee results of mis study may help in finding solu-
tionstions to ibis problem. BMI is a simple measurement for 
mostt  hospitals to perform. TB patient» with BMI < 
17-0kg/m**  form a group which has a higher  risk of early 
deathh compared with patients whose BMI is 17*0 
kg/m11 or  greater. 

Althoughh it is unclear  what impact interventions in 
patientss with BMI < l?-0kg/m2 might have in redu-
cingg overall T B mortality , mis is nevertheless a group 
whichh could be targeted with mterventions such as 
empiricall  antibiotics, corticosteroids and nutritiona l 
supplementss in an operational research setting; while 
awaitingg me definitiv e results of phase HI  randomized 
controlledd trials. 
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Behaviourall  characteristics, prevalence of Chlamydia trachomatis and 
antibioti cc susceptibility of Neisseria gonorrhoeae in men with urethral 

dischargee in Thyolo, Malawi. 
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Behavioura ll  characteristics , prevalenc e of Chlamydia  trachomatis  and antibioti c 
susceptibilit yy  of Neisseria  gonorrhoeae  in men wit h urethra l discharg e in 
Thyolo ,, Malaw i 

R.. Zachartah', A. D. Harries3, W. Nkhotaa3, V. Arendt* , D. Ncfaingula', A. Chmtnlo1, F. Chimtnlo ' and 
P.. Kirpach 4 'Médecins sans FnmaèTes-Luxembourg, Thyolo District, Malawi; *Nanonat TB Contrei Programme of 
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44 Infectious Disease Reference Centre & Laboratory, Central Hospital, Luxembourg; sBlantyre Diagnostic Laboratory Services, 
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Abstrac t t 
AA study was carried out in 2000/2001 in a rural district of Malawi among men presenting with urethral 
discharge,, in order  to (a) describe tiieir  healm-seeking and sexual behaviour, (b) determine the 
prevalencee of Neisseria gonorrhoeae and Chlamydia trachomatis, and (c) verify the antibiotic susceptibility 
off  N. gonorrhoeae. A total of 114 patients were entered imo d» study; 61% reported bjmngtak^ 
formm of medication before coming to the sexually transmitted infections clinic. The most frequent 
alternativee source of care was traditional healers. Sixty-eight (60%) patients reported sexual encounters 
duringg the symptomatic period, the majorit y (84%) not using condoms. Using ligase chain reaction on 
urine,, N. gonorrhoeae was detected in 91 (80%) and C. trachomatis in 2 (2%) urine specimens. Forty five 
off  47 N. gonorrhoeae isolates produced penicillinase, 89% showing multi-antimicrobia l resistance. This 
studyy emphasizes die need to integrate alternative care providers and particularl y traditional healers in 
controll  activities, and to encourage tiieir  role in promoting safer  sexual behaviour. In patients presenting 
withh urethral discharge in our  rural setting, C. trachomatis was not found to be a major  patiiogen. 
Antimicrobia ll  susceptibility surveillance of N. gonorrhoeae is essential in order  to prevent treatment 
failuress and control the spread of resistant strains. 

Keywords::  sexually transmitted diseases, urethral discharge, men, Neisseria gonorrhoeae. Chlamydia trachomatis, 
prevalence,, health-care ifH»g behaviour, sexual behaviour, aarimicrobial susceptibiUiy, Malawi 

Introductio n n 
Sexuallyy transmitted infections (STIs) are known to 

facilitatee the sexual transmission of HIV (CLOTTE Y & 
DAÜABETTA ,, 1993), and effective STI  case manage-
mentt  is known to reduce die incidence of HIV (GROSS-
KXJKT HH et oL, 1995). The HXV national prevalence in 
Malawii  is estimated at 15% (NACP, 2001), and HIV 
infectionn rates among patients witi i STIs range from 
53%%  to 83% (KWSTENSEN, 1990). As part of its STI 
andd HIV control strategy, Malawi adopted die World 
Healthh Organization (WHO) recommended syndromic 
approachh to STI  case management in 1993. Based on 
clinicall  efficacy, in-vitr o studies and cost considera-
tions,, a combination of gemamkm (240-mg angle 
intramuscularr  dose) and doxycycline (100 mg twice 
dailyy for  7 days) was recommended as die treatment of 
choicee for  men presenting witi i urethral discharge 
(MOHP,, 1993). Akhough tiiis regimen is meant to 
coverr  for  Neisseria gonorrhoeae and Chlamydia trachoma-
oii  infections (LJJLEetal., 1994), me relative prevalence 
off  these pathogens in rural communities in Malawi is 
nott  known. 

Regularr  monitoring of antimicrobial susceptibility of 
N,N, gonorrhoeae and odier  STI  pathogens is essential as 
resistancee patterns could change rapidly (LlND, 1990). 
Becausee of scarce resources, rh» is not done in Malawi 
andd mere it limited information on die subject. 

Controll  of STIs involves hot only providing effective 
treatmentt  to mose that are infected, but should also 
involvee promotion of safer  sexual practices during die 
symptomaticc period. 

Thee present study was undertaken in a rural district 
off  Malawi among men presenting witi i urethral dis-
charge,, in order  to (a) describe dieir  health-seeking and 
sexuall  behaviour, (b) determine die relative contribu-
tiontion of N. gonorrhoeae and C, trachomatis to urethral 
discharge,, and (c) verify die antibiotic susceptibility of 
N.N. gonorrhoeae. 

Addresss for correspondence: Dr  R. Zschariah, Head of Mis-
sionn (Mission Malawi), Medecint sani Froxmcres- Luxem-
bourg,, 70 roe de Gasperich, L-16I7, Luxembourg; phone 
+2655 644409 (Malawi), fax +265 641 468 (Malawi) +352 
3351333 (I  Jixembpurg), e-mail zsFhsriati@inieroer.hi 

Materia ll  and Method s 
StudyStudy population, and data collection 

Thiss study was conducted in Thyolo district , a rural 
regionn in soudiem Malawi. Between October  2000 and 
Mayy 2001, all adult males presenting with urethral 
dischargee to the district STI  clinic were invited to 
participatee in tins study. After  obtaining informed 
consent,, a semi-structured questionnaire was used to 
gatiierr  basic sodo-demographic data and information 
onn health-seeking and sexual behaviour. AC patients 
weree managed according to national STI  guidelines 
(NAGP,, 1993). 

PrevalencePrevalence afN. gonorrhoeae and C. trachomatis 
Patientss were requested to provide a urine specimen 

att  die time of first  attendance. Nucleic acid amplifica-
tion,tion, by ligase chain reaction (LCR), was used to 
determinee the presence of N. gonorrhoeae and C. tracho-
matismatis in the urine samples. 

AntimicrobialAntimicrobial suscepebSity testing for ̂ - gonorrhoeae 
Swabss were also taken from die anterior  urethra at 

diee time of first attendance, smeared on a glass slide for 
Gramm staining and placed directly in a transport med-
iumm (Amies media, Oxoid, Basingstoke, UK) contain-
ingg charcoal. The specimens were transported at die 
endd of each day to die laboratory. Plating was done 
onn modified New York City medium (gonococcal 
selective)) containing Uncomycin, cohstin sulphate, am-
photericm-BB and tranetiiopri m lactate. Yeast autoly-
satee was used as a growdi supplement and mcubarion 
wass done in a candle jar  for  48 h at 35°C with 5-10% 
co 1( ( 

N.N. gonorrhoeae was identified by Colony morphology, 
Gramm staining and oxidase testing. Penicillinase-
producingg strains (PPNG) were detected using beta-
lactamm paper  strips (Oxoid), which show fMaetamasc 
activity. . 

Antimicrobia ll  susceptibility was tested on Mutter 
Hintonn agar  (Oxoid) supplemented with 5% sheep 
blood,, using die disk diffusion technique. Inhibitio n 
2onee sizes for N. gonorrhoeae were read according to 
Nationall  Committee for  Clinical Laboratory Standards 
(NCCLS,, 1998), The E-Test strip (AB-Btodïsk, Soma, 
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Sweden)) was used for susceptibility testing to gerua-
micin,, and minimum inhibitor y concentrations for 
gentamictnn were read as susceptible («16 ug/mL) or 
resistantt  (>16 (ig/mL) (LESMANA a aL, 2001). 

Anfibiogramss were validated with standardized 
N.. gonorrhoeae control strains (ATCC No. 49226, 
Americann Type Cultur e Collection, Rockvük, MD, 
USA)) on a regular  basis and the National Reference 
Laboratoryy in Malawi provided monitoring and super-
vision.. Additional technical assistance was provided by 
diee Microbiology Laboratory, Reference Centre lor 
Infectiouss Disease, Luxembourg. 

DataData analysis 
Thee Epünfb software (Centers for Disease Control, 

Atlanta,, GA» USA) was used lor  data analysis. 

Results s 
Soao-demographicSoao-demographic charactmsaa of the study population 

AA total of 114 adult male subjects with urerhral 
dischargee were enrolled in die study. The median age 
off  die study participants was 27 years (range 16-47, 
SEE 0-6). Most patients (79%) came from rural villages, 
andd were married (57%). The mean educational level 
off  participants was 6-5 years in school. Patients in-
eludedd fanners (29%), unskilled employees (34%), 
skilledd employees (6%), business people (24%) and 
studentss (7%). 

Health-seekingHealth-seeking and sexual behaviour 
Thee mean reported time with STI  symptoms before 

presentingg at die STI  clinic was 27 days; 61% of aD 
subjectss reported having taken some form of medica-
tionn before coming to the clinic. The most frequent 
singlee source of medication was traditional healers 
(43%)) (Table 1), Sixty-eight patients (60%) reported 
havingg had sexual encounters during die symptomatic 
periodd and die majorit y (84%) had not used condoms. 
Théé main reported reasons for not using condoms 
duringg sex in me symptomatic period was partner 
refusall  (37%), and having sex with a spouse or  with 
someonee in a steady relationship (28%) (Table I) . 

PrevaleneePrevalenee efS. gonorrhoeae and C. trachomatis 
Fromm die 114 patients who submitted urine samples 

forr  LCR analysis, data are available for 110 patients; 
22 patients submitted msufocicnt urine for analysis and 
22 urine containers leaked during transport. N. gonor-
rhoeaerhoeae was detected in 90 (79%) urine specimens, C 
trachomatistrachomatis in 1 (1%) and combined infections were 
foundd in 1 (1%) urine sample. 

AndmiavèialAndmiavèial susceptSnEty ofH. gonorrhoeae 
Outt  pf 47 isolates of N. gonorrhoeae, 45 (96%) were 

foundfound to be beta-lactamase producing (PPNG). All but 
onee of these isolates were resistant to penkühn. Forty 
($9%)) PPNG isolates showed resistance to 2 or  more 
antibiotics.. Only 3 PPNG isolates were found to be 
sensitivee to tetracycline. AH isolates that were resistant 
too geniamiein were also resistant to tetracycline. The 
picturee is ïötery to be the same for doxyeycSne. th e 
susceptibtHtyy patterns of isolates to different antibiotics 
aree shown in Table 2. 

Discussion n 
Inn dus study, 61 % óf all participants presenting at 

thee rural district STI  clinic with urethral discharge had 
firstfirst  sought care at an alternative source. The search for 
effectivee treatment is therefore delayed, and meanwhile 
diee men continue to have sex while symptomatic, the 
largee majorit y (84%) not using condoms. These differ-
entt  alternative sources of health care could be targeted 
too improve STI  control in die district and reduce delays 
ineffectivee treatment. 

Thee traditional healer  was found to be die most 
importantt  single source of alternative care in our  rural 
settingg as was found in a similar  study in an urban 
settingg of Malawi (LULE tt aL, 1994). In Malawi, 
traditiona ll  healers are generally reputed to be sympa-
thetic,, more confidential, and easjh> accessflrfe. Consid-
eringg meir  importance as an alternative care provider, 
andd the potential role mey could play in encouraging 
saferr  sexual behaviour, it is important to integrate diem 
inn control activities and ensure condom availability (to 
cheats}}  at their  sites. 

Tablee 1. HealtB-seefciiKg and sexual behaviour  hi adult males with visible 
urethra ll  dischargê  = 114) (Thyolo, Malawi , 20OW20Ö1) 

Variable e Number r (%) ) 
Previouss medication before coming to clinic 

Modemm (axnpicüün, co-trimoxazole, etc.) 
Traditiona ll  (herbs, roots, etc.) 
Bom m 

Sourcee of previous medication (a = 70) 
Publicc and private chnics 
Drugg vendors/public pharmacy 
Traditiona ll  healers 
Severall  of me above 

Meann duration of urethral symptoms (days) 
Sexx during symptomatic period = yes 

Wimm same partner 
Withh different partners 

Cóndomm use during sex in symptomatic period (n = 68) 
Always s 
Ioternntttnt/sometimes s 
Noo condom use 

Reasonss for 'no condom use' (« = 57) 
Sexx with steady partner  or  spouse 
Refusall  by partner 
Condomm nor  available 
Reducess pleasure 
Religiouss reasons 
Outers s 

0/114 4 
25 5 
30 0 
15 5 

4 4 
21 1 
30 0 
15 5 
27 7 
3/114 4 
37 7 
31 1 

o--
11 1 
57 7 

16 6 
21 1 
5 5 
3 3 
10 0 
2 2 

61 1 
36 6 
43 3 
21 1 

6 6 
30 0 
43 3 
21 1 

--
60 0 
54 4 
46 6 

0 0 
16 6 
84 4 

28 8 
37 7 
9 9 
5 5 
18 8 
4 4 
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Tablee 2. Antibioti c susceptibil ity pattam of'Neisseria gonorrhoea» isolates 
(«« = 47) from men wit h urethra l discharge (Thyolo, Malawi , 2000/2001) 

Antibioti c c 

Gcntamiri n n 
Penicillin n 
Tetracycline e 
Erythromyci n n 
CcKrimoxazole e 
Spectinomycm m 
Ciprofloxacin n 

Susceptible e 

n n 

40 0 
I I 
5 5 

21 1 
17 7 
40 0 
32 2 

(%) ) 
(85) ) 

(2) ) 
(11) ) 
(45) ) 
(36) ) 
(85) ) 
(68) ) 

Intermediate e 

n n 

--
3 3 
4 4 
3 3 
4 4 
2 2 

12 2 

(%) ) 
--
(6) ) 
(9) ) 
(6) ) 
(9) ) 
(4) ) 

(26) ) 

Resistant t 

**  (%) 
77 (15) 

433 (91) 
388 (81) 
233 (49) 
266 (55) 
55 ( U) 
33 (6) 

Seee Materia] and Methods for  the methodology used. 

Th ee Nations] Tuberculosis Control Programme in 
Malawii  conducts trainin g sessions with traditiona l 
healerss from around the country, and encourages early 
referrall  of tuberculosis suspects. Trainin g on STIs and 
HTVV infection could be linked with such an easting 
initiative ,, and might be one way of also encouraging 
earlierr  referral (by healers) for  antibioti c treatment. 

Thi ss study is the first  in Malawi that has used a 
highlyy sensitive and specific nucleic acid amplification 
techniquee (STARV, 1997) ro determine the presence of 
C.. trachomatis and N, gonorrhoeae m the urin e of men 
presentingg with urethral discharge. Infection with AT. 
gonorrhoeaegonorrhoeae was confirmed in 80% of urin e specimens 
whereass C. trachomatis was found in only 2% of speci-
mens.. In contrast to previous suggestions (TAYXQR -
ROBINSONN a at,, 1995), CMarg* ^  was not found to be 
aa major  pathogen in men presenting with urethral 
dischargee in pur  rura l setting. A similar  low prevalence 
off  C. trachomatis was found in Blantyre, an urban town 
inn Malawi^  where Chlamydia antigen was found in 
onlyy 26 (5-2%) of 497 urin e specimens tested (LUL E 
elel aL, 1994). We had not screened for other  possible 
organismss associated with urethral discharge such as 
OreapUtsmaOreapUtsma uneatywum, Mycoplasma homam and Tri-
chomonaschomonas vaginalis. 

Onlyy 47 isolates from 90 patients positive for A/1 
gonorrhoeaegonorrhoeae by LCR were available for susceptibility 
testing.. Thi s might be explained by the fact dut N. 
gonorrhoeaegonorrhoeae is a very fastidious organism and» despite 
usee of a transport medium, undocumented delays did 
occurr  between collection of specimens in me distric t 
STTT clinic and inoculation at die laboratory in Biantyrc. 
Specimenss were transported once a day and could have 
beenn subjected to the rapid changes in ambient temp-
eraturee that are characteristic of the region. 

Wee used the E-Test for testing the susceptibility of 
AT.. gonorrhoeae to gentamicin and found it easy and 
practicall  to use in our  developing country laboratory 
setting.. The disc diffusion method, although most 
widelyy available and least expensive, is not considered 
reliablee for  gentamicin susceptibility testing, and agar 
dilutio nn assays are quite complicated to perform for 
routin ee surveillance (DALY et a/., 1997). 

Nonee of die antibiotics tested in our  study ap-
proachedd the 95% sensitivity recommended for effec-
tiv ee 'blin d rreatmenf (WHO* 1989). The clinical cure 
ratee for gentamicin treatment of N. gonorrhoeae was 
95%%  in 1993 (LUL B & aL> 1994) as compared to 92% 
inn 1996 (DAL Y et aL, 1997). Our  study, which is die 
firs tt  since 1996 in Malawi, shows that only 85% of AT. 
gonorrhoeaegonorrhoeae isolates are currentl y susceptible to genta-
micin.. Although clinical cure rates might differ  from hv 
vitr oo susceptibility patterns, tins finding is of concern 
sincee selection ef reststant strains iriay rapidl y limi t die 
usefulnesss of gentamicin for the treatment of A7, gonor-
rhoeaerhoeae in our  setting. There is therefore a need to search 
forfor  alternative antibiotics for die syndromic treatment 
off  urethral discharge caused by N. gonorrhoeae. 

Al ll  isolates tested in 1996 (DALY et at., 1997) were 

full yy sensitive to ciprofloxacin, ofloxacin and cefnrime. 
WtWt had not tested susceptibility to ofloxacin and cefix-
anee but found 6% resistance and 26% intermedials 
susceptibilityy to aproSaxaehi. This could be due to die 
risingrising ^discriminat e use of this agent which is now 
readilyy available (without prescription) at some publi c 
pharmacies.. Ciprofloxacin is relatively expensive and 
'costt  considerations' often encourage the use of inade-
quate,, or  low dosages that wil l help force the selection 
off  strains exhibiting resistance or  reduced susceptibility 
(HANDSHEL DD & WHTTTINGTON , 1996). 

Thee great majorit y (96%) Of N. gonorrhoeae isolates 
inn die rura l district of study were PPNG strains, me 
majorit yy of which exhibited multi-antimicrobia l resis-
tance.. Continuing surveillance of antimicrobial sus-
ceptibilit yy of N. gonorrhoeae is essential in order  TO 
detectt  emerging resistance, prevent treatment failures 
andd control the spread of resistant strains withi n die 
population. . 

Acknowledgements s 
Thiss study received ethical approval as part of a package of 

operationall  research studies On robercuiosivSTI  and HIV by 
diee National Health Sciences Research Council of Malawi 
Medecjnss ssns Fronoèra-Luxembourg financed the labora-
toryy material and reagents required for  this study. The 
Nationall  Reference Laboratory of the Mioisti y of Health) 
Malawi,, ensured quality control. The Laboratory for Infec-
tiouss Diseases, Luxembourg, provided additional technical 
assistancee and conducted LCR analysis. We thank Dr  Romam 
Pooss and Rooide Bowles for their  support and in particular 
Mr ss Makombe and Mr s Cbipinza for data and specimen 
collection. . 

References s 
Clottey,, C &  DaJIaberta, G. (1993). Sexually transmitted 

diseasess and human immunedefiaeficy virus, epidemiologic 
synergy?? Infectious Disease Clinks öf North America, 7, 
95-102. . 

Daly,, C, Hcfibtan, L, Hobbs, M., Maida, M., Zbnba, D., 
Davis**  R., Mughogho, Q. U Cohen, M. (1997). Develop-
meatt  of an antmticrobiat susceptibüiry surveillance system 
forfor  Neisseria gonorrhoeae in Malawi: comparison of methods. 
journaljournal  tf CtmtealMumhblogy, 35, 2985-2988. 

Grosskunh,, H„  Mosba, F., Todd, J., Mwijarubi , £., Klokke, 
A.,, Seakoro, K-, Maraud, P., ChaiujaJucha, J., Kkoll , A. & 
Xa-Giha,, G. (1995). Impact of improved treatment of 
sexuallyy transmitted diseases on HIV infection in rural 
Tanzania.. Randomized controlled trial . Lancet, 346, 
530-536. . 

Handsfidd,, H. H. St wlmringtöa, w\ L, (1996). Aaribiotic -
resistantt  Neisseria gonorrhoeae: the calm before another 
storm?? Arotols of Internal Mtdidne, 125,507-509. 

Knstenaen,, J. K. (1990). The prevalence of symptomatic 
sexuallyy transmitted diseases and human 'FWTn̂ nndftficiffnc y 
viruss infection in outpatients in Lilongwe, Malawi. Genaour-
ittaryittary Mediant, 66, 244-246. 

Tn̂ nwmfl ,, M., Lebron, C. L, Tattim, D., Tjaniadi , P., Subckti, 
D.,, wasfy, M. O., CampbeB, J. R. &  Oyofo, B. A. (2001). 
In-vitr oo antibiotic susceptflriljty óf Neisseria gonorrhoeae in 
Jakarta,, Indonesia. Awsmterobial Agents and Chemotherapy, 
AS,AS, 359-362. 

Lind ,, L (1990). Epidemiology of antibiotic resistant Neasena 

72 2 



MAL SS URETHRAL DISCHARGE IN MALAW I 

dótavianJournaldótavianJournal of Infaaota Diseases, S9, 77-82. 
Lolc,, G., Sehets, P. M.-T. , Haffinan, I. F., Daïlabetta, G-, 

Hamilton,, H. A-, Moeng, S„  Liomba, N. G. &  Cohen, 
M.. S. (1994). STD/HIV coatroi in Malawi and the search 
forr  affordable and effective urethriti s therapy: * first field 
evaluation.. Genitourinary Mediant, 70, 384-388. 

MOHP,, Ministr y of Health and Population (1943), Essential 
DrugsDrugs Prognomu, Malawi Standard Treatment GiddeSna, 
2ndd edo. Lilongwe, Malawi: Ministr y of Health. 

NACP,, National AID S Control Programme (1993). Mana-
gmggmg fiwJr  tdtk Sexually Transmuted Distant at Malawi, 1st 
eda.. Malawi: Ministr y of Health and PopularionfrSI-
STAFH. . 

NACP,, National AIDS Control Programme (3001). Sentmal 
surveillancesurveillance report. P.O. Box 30621, Lilongwe 3, Malawi: 
Nationall  AID S Control Programme. 

NCCLS,, National Committee for  Corneal Laboratory Stan-
dard»» (199$). Performance standards far anó-mknéial sm-
cepab&tycepab&ty testing. Thir d information supplement. VBlanovaj 
PA,, USA; National Committee for  Clinical Laboratory 
Standards,, Document M100-S8. 

Stary,, A. (1997). Chlamydia screening. Widen sample for 
whichh technique? Genitourinary Mediant, 73,99 102. 

Taylor-Kobtewn,, D., Ballard, R, C , Thornaa, B. J. &  Renton, 
A.. (1995). STD/HIV control in Malawi. G*tittunnary Med-
iant,iant, 71, 202. 

WHOO (1989). STD moment strategies. Geneva: World Health 
Orgaiufflrtkw .. WHOAT3T/89.447. 

ReceivedReceived 30 Jufy 2001; revised 31 October 2001; accepted 
fitrpubHeaOanfitrpubHeaOan 14 January 2002 

73 3 





CHAPTERR 8 

Sexuallyy transmitted infections and sexual behavior  among commercial 
sexx workers in a rural district of Malawi. 
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Sexuall yy  transmitte d infection s and sexua l 
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Summary:: Tn Thyoio District, Malawi, a study was conducted among commercial sex 
workerss (CSVVs) attending mobile clinics in order to; determine the prevalence and 
patternn of sexually transmitted infections (STls), describe sexual behaviour among those 
whoo have an STI and identify risk factors associated with 'no condom use'. 

Theree were 1817 CSWs, of whom 448 (25%) had an ST1. Of these, the commonest 
infectionss included 237 (53%) cases of abnormal vaginal discharge, 109 (24%) cases of 
pelvicc iriflammatory disease and 95 (21%) cases of genital ulcer disease (GUD). Eighty-
sevenn per cent had sex while symptomatic, 17% without condoms. Having unprotected 
sexx was associated with being married, being involved with commercial sex outside a 
knownn rest-house ór bar, having a GUD, having fewer than two clients/day, alcohol 
intakee and having had no priof medication for STI. 

Thee high levels of STIs> particularly GUDs, and unprotected sex underlines the 
importancee of developing targeted interventions for CSWs and their clients. 

Keywords;;  Malawi, «ex worker, STI, condom 

Introduction n 
Commerciall  sex workers (CSWs) constitute a group 
oftenn socially stigmatized and economically dis-
advantagedd with a high rate of sexual partner 
change.. They are a core group that are known to be 
highlyy vulnerable to sexually transmitted infections 
(STIs)) and to infection with HIV, and consequently 
aree at a high risk of transmitting these infections to 
theirr clients and other sexual partners1. 

Thyoioo District, in rural southern Malawi, is well 
knownn for its semi-urban towns and their HIV risk 
arenass of lively rest-houses, nightclubs, bars and 
readilyy available and inexpensive CSWs.. The district 
iss characterized by large tea and coffee plantations, 
ass well as thousands of migrant labourers who 
patronizee the commercial sex industry. 

Fromm late 1999, as part of a comprehensive 
districtt HIV prevention strategy, regular StT clinic 
servicess began to be offered through a mobile team 

Correspondencee to: Dr R Zachariah, Head erf Mission (Mission Malawi), 
Médeciraa jam Frontiwei — Luxembourg, 70 rue de Gaspcrich, H617, 
Luxembourg g 
E-mail:: zachariah®truemeUn 

too CSWs in three of the main semi-urban towns 
Thyoio.. This was on the basis that target* 
interventionss with CSWs could contribute to low 
communityy STT prevalence23. This intervention 
turnn might reduce the sexual transmission ai 
incidencee of HIV4-*  within the general populatie 
Inn a country like Malawi where the national H. 
prevalencee is estimated at 15%7, and HIV rat 
amongg patients with STI range from 53-S3%9, S 
controll  is of major public health importance. 

Informationn on the prevalence and patterns 
STIss among CSWs as well as sexual behaviour 
thiss group would be relevant in guiding STI conti 
strategies.. Condom use in itself is considered 
criticall  measure in preventing the acquisition ai 
transmissionn of STIs and HIV* . Its use in commt 
ciall  sex esiabÜshments in Thailand has led 
reductionss of more than 80% in STI incidence ai 
ann apparent decline in HIV incidence10. 

Thiss study was conducted among CSWs in ord 
too (a)' determine the prevalence and pattern of ST 
(b)) describe sexual behaviour including condo 
usee among those who have an STI and (c) identi 
socio-demographicc and behavioural risk facte 
associatedd with 'no condom use'. 
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Materia ll  and method s 

StudyStudy setting 
Thee study was conducted between May 2000 and 
Junee 2001 in three semi-urban towns (Thyolo, 
Luchenzaa and Bvumbe) of Thyolo District, a rural 
regionn in southern Malawi Prostitution is illegal in 
Malawi51.. However, CSWs are readily available m 
barss and rest-houses and are registered as food 
handlers,, bar girls and cleaners. CSWs are not paid 
byy these establishments but are provided with 
roomss at these sites and are permitted to live at the 
locationn as long as they serve drinks and meals and 
aree readily available for commercial sex activity to 
clients.. Their income is, therefore, dependent on 
sexuall  activity with clients at the site. For the 
purposee of this study this group of individuals 
weree considered as CSWs. 

Alll  workers at public locations offering food, 
drinkk or accommodation facilities (which includes 
foodd handlers, bar girls and cleaners) are required 
byy law to be registered at the community police 
station̂ ^ They are also required to produce a valid 
medicall  clearance certificate that needs to be shown 
too the communal police on a monthly basis or on 
request.. The mobile clinic service was conducted 
oncee a week during daylight hours at a designated 
rest-housee facility. Peer outreach Workers were 
involvedd in encouraging the CSWs to attend the 
clinic. . 

StudyStudy population and data collection 

Alll  CSWs presenting during an STI mobile clinic 
weree examined and those with an STI were 
interviewedd after obtaining informed consent. 
Interviewer-administeredd questionnaires, which 
hadd been pré-tested, were used to gather basic 
socio-demographicc data, as well as information on 
sexuall  behaviour and condom use. A genital 
examinationn which included detailed screening 
forr STls and speculum examination, was performed 
onn all CSWs. A room was made available for all 
medicall  examinations and confidentiality of data 
waswas ensured. Examinations were carried out by a 
teamm of two trained STI clinicians, and the same 
teamm was used throughout the course of the study. 
AA patient card which contained details of STI 
managementt was filled out for each patient and 
subsequentlyy used during weekly follow-up visits. 
Confidentialityy was ensured and all patients were 
diagnosedd and managed using national STI guide-
tiness adapted from the syndrome-based approach 
(clinicall  assessment of signs and symptoms) as 
recommendedd by the World Health Organization12. 
Aill  CSWs that have been screened and treated are 
issuedd with medical clearance certificates. 

StatisticalStatistical methods 
Analysiss was done using the Epilnfö software 
(Centerr for Disease Control, Atlanta), and the 

LOGISTICC software13. The measures of risk were 
determinedd by crude odds ratio (OR) and adjusted 
ORs.. Odds ratios were adjusted using multivariate 
logisticc regression, and all related P-values Were 
basedd on the likelihood ratio statistic. Reported 'no 
condomm use' during sexual encounters in STI 
symptomaticc period was designated as the depen-
dentt variable for identifying potential risk associa-
tions.. The level of significance was set at P - 0.05 
andd 95% confidence intervals (CIs) were used 
throughout t 

Result s s 

CharacteristicsCharacteristics of the study population 
AA total of 1817 new female CSWs were involved in 
thee study, of which 448 (25%) were diagnosed with 
ann STI. Of these, 19 were excluded; questionnaires 
weree incomplete in six cases and 13 individuals did 
notnot want to participate in the interviews due to lack 
off  time. Of the 429 STI patients whose data were 
complete,, the mean age was 24 years and the mean 
educationall  level was three years in school. There 
weree 255 (59%) individuals who were registered as 
beerr servers, 86 (20%) as cleaners, and 60 (14%) as 
foodd handlers. Twenty-eight (7%) individuals were 
notnot registered as rest-house or bar workers in the 
semi-urbann towns. There were 17 (4%) patients 
whoo were married while the great majority (422) 
weree either single, divorced or widowed. Of all 
CSWss 92% earned less than %7 US/week. One 
hundredd and mirty-seven (32%) patients diagnosed 
withh an STJ had received some form of medication 
beforee presenting at the mobile STI clinic. The 
commonestt sources for medication included the 
traditionall  healer (40%), private pharmacies (31%) 
andd a health facility (19%). 

5777 prevalence and pattern 

Theree were 448 (25%) new STI cases out of a total of 
18177 CSWs. Of these, there were 237 (53%) cases of 
abnormall  vaginal discharge with or without 
dysuria,, 109 (24%) cases of pelvic inflammatory 
diseasess (PID), 95 (21%) cases of genital ulcer disease 
(GUE>)) and seven (2%) cases who had combined 
GUDD and Pip. 

SexualSexual behaviour and condom use 

Off  all STT patients, 374 (87%) reported having sex 
duringg the STI symptomatic period. Of these, 22 
(6%)) used condoms always, 290 (78%) used 
condomss intermittently while 62 (17%) did not 
usee condoms. The reasons for not using condoms 
includedd client pressure (30), having sex with a 
regularr partner (20), having no knowledge about 
thee usefulness of condoms (seven), condoms not 
beingg available (three) and reduction óf pleasure 
(two).. Out of those using condoms intermittently, 
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1200 (41%) did so due to client pressure not to use 
condoms.. The median reported time with SIT 
symptomss before being seen by the mobile STI 
clinicc was six days (range one day to two years). 
Thee mean number of clients per day was two. 

RiskRisk factors associated with 'no condom use' 

Significantt risk factors associated with 'no condom 
use'' while having sex in the symptomatic period 
includedd being married, being involved with 
commerciall  sex outside a known rest-house or 
bar,, having an ulcerative genital disease, having 
fewerr than two cliënte per day, indulgence in 
alcoholl  and havinghad no prior medication for STI 
symptomss (Table I). 

Discussion n 
Thiss study shows that at least one-quarter of CSWs 
havee an STI at any one time with just over 20% of 
thosee widi an STI having GUP. The great majority 
off  those with an STI (over 85%) engaged in sex 
whilee symptomatic. Of those, nearly 20% engaged 
inn unprotected sex, and various risk factors were 
associatedd with this behaviour such as being 

married,, being involved with commercial sex 
outsidee a known rest-house or bar, having an 
ulcerativee genital disease, having fewer man two 
clientss per day, indulgence in alcohol and having 
hadd no prior medication for STI. 

Althoughh the prevalence of HIV among CSWs in 
ourr setting is not known, it is likely to be highy. The 
findingfinding that GUDs constituted a considerable 
proportionn of STIs in the study population is of 
particularr concern as they facilitate the acquisition 
andd transmission of HTV by acting as portals of 
entry4.. Very high GUI) rates of up to 49% in male 
STII  patients presenting to the Thyolo District 
Hospitall  STI clinic have also been reported14. The 
additionall  finding that GUD was associated with 
unprotectedd sex among CSWs merits that the 
Nationall  AIDS Commission develops a specific 
focuss for decreasing the incidence and prevalence 
off  GUDs. 

Prostitutionn is illegal in Malawi and this legal 
restrictionn confines commercial sex activity to well 
knownn rest-houses and bars where CSWs are 
residentt and working under cover as bar girls, 
waiterss and cleaners. In our setting this offered an 
importantt advantage in that CSWs were readily 
accessiblee for STI and HTV control activities through 
mobilee clinics. This service was also considered 

Tablee 1. Risk factors associated with 'no condom use' in commercial sex workers during sexually 
transmittedd infection symptomatic period (n= 374) 

Variables s 

Age e 
<20yrs s 
>20yrs s 

Maritall status 
SingJe/divorced/wtdowed d 
Married d 

Education n 
< 88 years in school 
>> 8 years in school 

Income e 
>4US$/week k 
<4USJ/week k 

Occupationn site 
Att a known rest-house/bar 
Oulside e 

Periodd of STI symptoms 
<14days s 
>144 days 

Typee of STI 
Non-uu Iterative 
Ulcerativee disease 

ClienU/day y 
>> 2 clients 
<< 2 clients 

Alcohol l 
No o 
Yes s 

Previouss medication for art STI 
Ves s 
No o 

Condom=No.. (%) 

15/1111 (14) 

47/263.08) ) 

44/3577 0 3 ) 
16/177 (94) 

6:1/372-(16) ) 
1/22 (50) 

56/360(16) ) 
6/144 (43) 

52/350(15) ) 
10/244 (42) 

52/330(16) ) 
10/444 (23) 

49/3211 (15) 
13/533 (25) 

5/1422 (4) 
57/2322 (25) 

38/3099 (12) 
24/655 (37) 

15/126(12) ) 
47/248(19) ) 

OR R 

1 1 
1.4 4 

1 1 
108 8 

1 1 
5.1 1 

1 1 
4.1 1 

1 1 
4,1 1 

1 1 
1.6 6 

1 1 
1.8 8 

1 1 
8.9 9 

1 1 
4.2 2 

1 1 
1,7 7 

'Adjustedd OR (0.95, CI) 

1 1 
1.44 (0.7-3.0) 

1 1 
766 (9.0-645) 

1 1 
2.11 (0.1-45) 

1 1 
0.66 (0.1-5.1) 

1 1 
5.2(1.3-2.1) ) 

1 1 
0.7(0.2-2.2) ) 

1 1 
2.7(1.2-6.1) ) 

1 1 
7,0(2.5-19.9) ) 

1 1 
2.6(1.2-5.5) ) 

1 1 
2.5(1.1-5.9) ) 

P-value e 

0.4 4 

<0.OO1 1 

0.6 6 

0.5 5 

0.02 2 

0,5 5 

0.02 2 

<< 0.001 

0.01 1 

0.O2 0.O2 

'Adjitttw ll  tor  age, fnaflti l italuv edurarmn, income, occupation dtp, period pf lymptoms. type of STI, tlient i per  day. alcohol end 
preven!!  medic*Ikff l lor  *n STI 
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'CSWW friendly'as the medical team was authorized 
too issue medical clearance slips which avoided 
commonn harassment or unofficial fines on these 
Workerss by local police inspectors. It also saved 
timee and money for travel and queuing up at the 
districtt hospital. 

Clientt pressure was the most important single 
reasonn for unprotected sex by GSWs in our study. 
Thosee who had fewer than two clients per day 
weree also at a significantly higher risk of no 
condomm use than those who had more clients. This 
iss most likely related to economic pressure by 
clientss within a competitive sex industry where 
somee men ironically still prefer to pay for sex 
withoutt condoms. This situation of limited asser-
tivenesss for safe sex due to client pressure 
constitutess a serious obstacle to preventing CSWs 
(andd their clients) from acquiring and transmitting 
STII  and HIV infections. 

Masss awareness campaigns that are adapted to 
targett the clients as well as promoting the female 
condomm which could facilitate independent and 
assertivee behaviour on safer sex by the female 
CSWss are measures to be considered. 

Thee strength of this study is that all CSWs 
attendingg the STT mobile clinic were systematically 
screened,, 96% of all those with an STÏ were 
interviewedd and everyone was managed for STIs. 
However,, one of the limitations of the study is that 
thee information on sexual behaviour and condom 
usee is self-reported. We tried to nvnimlze this 
limitationn by ensuring that the interviews were 
conductedd by well trained and experienced coun-
sellorss who were conversant with the approach on 
sexuall  issues within the particular population. The 
estimatedd STI prevalence rates in this study would 
principallyy reflect rates among individuals that are 
residentt at commercial sex establishments in semi-
urbann towns and who attended our mobile clinics. 

Ourr experience with mobile STI clinics in Thyolo 
hass been encouraging in that CSWs are readily 
accessiblee at fixed sites. Their high rate of partner 
turnover,, the high levels of STIs and unprotected 
sexx in this group underlines the importance of 
developingg targeted interventions for them and 
theirr clients. 

CSWss in Malawi currently provide a window of 
opportunityy for the prevention of STI and HIV 
transmission.. If this window of opportunity closes, 
STII  and HTV transmission will continue through 
CSWss and their clients, more people will get 
infectedd and will eventually die of AIDS. 
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Abstrac t t 
Ass part of a comprehensive human immunodeficiency virus (HIV) prevention strategy targeting high-risk 
groups,, sexually transmitted infection (STI) clinics are offered to all prisoners in Thyolo district, 
southernn Malawi. Prison inmates arc not, however, allowed access to condoms as it is felt that such an 
interventionn might encourage homosexuality which is illegal in Malawi. A study was conducted between 
Januaryy 2000 and December 2001 in order to determine the prevalence, incidence, and patterns of STIs 
amongmalee inmates of 2 prisons in this rural district. A total of 4229 inmates were entered into the study 
duringg a 2-year period. OF these, 178 (4-2%) were diagnosed with an STI. This included 83 (46%) 
inmatess with urethral discharge, 60 (34%) with genital ulcer discase (GUD), and 35 (20%) inmates with 
cpididymó-orchitis.. Fifty (28%) STIs were considered incident cases acquired within the prisons 
(incidencee risk 12 cases/1000 inmates/year). GUD was the most common STI in this group comprising 
52%% of all STI. This study shows that a considerable proportion of STIs among inmates are acquired 
withinn prison. In a setting of same-sex inmates, this suggests inter-prisoner same-sex sexual activity. The 
findingsfindings have implications for HIV transmission and might help in developing more rational policies on 
STII  control and condom access witiun Malawi prisons. 

Keywords:: human immunodeficiency virus, sexuaUytranjmuuedinfectiom,coQtrol,prjsoa, condom, Malawi 

Introduction n 
Prisonn inmates are at high-risk of contracting human 

immunodeficiencyy virus (HIV) while serving their sen-
tencess (DOUGLAS e? al„  1989i GAUGHWIN etal,, 1991} 
BREWER,, 1999) and acquired immune deficiency syn-
dromee (AIDS) is becoming a common problem in 
Africann prisons (OIP, 1998). In Malawi, although the 
prevalencee of HIV among prison inmates is not known, 
AIDSS is an important cause of death while serving 
sentencess (NYIREKDA et ai,, 1998,2000). 

Inn western countries, high-risk factors for HIV trans-
missionn in prisons include sexual abuse, homosexual 
activity,, and intravenous injection of drugs. In Malawi, 
homosexuality)) or 'unnatural offences' as it is described 
inn the Malawi penal code, is not considered a societal 
normm and is eunentiy illegal (LAWS OF MALAWI , 
1969),, carrying a prison sentence of at leas: 14 years. 
However,, homosexual activity and sexual abuse is 
knownn to occur in Malawi prisons and might be die 
mainn method of transmission of sexually transmitted 
infectionss (STIs) and HTV (NACP, 1998; JOLOFAM & 
DEGABKELE,, 1999). 

Fromm late 1999, as part of a comprehensive district 
HIVV prevention strategy targeting high-risk groups, 
regularr STI clinics began to be offered through a 
mobilee team to all prisoners in the Thyolo district of 
Malawi.. This was on me basis that STIs facilitate the 
sexuall  transmission of HIV (CAMERON et at., 1989; 
CLOTnEYY & DALABETTA , 1993) and effective STI 
case-managementt would reduce the incidence of HIV 
(GROSSKURTHH et al., 1995) 

Althoughh condom use in itself is a critical measure in 
preventingg tite acquisition and transmission of STIs 
andd HTV (NELSON et at., 1996), providing access to 
condomss within prisons is against regulations as it is 
feltt that such an intervention might encourage homo-
sexuall  practices. 

Thee objective of this study was to determine the 
prevalence,, incidence and pattern of STIs among pris-
onn inmates in a rural district of Malawi. 

Addresss for correspondence: Dt Ft Zachariah, Head of Mis-
sionn (Malawi), Medecms sans Pronnéres-Luxembourg, 70 rue 
deGasperich,, L-1617, Luxembwrg; fex+352 335133, 
e-maill  zachariah@internet.lu 

Method s s 
StudyStudy setting 

Thee study was carried out in Thyolo, a rural district 
inn southern Malawi with a population of 4D0 000. The 
districtt has 2 prisons located at Thyolo and Bvumbe 
towns,, both accepting male prisoners. Inmates include 
convictss and remandees (those awaiting court sen-
tences).. Both prisons have limited infrastructure and 
spacee and prisoners are housed in overcrowded condi-
tions.. Due to financial limitations the diet is often poor 
inn quality and quantity (JOLOFANI & DEGABHJELE, 
1999).. Water and sanitation facilities are generally 
inadequatee and essentia] items such aB blankets and 
soapp are in short supply or often not available. 

StudyStudy population and data collection 
Thee study was conducted over a 2-year period be-

tweenn January 20Ö0 and December 2001 and involved 
alll  male inmates in me 2 prisons, Prisoners were seen 
eachh Friday on a weekly basis by a mobile clinic team 
off  district health services and tiae supporting medical 
non-governmentall  organization (Medecins sans Fron-
tieres-Luxembourg).tieres-Luxembourg). All new inmates who had been 
admittedd to the prison during the previous week were 
seenn (active case finding). The prison admission regis-
terr was used to identify new prisoners who were ad-
mittedd between the scheduled mobile clinic days. 
Inmatess who had been in prison for longer than one 
weekk were seen if there was a problem which needed 
attentionn (passive case finding). After obtaining in-
formedd consent, all inmates underwent a medical 
intervieww and a general medical examination which 
includedd detailed screening for STIs. STIs were diag-
nosedd and treated using national guidelines adapted 
fromfrom the syndrome-based approach (cUnical assess-
mentt of commonly occurring group óf signs and symp-
toms)) as recommended by WHO (1991). Particular 
attentionn was paid to identifying urethral discharge 
(UD)>> genital ulcer disease (GUD), and scrotal swel-
lingss (SS) due to eptdidymo-órebitis. A patient was 
diagnosedd as having UD if he had a purulent or mucoid 
dischargee from the urethral meatus with dysuria, while 
GUDD was denned as a genital lesion denuded of the 
normall  epithelium (ulcer or sore). SS due to epididy-
mo-orchitiss was defined as a swollen, tender scrotum 
associatedd with fever and/or urethral discharge and in 
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whichh strangulated inguinal hernia and torsion of tbc 
testess were excluded. 

AA prison side-room was made available for all medi-
call  examinations and confidentiality of data was en-
sured.. Examinations were carried out by a team of 2 
trainedd STI clinicians, and the same team was used 
throughoutt the course of the study. A patient card 
whichh contained details of sode-demographk and 
medicall  data was rilled out for each patient and subse-
quentlyy used during weekly follow-up visits. Inmates 
whoo were STI-free on initial screening, or who had an 
STII  but were treated and declared cured (on follow-
up)) but still presented on a subsequent examination 
withh a new STI were designated as having acquired the 
infectionn within the prison (new STI case). Inmates 
whoo had reported sexual intercourse within 7 d prior to 
initiall  screening and were found with an STI on exam-
inationn one week later were assumed to have been in 
thee incubation period. These cases were excluded from 
beingg considered new (or incident) cases acquired with-
inn die prisons. Provision of condoms was not included 
inn me medical care package, as prison authorities con-
sideredd this a contravention of prison rules and regula-
tions.tions. The prison authorities did agree to information, 
educationn and communication sessions (IEC) for in-
matess as well as die provision of condoms by the prison 
administrativee officer for ail inmates on discharge from 
thee prison. 

Inmatess who were found to have an STI while in 
prisonn were also encouraged by the team to go for 
voluntaryy HTV counselling and testing (VGT) services 
whichh are available at the district hospital. Patients who 
couldd not be managed by die mobile team were referred 
too the district hospital. 

Thiss study received ethical approval as part of a 
packagee of operational research studies on tuberculosis, 
STII  and HIV by me National Health Sciences Re-
searchh Council of Malawi. 

StatisticalStatistical analysis 
Prevalencee was denned as the total number of exist-

ingg cases of STIs detected among the ratal population 
off  inmates during the 2-year study period (period pre-
valence).. Incidence was defined as the number of new 
STII  cases (occurring among inmates who were pre-
viouslyy declared free of STIs) related to the total popit-
lationn of inmates at risk. This was expressed as 
incidencee risk (cases per 1000 inmates) per year of the 
studyy period. Data entry arid analysis was done using 
Epi-Infoo software (CDC, Atlanta, GA, USA) 

Result» » 
Theree were 4236 prisoners who were registered dur-

ingg die 2-year study period in die 2 prisons. Of these, 7 
inmatess did not want to be screened for STIs and were 
thereforee excluded from the study. Of die 4229 male 
inmatess involved in the study? die mean age was 28 
yearss and the mean educational level was 6 years in 
school.. There were 2707 (64%) inmates who were 
marriedd while 1522 were either single or divorced. Of 
alll  inmates, 592 (14%) were unemployed at dw time of 
incarceration,, 1310 (31%) were unskilled workers, 
10588 (25%) were fanners, 677 (16%) were involved in 
small-scalee business, and 592 (14%) were skilled em-
ployees.. The majority of inmates (79%) resided in 
villages. . 

Theree were 178 (4-2%) prisoners who were diag-
nosedd with an STI. These included 83 (46%) inmate» 
witi ii  UD, 60 (34%) inmates with GUD, and 35 (20%) 
inmatess widi SS due to eptdidymo-orehitis. 

Fifty-siss STI cases were diagnosed among inmates 
whoo were previously declared free of STIs during the 2-
yearr study period. Six of dtcsc cases (all GÜDs) had 
presentedd 7 d after die initial examination but had 
reportedd having had sexual intercourse within 7 d prior 
too incarceration. They were üiereföre assumed to have 

beenn in me incubation period and were not considered 
ass incident cases. Of the 50 (28%) STI cases diat were 
consideredd to be incident (or new) cases acquired in 
prisonn over die 2-year period, there were 26 <52%) 
casess of GUD, 15 (30%) cases of UD, and 9 (18%) 
casess of SS. This included 29 new STI cases out of a 
totall  of 2224 inmates in the year 2000 (incidence risk, 
133 cases per 1000 inmates per year) and 21 cases out of 
20055 inmates in the year 2001 (incidence risk, 11 cases 
perr 1000 inmates per year). There were 6 cases of 
rupturedd peri-anal abscesses dittt had to be referred to 
thee district hospital. These inmates were all under 20 
yearss of age and had admitted to having had anal 
intercoursee while in prison. Of those with an STI, 24 
(14%)) individuals went for VCT services of which 60% 
weree HIV-positive. 

Discussion n 
Thiss study shows thai 4-2% of male prison inmates 

fromfrom a rural district in Malawi had STIs and about 
one-thirdd of these infections were acquired within the 
prison.. Although the mobile clinic services are able to 
treatt these infections, the main limitation of die current 
strategyy is that condoms cannot be made accessible to 
inmates. . 

Thee National HIV prevalence in Malawi is estimated 
att 9%, (NACF, 1999) and HIV infection rates among 
STII  patients range from 53-83% (KRISXKNSEN, 
1990).. The finding that GUDs constituted a consider-
ablee proportion of STIs in die study population is of 
particularr concern as these facilitate the acquisition and 
transmissionn of HIV by acting as ports of entry (CLOT-
TBVV & DALABrrTA , 1993). 

Sincee over 60% of all inmates in this study were also 
married,, there is also a direct risk of HTV transmission 
too spouses and therefore to dieir newborn babies upon 
rcicase.. Not being able to provide access to condoms in 
suchh a setting constitutes a serious obstacle to prevent-
ingg inmates from acquiring and transmitting STI and 
HIVV infections. 

Wee tried to limit cases diat might have been in 
possiblee incubation at the time of first STI screening, 
fromfrom being considered incident (or new) cases. It is 
howeverr possible that some cases of GUDs caused 
byy syphilis and lymphogranuloma venereum (which 
couldd daèoreticalry have king incubation periods) might 
havee presented much later. There is therefore a possibi-
lityy that the proportion of GUD incident cases ex-
pressedd in this study is overestimated. 

Juveniless and destitute inmates are at particular risk 
off  exchanging sexual favours with adult prisoners for 
food,, warm clothing, or for protection (situational 
homosexuality).. This situation is made worse by over-
crowding,, and dwindling prison resources in our set-
ting.ting. Several recommendations have been made as a 
partt of a wider strategy to address the root causes of 
daiss activity and the associated risks for HTV transmis-
sionn (JÖLOFAÏ« & DEGABRIBLË, 1999). Some of die 
recommendationss include reducing overcrowding, pro-
vidingg separate cells for juveniles, provision of essential 
itemss such as blankets, soap and adequate food on a 
regularr basis, and improving me conditions of service 
forfor prison warders. It is however likely to be some time 
beforee die infrastructure or die funds for implementing 
thesee recommendations become available. In die mean-
time,time, increasing awareness among inmates, treating 
prevalentt STIs, and provision of condoms are simple 
publicc heahh measures that would help to alleviate the 
problemm óf STI, including HIV transmission, in me 
specificc setting. 

Thee Dakar conference oh HIV and AIDS in African 
prisonss highlighted the impenetrable and insular nature 
off  prison environments, as well as legal constraints, as 
beingg principal obstacles to improving health condi-
tionss in African prisons (OH*, 1998). Our experience 
onn addressing healda issues wim die prison authorities 
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inn Malawi has> on the contrary, been very encouraging, 
Throughh a process of continuing dialogue, prison 
authoritiess have demonstrated collaboration and a clear 
willingnesss in working with us. Malawi is also one of 
thee few countries in Africa where tuberculosis control 
activitiess (NYANGULU et al., 1997) and, now, STI 
controll  clinics are being offered within prisons in col-
laborationn with partners and the prison authorities. 

Thee issue of providing access to condoms within 
prisonss is a legal one that challenges established social 
normss and that lies beyond the jurisdiction of prison 
authorities.authorities. The way forward lies riot in making pedan-
tictic recommendations that challenge basic societal va-
lues,, but in dialogue with authorities that wil! lead to 
cooperation.. 'What is needed now is a pragmatic ap-
proachh to bridge the current discrepancy between the 
realityy of prison life and prison regulations which are 
dictatedd by existing laws. 

Prostitutionn is also illegal in Malawi but prostitutes 
andd their clients are now encouraged to use condoms. 
Thee national policy is to distribute condoms. The 
intentionn is not to encourage prostitution, but rather to 
preventt the spread of HIV. Such tolerance, which 
allowss access to condoms based on the current reality 
inn prisons, is what is urgently required. 

Thee United Nations in 1989 affirmed that prisoners 
shouldd have access to preventive and curative health 
servicess without discrimination on the grounds of their 
legall  situation (UNITED NATIONS, 1989). Public health 
officialss and collaborating partners have a moral and 
ethicall  role to assist prison authorities in improving the 
generall  conditions for prisoners and prison staff as well 
ass advocate for effective change in policies. 

Prisonn populations in Malawi currently provide a 
windoww of opportunity for the prevention of STI and 
HPVV transmission. If this window of opportunity closes» 
STII  and HTV transmission wül continue in the prisons, 
moree people will get infected and will eventually die of 
AIDS. . 

Acknowledgements s 
Wcc arc very grateful to the late Chief Commissioner of 

prisonss in Malawi, Mr I~ L C Mahamudu, as well as the 
currentt Chief Commissicmei, Mr W. D. Manyera, and the 
prisonn personnel particularly of Thyolo and Bvumbwe prisons 
forr their continued support, encouragement and collaboration 
forr prison-related health work We are particularly grateful to 
thee Chief Commissioners office for authorization TO run STI 
clinicc services and to conduct and publish this study. We thank 
Mcdecinss sans FrontiereSTLmembóurg for the continued fi-
nanciall  support for health-related activities in the 2 prisons 
andd for funding this study. The study was carried out with the 
collaborationn of the National ABOS Control Programme, Ma-
lawi. . 

References s 
Brewer,, T. 1'. (199?}. HIV in prisons: the pragmatic approach. 

AIDS,AIDS, 5, 897. 
Cameron,, D. W„ Simonsen, J. N., D'Costa, L. ƒ., Ronald, A. 

R.,, Martha, G. M., Gakinya, M. N„  Chcang, M., Ndinya-

Aehola,Aehola, J. O., Piot, P. &  Brunham, 8. C. (1989). Female to 
malee transmission of human immunodeficiency virus type I : 
riskk factor» for seroconversion in men. Lancet, 2,403-407. 

Clottcy,, C. & Dalabetta, G. (1993): Sexually transmitted 
diseasess and human immunodeficiency virus, epidemiologic 
synergy?? Infectious Diseases Clinks óf North America, 7, 
95-102. . 

Douglas,, R- M., Gaughwin, M. D., Ali , R. L., Davies, L. M., 
Mytvaganam,, A. & Lkw, C. (1989). Risk of transmission of 
thee human immunodeficiency virus in the prison setting. 
MedicalMedical Journalof Australia, ISO, 722. 

Gaughwin,, M. D., Douglas, R. M-, Liew, C, Davits, L., 
Mytvaganam,, A., TrefFke, H., Edwards J. & Ali , R. (1991). 
HIVV prevalence and risk behaviours for F0V transmission in 
Southh Australian prisons. AIDS, 5,845-851. 

Grosskurth,, H., Mosha, Fr, Todd, J-, Mwijarubi, £., Klokke, 
A.,, Scnkoro, K., Mayaud, P., Changalucha, I., Nicoll, A. 6c 
Ka-Ginajj  G. (1995). Impact of improved treatment of 
sexuallyy transmitted diseases on HIV infection in rural 
Tanzania.. Randomized controlled trial. Lance!, 346, 
530-536 6 

Jolofam,, D. & DeGabriele, J. (1999). Report on HIVIAIDS in 
MalawiMalawi prisons: a study of HIV transmission and the care of 
prisonersprisoners with HIV & AIDS in Zomba, Blantyre and Lilongwe 
prison.prison. Paris: Penal Reform International. 

KrisEcnscn,, J. K. (1990). The prevalence of symptomatic 
sexuallyy transmitted diseases and human immunodeficiency 
viruss infection in outpatients in Lilongwe, Malawi. Genitour-
inaryinary Medicine, 66, 244-246. 

Lawss of Malawi (1969). Prisons Act, 2,153-
NACPP (National AIDS Control Programme/EC AIDS Pro-

ject)) (1998). Baseline survey for Malawi Prisons AIDS Inter-
ventions.ventions. Lilongwe: Ministry of Health and Population. 

NACPP (National AIDS Control Programme of Malawi) 
(1999).. HIV/Syphilis Seroprevaknce in Antenatal Clinic Alten-
den.den. Sentmal Surveillance Report. Lilongwe: Ministry of 
Healthh and Population. 

Nelson,, K. E., Celentano, D. D., Ëiumtrakol, S , Hoover, D. 
R,tt Bcyrer, C., Suprasert, S., Kuntolbutra, S. & Khamboon-
ruang,, C. (1996). Changes in sexual behaviour and a 
declinee in HIV infection among young men in Thailand. 
Ateüü England Journal of Medicine, 335,297-303 

Kyangulu,, D. S„  Harries, A. D., Kang'ombe, C, Vadidi, A. 
E-,, Chokani, K., Cullman, T., Maher, D., Nunn, P. & 
Salaniponi,, F. M. (1997). Tuberculosis in a prison popu-
lationn in Malawi Lancet, 350i 1284-1287. 

Nyirenda,, T., Harries, A. D.,Baaerjec, A., Salaniponi» F. M. 
U,, Nyangulu, D. S. &Yadidi,A. (1998). Pattern of disease 
inn a prison population in Malawi. Annals of Tropical Medicine 
andand Parasitology, 92, 343-345, 

Nyirenda,, T. & , Yadidi, A., Harries, A. D., Kwanjana, ƒ, 8c 
Salaniponi,, F. M. L. (2000). Morbidity and mortality in 
prisonss inn Malawi. Tropical Doctor, 3Q, 1Ö4-105. 

OÜ**  (1998). Report of the International Conference on HIV/AIDS 
inin African Prisons. 16-18 February 1998, Dakar, Senegal. 
Lyon;; OIP. 

Unitedd Nations (1989). Basic Prptciphs for the Treatment of 
Prisoners.Prisoners. 8tk United Nations Congress on the Prevention of 
CrimeCrime and the Treatment of Offenders. UN Document A/ 
CONF.I44/RPM'3. . 

WHOO (1991). Management of Patients with Sexually Trans-
mittedmitted Diseases. Geneva: World Health Organization, Tech-
nicall  Report Series, no. 810. 

ReceivedReceived 12 April 2002,' revised 20 May 2002; accepted for 
publicationpublication 7 June 2002 

84 4 



CHAPTERR 10 

HIVV prevalence, socio-demographic risk factors associated with HIV 
infectionn and voluntary counseling of blood donors in Thyolo Malawi. 
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ÏOVV PREVALENCE AND DEMOGRAPHI C RISK FACTORS IN BLOOD DONORS 

R.. ZACHAR1AH, A. D. HARRIES, W. NKHOMA, V. ARENDT, M-P. SPIELMANN, L. BUHENDWA, 

C.. CHINGI and J. MOSSONG 

ABSTRACT T 

0*/«*fr*x*ToestiiiiateHrV rprevaleiiceta a 
demographicc risk factors associated with prevalent HIV and to assess the feasibility of 
offeringg routine voluntary counselHng services to Mood donors. 
Design:Design: Cross-sectional study. 
Setting:Setting: Thyolo district , Malawi, 
Methods:Methods: Data analysis involving blood donors who underwent voluntary counselling and 
HTVV testing between January 1998 and July 2000. 
Results:Results: Crude HTV prevalence was 22ft> while the age standardised prevalence (>15 years) 
wass 17 %. Prevalence was lowest among rura l donors, students and in mates ofthe age group 
15-199 years. There was a bjgUy significant positive association of HTV prevalence with 
increasingg urbanisation. Significant risk factors associated wHh prevalence for  both male 
andd female doiwrsmcltidedhavnû  
urbann area and being in the age group 25-29 years for  females and 30-34 years for  males. All 
bloodd donors were pre-test counselled and 90% were post test counselled in 2000. 
Conclusions:Conclusions: HIV prevalence in blood donors was alarmingly high, raising important 
concernss on the potential dangers ofHTV traniraü^sio n through blood trairafasions.LiroJtiii g 
bloodd transfusions, use of a highly sensitive screening test, and pre-donation selection of 
donorss is Important . The experience also shows that it is feasible to offer  pré and post test 
counsellingg services for  blood donors as an entry point for  early diagnosis of asymptomatic 
HTVV infection and, broader  preventive strategies including the potential of early access to 
drugs,, for  the preventien of opportunistic infections. 

INTRODUCTIONN factors associated with prevalent HIV infection and to 
considerr selective exclusion of donors with a high risk of 

Inn Malawi, the National HIV prevalence rate has been being HTV positive. The reasoning being that such a 
steadilyy increasing over the past! 5 years and is currently strategy should result in a donor pool with a lower 
estimatedd at 14% for die 15-49 year age groupfl). In the prevalence of HTV infection which in turn would lowerthe 
presencee of such a high HTV prevalence in the general potential risks of transfusing HTV positive blood, 
population,, blood traasfusions can pose potential dangers Considering also that blood donors can be a 
forr HIV transmission despite routine screening of all repre^ntaiive sentinel group imdercenaincondiüons(4^5) 
bloodd for HTV. Potential risks of HTV contamination in it was considered useful to use die data to extrapolate age 
districtt laboratories can persist due to laboratory false- standardised HTV prevalence rates for Thyolo district 
negatives,, poorly staffed and overwhelmed laboratories which is currently non-existent. Pre and post-test 
whichh increase the risk of human error and limited counselling services were also offered to all blood donors 
availabilityy of highly sensitive rapid screening tests. Üirooghanintegrateddistrictcounsellingceiitreunderthe 
Donationss made during die window period also pose a logic tiiat this strategy could serve as an early entry point 
dangerr for HIV transmission (despite routine screening) fordiagnosingHIVposiüveandHTV negative individuals 
andisanimDortantreasonforusingbighlysensitivebloodd and for introducing primary and secondary preventive 
testss and limiting blood transfusion̂ 3). action in these apparently healthy individuals<6,7). 

Inn 1999, the Thyolo district health services decided to This cross sectional study was meant to: (a) estimate 
monitorr HTV prevalence rates in various blood donor HIV prevalence in various blood donor populations; (b) to 
populationss is order to identify socio-demograpbic risk idenhfypc^iblesocio-demogniphicriskfactorsassociated 
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withprevatentHI VV infccócm aid(e) toassess thefeasibility 
off  offering routine pre and post-test counselling for Mood 
donors.. Thermal district of study, Thyolo, with 450,000 
inhabitantss is an eeonoinic growth point, well known for 
itss HIV risk arenas of lively nightclubs, bars and readily 
availablee and inexpensive commercial sex workers. 

MATERIAL SS AND METHOD S 

Blood'Blood' doHot population and data collection: The blood 
donorr  population consisted essentially of members of villages 
andeomoiumties.rieighbourss of patients and f r ^ 
off  a patient requiring transfusion. No pre-donation screeningfbr 
riskfactorss forrU V existed and there was ao aetrve recruitin g for 
voluntaryy blood donations In any group of the population. Only 
dataa from first  dine donors was used for  this study so that 
counselledd donors who knew their  HIV status would be unlikely 
too return for  further  Mood donations and could havean impact on 
toee estimated prevalence in the donor  population. 

Thee counselling unk registers were used to put together 
informationn for  all consecutive voluntary blood donors foratwo 
yearr  period from January 1999 to December  2000. Variables for 
identifyingg risk factors included age group, sex. occupation and 
residence.. Rural villages were defined as countryside villages 
withoutt  institutions and no health centre or  school. Semi-urban 
villagess were villages having a health centre and/or  a school. A 
townn (urban) has a hospital or  a comprehensive health centre, 
wass easily reached by pabhc transport and had a variety of 
institutionss and shops «iwiwttug a supermarket. Occupation 
basedd grouping of donors included village farmers, students 
(secondaryy school), business, unskilled employees (tea estate 
workers,, guaids, cooks, and sfeanett 
skilledd employees (teachers, nurses, senior  civil servants, or 
seniorr  staff in companies or  tea estates). The proportions of 
donorss that went pre and posMest counselled in 1999 and 2QÓ0 
weree calculated. 

CounseUmgCounseUmg and serological methods; All potential donors 
nndefwE^pie-andpost̂ BstcounselUngtafteobtainmgvoIuntary y 
informedd consent) by trained and experienced counsellors m an 
integrated,, votaaary counselHngumt. Pre-testcounseUing {which 
wasdoww before testingfofHW)mvQlvedgivmgb 
aboutt  HTV and AIDS, explaining the reasons for  recommending 
thee HIV test and the clients right  to refuse the test If consent was 
given,, blood was withdrawn and the person requested to return for 
post-testt  cotBöefling. Post-test counsetliag involves either  a 
negativee ora positive blood test If die test was negative for  HTV, 
thee client was given primary preventive counselling on how to 
preventt  contacting HIV and AIDS. If the test was found to be 
positive,, the diem tecdved Secondary preventive counselling on 
boww to prevent reinfection, on how to prevent transmission to 
pattnerfs)) and counselling on how to use condoms. 

tnforroatio nn on the possibility of continuing supportive 
counsellingg and the existence of a home based care and support 
programmee was also given. The laboratory technicians wereabo 
trainedd as counsellors in case of donations being required on 
weekendss or  public holidays when the maincounsetling unit was 
closed.. Confidentiality of results was maintained. 

Bloodd wasscreenedforHTV* land HJV-2usingaeombtnation 
off  die Capiüus test (Catnbridge diagnosis L ^ 
followedfollowed by HIV Spot(Genelabs Diagnostics PteLtd,85Science 
parkk Drive. Singapore). AM tests were performed according to the 
mamifacturerss instructions. The choice of tests conformed with 
Woddd Health Organisation (WHO) strategy U for  HI  V antibody 
testingg which recommends the serial use of 2 simple/rapid assays 
forr  diagnosis (of asymptomatic HIV infection) when prevalence 

off  HTV infection is over  10%(8X Any discontent sample was, 
mtegtedd and if kremaineddiscordant, was sent for  SUSA testing 
att  the rcfcrml  hospital at fUantyie, There were a total of 12 

fromfrom  tiie analysis of das study. A system for  laboratory control 
testingg was in place and external control by the regional blood 
transfusionn centre was done on regular  basts. 

StatisticalStatistical matysis: Analysis was done using the BpNafb 
softwaree of the Centre for  Disease Control, Atlanta, and the 
LOGISTI CC sofrware (LOGISTI C a Logistic Regression Program 
formee ffiMPCTDahal  GE, The American Statistician, 422,272). 
Dbectagescandatdtsatieaoiĉ̂  wasperfermed 
forr  the adult {population (>15years) using Thyolo district, age 
specificc population census figures from 1993(9), CW -sqaare for 
trendd was used for  demonstratingabnear  ma^mrTJ V prevalence 
withh urbanisation. The level of significance was set at 0.05 and 
95%confldefK3eiittervals(a)wereusedduoughoutThen)essures s 
oft^wcrtdetennmedbyemdee and adjusted 
forr  males and females. The age group 20-24 years, farmers and 
rurall  donors were used as baseline categories as they comprised 
thee majority is their  respective groups. Odds ratios were adjusted 
usingg multivariat e logistic regression, and all p-values were based 
enn the likelihood rat» statistic. 

RESULTS S 

Betweenn January 1999andDecember2000,atotalof 
I128firsttimebloodoV>oorswereregisieïtrf.Sevefflhundred d 
andd forty  two (66%) were males and 386 (34%) were 
females;;  the mean age for  male and female donors being 
299 and 30years respectively. Sixty three percent of donors 
camee from rural villages while 21% came froth semi-
urbann villages and 16% from towns. Forty eight per  cent 
off  alldorwr s werefarmersT26% were unsküled employees, 
6%wereslciBedetaployees,, 11% were involved in business 
andd 9% were students. The overall crude HTV prevalence 
off  all registered donors was 22% {Table 1). Age 
standardisedd prevalence rates using the district population 
censuss figures for  adults (>]5 years) was 17% (15% for 
males,, and 19% for  females) (Table I) . ,' 

Tankk I 

CrudeCrude atté age standardised prevalence nuts in malt andfemale 
bioo4bioo4 donors (>15 years) 

Donor r 

Mrie t t 
females females 

Tand d 

Crudee nrevitettce 

150/742(20.2) ) 
96036(24.9) ) 

240/1128(21.8) ) 

Agee standardised* 
prevalencee (%) 

15.2 2 
193 3 

17.4 4 

*Standara«dfor^(>15y*ar*)usfflgtBj ^ ^ 
m mm %ww (1998) 

Ifcercc ww ^progressive uicrc3w m ^ 
peakmgkd«30-Myearagegroup(34%>andd 25-29 yearage 
groupp (49%) in mates and females respectively followed by 
aa progressive decrease in the older  age groups (Tables 2 and 
3).. In both males and finales; flje aga group 15- 19 year, 
stadcntsanddaHmfrorartröaTrahad d 
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vrfjencooiparedtoolhergnx^.ThaBwasahighJysignificau u 
linearr  trend in prevalence rates in both males and females 
associatedd «nth increasing degrees of urbanisation (p- values 
forChi-squaree for  linear  trend <0.00l). 

TaMcZ Z 

HP/prevaUnceHP/prevaUnce and associated risk factors in various subgroups <rf 
malemale blood donors 

Variable e 

Makdooort t 
AgeAge group 

15-19 9 
20-24 4 
25-29 9 
30-34 4 
35-39 9 
40-44 4 
45-49 9 
>=S0 0 

Occupation Occupation 
punten n 
Unskilled d 
employees s 

httV++ (%). Crode 

150/7422 (203) 

3/76(3.9) ) 
33/1-93(17.1) ) 
43/1688 (23.6) 
40/119(33.6) ) 
20/788 (25.6) 
6/411 (14.6) 
3/36(83) ) 
2/311 (6.5) 

49/299(16.4) ) 

55/249(22.1) ) 
SËIlédd employe» 8/41 {19-5) 
Business s 
Stndem m 

ResidenceResidence ** 
Rural l 
Sejm-urtwn n 
Urban n 

TimeTime period 
I«ji99-Dec99 9 
IanIan 00- Dee 00 

34/75(453) ) 
4/78(5.1) ) 

57/4477 (12 J) 
40/163(24.5) ) 
53/132(40.2) ) 

65/322(20.2) ) 
85/420(203) ) 

OR R 

_ _ 

03 3 
1 1 

t.7 7 
2.5 5 
1.7 7 
OS S 
04 4 
0.3 3 

I I 

1.5 5 
1.2 2 
4.2 2 
03 3 

1 1 
X2 2 
4.6 6 

--
--

'Adjustedd OR 
(0.95.. CI) 

_ _ 

0.3(0.1-0.9) ) 
I I 

1JJ (0.7-2.2) 
2.5(1.4-4.5) ) 
1.4(0.7-2.8) ) 
0.8(03-2.!) ) 
0.55 (0.1-1.8) 
03(0.1-1.2) ) 

1 1 

1(0.6-1.5) ) 
03(0.2-13) ) 
1.9(1.0-3,6) ) 
03(0.1-0.8) ) 

1 1 
3.0(1.8-4.9) ) 
53(3.1-8.9) ) 

--
--

pp value 

_ _ 

0.02 2 

--0.37 7 
<0.01 1 
0.31 1 
0.59 9 
0.25 5 
0.04 4 

--
0.83 3 
0.09 9 
0.04 4 

<0.01 1 

--
<o.ooi i 
<0.O01 1 

•• Aijnlml lot <|c (tsaf, mafiutoD. Md toürnx msa» tafWe tugwwlua. 
"" Oi tqnte fir 8K*T«H* - « A *™tat <ttl»l 

WV 'prevalencee andassociated risk factors in various subgroups of 
femalefemale bloed datum. 

Variables s 

Femalee doaots 
AgeAge group 

15-19 9 
20-24 4 
25-29 9 
30-34 4 
35-39 9 
40-44 4 
45-49 9 
>=M M 

Occupation Occupation 
Ruinen n 

HJV+(«)) Crude 

96/386(24.9) ) 

5/50(10.0) ) 
21/92(22,8) ) 
33/67(49,3) ) 
20*5(30.8) ) 
10/43(23.3) ) 
4/30(133) ) 
2/23(8.7) ) 
1/166 (63) 

44/2399 ( I M ) 
UndoUedd employees 14/48 (293) 
Skilledd employees 6/21 (28.6) 
Bnsineu u 
Stadest t 

ResidenceResidence' 
Rami i 
Semi-uibao o 
Ucfew w 

TimeTime period 
J »» 99-Dec 99 
Jann 00-Dec 00 

29/49(593) ) 
3/29(10,3) ) 

30/263(11.4) ) 
32/69(46.4) ) 
34/544 (63.0) 

437191(22-5) ) 
53/1955 (273) 

OR R 

--

0.4 4 
1 1 

3.3 3 
1,5 5 
1.0 0 
0.5 5 
0 3 3 
0.2 2 

1 1 
1.8 8 
1,8 8 
6.4 4 
0.5 5 

1 1 
6.7 7 

(3.2 2 

--
--

** Adjusted OR 
(0.95,0) ) 

_ _ 

0.4(0.1-13) ) 
1 1 

23(1.1-5.7) ) 
1.2(0.5-3,0) ) 
1.0(0.4-2.7) ) 
0.5(0.1-18) ) 
03(0.1-2.7) ) 

0.33 (0-2.6) 

1 1 
2,0<0.W-5) ) 

0.4(0.1-- 1.0 
23(1.1-5.6) ) 
0.4(0.1-1.6) ) 

I I 
6.9(3.4-14.0) ) 

13.1(5.9-29.2) ) 

--
--

p-value e 

--

0.12 2 

--
0.03 3 
0.62 2 
0.97 7 
0.26 6 
0.41 1 
0.2) ) 

--
0,11 1 
0.07 7 
0.03 3 
0.16 6 

--
<O00l l 
<0.0Q1 1 

Adjuredd ft» ap: poop, oeempanon, and resident* unnj toiótk regmiieft, 
** Chi square for Knew Utnd=82.1. P-vatue <0.QD I 

Significantt  risk factors associated with prevalence 
forr  both male and female donors were having a business-
relatedd occupation, livin g in a semi-urban or  urban area, as 
welll  as being in the age group 25-29 years for  females and 
30-344 years for  mates. The reference categories were 
fanners,, rura l donors and the age group 20-24 years 
respectivcryy (Tables 2 and 3). Moreover  among males, the 
agee group 15-19 years and students had significantly 
lowerr  odds of being HTV positive than these reference 
groups.. Al l blood donors were pre-test counselled whfle 
70%%  were post-test counselled in 1999 and 90% in 2000 
respectivelyy ̂ Out of those who werenot post-test counselled 
inn 2000,61 % were farmers, 20% were unskilled workers, 
2%%  were skilled workers, 10% were in business while 7% 
weree students. The specific reasons why post-test 
counsellingg was not done in (hese individual s were not 
documented. . 

DISCUSSION N 

Thee overall crude prevalence of HI V among blood 
donorss (22%) was alarmingly high highlightin g the 
potentiall  dangers of HTV transmission through blood 
transfusions.. The age standardised prevalence rate for 
adultss of 17% could represent a similar  alarming HTV 
prevalencee in the genera) population (>15 years) in Thyolo 
distric tt  This estimate was, however, withi n limit s of the 
assumptionn that age distributio n is the principal manner  in 
whichh the blood donors differ  from die general population 
sincee data on occupation and residence profiles for  the 
distric tt  are non-existent and has not been included in 
standardisation.. I t is also possible that blood donors tend 
too be healthier  than the general population, so that unhealthy 
individual ss (which could be at higher  risk of being HTV 
positive)) are under-represented in the sampled population, 
Thee high prevalence rates in the younger  age groups and 
particularl yy in females could be linked to the cultural 
practices,, beliefs and behaviour  as well as some of the 
unprotectedd sexual initiatio n rites that facilitat e HI V 
transmissionn among the predominantly Lomwe tribes of 
ThyoIo(( 10). The high prevalence in business people might 
bee linked to higher  socio-economic status, travel away 
fromm homes and increased indulgence in risky sexual 
behaviour.. The highly significant positive linear  trend of 
HI VV prevalence with increasing urbanisation and 
particularl yy in towns located on die main road in Thyolo 
couldd be consistent with increased and extensive risky 
behaviour(ll)i nn town arenas in the district that are well 
knownn for  its lively night life, bars and readily available 
commerciall  sex workers. 

HI VV prevalence was lowest among students (5%%  for 
matee and 10% for  female students), among males 15-19 
yearr  old(4%) and in donors from rural areas (12.8% for 
maless and 11.4% for  females). I f active recruitment of 
Woodd donors is required for  whatever  reason, these groups 
shouldd be preferred. Although all blood donors were pre-
testcöunselledinbothyears,inn 1999only70%underwent 
postt  test counselling as compared to 90% in 2000. This 
wass because in 1999, both the counselling unit and 



laboratoryy woe understaffed and it was not possible to 
ensuree that all donors were pie and post-test counselled die 
samee day. Patients were often requested to return  on a 
differentt  day forpost-test counselling incurrin g additional 
tonee and transport costs for  the donor  and this might be the 
reasonn why some of these patients failed to return. I s 2000, 
thee post-tea counselling rate improved drastically to 90% 
ass addiiional trained staff were recruited for  the counselling 
unitt  and laboratory making it possible to offer  pre and post 
testt  counselling to all blood donors on the same day. 

Promm an economic perspective, thé strategy of 
counsellingg blood donors adds an important advantage in 
thatt  HI V tests are used for  dual purposes (blood screening 
andd HTV counselling) in a context where resources are 
limitedd and HTV tests are expensive. In the presence of the 
alarminglyy high HTVprevaience among blood donors, it is 
essentiall  to ensure strict criteri a to avoid unnecessary 
transfusions.. There is also an absolute need to ensure the 
availabilit yy of highly sensitive HIV rapid tests for  blood 
screening.. The information on risk factors for  prevalent 
HI VV infection wil l be useful in advocating pre-donation 
selectionn of Mood donors in the area of study although this 
couldd have limitation s due to the already high prevalence 
andd widespread nature of the epidemic. 

Thee experience is particularl y encouraging as itshows 
thatt  it isfeasible to implement pre and post-test counselling 
servicess for  blood donors withi n antral district set up and 
suchh a strategy could serve to reinforce primar y and 
secondaryy preventive strategies in apparently healthy HIV 
positivee and HTV negative individuals. It could equally be 
ann importan t entry point for  early diagnosis of 
asymptomaticc HTV infection and the potential of early 
accesss to drugs for  the prevention of HIV-relate d 
opportunisticc infections. The potential of preventive 
therapyy against tuberculosis using isoniazid prophylaxis 
cann be considered̂  12). Patients could also have the 
possibilityy of being monitored on a continuing basis and 
oncee they develop symptoms (WHO stage 2,3,4) or  their 
totall  lymphocyte count drops to 2000 or  less f CD4 count 
öff  < 500cells/mm3, i f available), they can also be offered 
co-trimoxazolee prophylaxis(l 3). 
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GENERALL  DISCUSSION 

Thee studies presented in this thesis, focus on cotrimoxazole prophylaxis in TB patients, 
earlyy TB mortality, sexually transmitted infection among specific population groups and 
voluntaryy counseling and HIV testing. 
InIn each of these areas, I discuss some of the principal findings, possible limitations, and their 
influencee on policy and practice. Where relevant, I suggest areas requiring furtherr research. 

Thee study on voluntary counseling, HIV testing and adjunctive cotrimoxazole (Chapter 2) 
showedd a very high overall acceptance rate of both interventions among TB patients registered 
underr routine programme conditions. Approximately 90% of all TB patients underwent 
voluntaryy counseling and HTV testing and 93% of all those who were HTV positive actually 
tookk cotrimoxazole. 
AA recent study which compared the impact of offering a package of voluntary counseling and 
HIVV testing and cotrimoxazole in Thyolo district with a neighboring district (Mulange) mat 
didd not offer such a package showed that there was a significant improvement in TB treatment 
outcomess in Thyolo This finding is encouraging in that it further supports offering such a 
packagee to TB patients in Malawi. 

Onee of the main encouraging findings was the high acceptability of voluntary counseling and 
HTVV testing among TB patients and this trend has continued after the completion of the 
operationall  research study2. This is important for a number of reasons. First, TB is an early 
opportunisticc infection which Often brings the HIV positive individual to medical attention. 
Theree is thus an opportunity for introducing a wide range of prevention and care related 
interventions.. Second, the prevalence of HTV in TB patients in our setting is high like is the 
casee in many other sub-Saharan African countries. Targeting this group of individuals for 
voluntaryy counseling and HTV testing is worthwhile as a large proportion of the group might 
benefitt from available interventions3'4. Third, according to recent World Health Organization 
guideliness on scaling up highly active antiretrovirall  treatment in developing countries, HTV 
positivee TB patients are classified in WHO stage HI (active pulmonary TB) or stage IV (extra-
pulmonaryy TB ) and would be eligible for antiretroviral treatment on purely clinical grounds5. 
Offeringg voluntary counseling and HTV testing to this group could thus provide a potential 
entry-doorr to highly active antiretroviral treatment6. 
Encouragingg findings with respect to the uptakee of voluntary counseling and HIV testing have 
alsoo been reported from Abidjan, Cote d'fvoire 7 and public health experts have argued that 
voluntaryy counseling and HEB testing should be introduced routinely in out-patient TB 
centers8'. . 
Thee most encouraging finding was the reduction in mortality of 22 % in the cohort of TB 
patientss who were offered the package of voluntary counseling, HIV testing and 
cotrimoxazolee when compared with a historical control cohort that was not offered these 
interventions. . 
Givenn the ethical impossibility of a placebo-controlled study, Malawi decided to use a 
historicall  cohort for comparison. The primary outcome, death while on TB treatment is clear-
cutt and shows significant improvement in the recent cohort compared to the historical one. 
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Unlikee the Cote d'lvoiie study , The Malawi study however failed to demonstrate a mortality 
benefitt among smear positive TB patients and the possible reasons for this difference have 
beenn addressed in Chapter 2. The main reason for this difference might however be the 
smallerr proportion of smear positive TB patients in Thyolo who were HTV positive and 
receivedd cotrimoxazole. This is likely to have reduced the cohort benefit of the drug in these 
patientss when compared to other types of TB. 

Althoughh the results of the Thyolo study add to the existing evidence for advocating 
cotrimoxazolee prophylaxis for HIV positive TB patients in sub-Saharan Africa11, the overall 
evidencee base upon which WHO/UNAIDS12 released their blanket recommendation on 
cotrimoxazolee remains limited. Bom Malawi and Senegal which at the time, were running 
similarr UNAIDS randomized placebo controlled trails as that of Cote d'lvoire, had to 
prematurelyy terminate their studies as UNAIDS felt that the evidence from Cote d'lvoire 
study11 rendered further cotrimoxazole-placebo controlled trials unethical. 
Thee results of the study from Senegal did not demonstrate any effect on morbidity, but 
inadequatee power due to early termination of the study might explain this difference. The 
studyy from Malawi faced a similar problem. 
Zambiaa which, at the time was running a randomized controlled cotrimoxazole trial decided to 
continuee their study. They justified their position by saying that it would be unsafe to 
generalizee the results from Cote d'lvoire to Zambia as cotrimoxazole resistance among 
commonn pathogens were relatively higher in their setting14. The results of this trail are yet to 
bee published. 

Followingg the encouraging findings from Thyolo, and similar encouraging results from 
anotherr district in Malawi (Karonga)15 that was implementing a similar package of 
interventions,, the Malawi Ministry of Health decided to go ahead with a phased 
implementationn of voluntary counseling, HTV testing and cotrimoxazole prophylaxis to the 25 
districtss in the country. 
Byy July 2003, phased implementation of voluntary counseling, HIV testing and cotrimoxazole 
prophylaxiss to registered TB patients covered 15 of 43 hospitals in Malawi. 1<5 more hospitals 
aree scheduled to start offering the package by the end of 2004. This phased implementation 
processs is eventually meant to cover all hospitals country-wide. 

Thiss decision to scale up voluntary counseling, HIV testing and cotrimoxazole was justified on 
thee basis of the following: First, Malawi had deferred implementing cotrimoxazole 
prophylaxiss for HTV positive TB patients pending the results of its own operational research. 
Thee data from Thyolo and Karonga both showed that offering voluntary counseling, HTV 
testingg and cotrimoxazole is feasible, safe and effective in reducing deaths rates in TB 
patients. . 
InIn public health terms, implementing this package on a country-wide level for the 25,000 or so 
registeredd TB cases in Malawi (and assuming similar uptakes as in Thyolo) would translate 
intoo approximately 2000 prevented deaths during anti-TB treatment per year. The Ministry of 
Healthh thus considered this intervention worthwhile. Second, the evidence from Cote d'lvoire 
andd the additional operational evidence from Malawi inclined policy makers to think that 
denyingg HTV positive TB patients such an intervention (in the absence of other evidence that 
showss ineffectiveness or harm) would be unjustified. 
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Third,, it was felt that eotrimoxazole was a well known drug in the community and HIV 
positivee individuals were already procuring the drug in a rather anarchic manner from private 
pharmacies,, and vendors. Resistance development is likely to be more a result of such practice 
thann its correct and controlled use in the public service. 
Itt was finally felt that the prophylaxis of opportunistic infections and particularly the use of 
eotrimoxazolee would be a logical first step towards implementing highly active antiretroviral 
treatment.. The package of voluntary counseling, HTV testing and eotrimoxazole would serve 
ass a foundation upon which highly active anti-retroviral treatment could be built. 

Theree are still a number of specific unanswered questions. What really caused the reduction in 
deathss observed in Thyolo? Was it really the eotrimoxazole, was it voluntary counseling and 
HTVV testing and the subsequent knowledge by health care staff, patient and carer alike of the 
patientss HTV status and subsequently better care for those who were HIV positive? 
Anotherr issue is the lack of evidence linked to clinical effectiveness of eotrimoxazole among 
HIVV positive children in Africa. The WHO/UNAIDS guidelines12 includes the 
recommendationn for empiric eotrimoxazole for infants (which by definition includes HTV 
positivee children with TB) which emerged shortly after the publication of the two Abidjan 
studies1'16.. This is remarkable given that neither of the two studies provided any information 
aboutt the optimal efficacy of eotrimoxazole in children. To date, no randomized trails of 
cotrimoxazole'ss efficacy in children have been conducted17 

Thee study that assessed compliance to eotrimoxazole during anti-TB treatment (Chapter 3) 
showedd a compliance rate of 94%. An additional finding was that compliance with 
eotrimoxazolee as an adjunct to anti-TB treatment could be assessed simply and practically by 
verball  verification and pill counts. This study also demonstrated that it is important to provide 
aa excess stock of pills as a safety-net for continued prophylaxis. High compliance to 
eotrimoxazolee prophylaxis during anti-TB treatment has previously been reported under 
researchh conditions in Abidjan, Cote d'lvoire18 

Sincee the results of this study became available, subjective verification of compliance pill 
balance-counting,, and a safety stock have been introduced for TB patients receiving 
eotrimoxazolee in Thyolo. 

Thee study that assessed compliance with eotrimoxazole after completing anti-TB treatment 
(Chapterr 4) showed that 93% of individuals were still taking the drug when assessed 3 to 6 
monthss after completing anti-TB treatment. The study also showed that close to 70% of 
individualss on eotrimoxazole would find it difficult to pay for the drug. In a rural setting 
wheree close to 60% of all TB patients earn less than 4 USD per week, this reemphasizes the 
importancee of making sure that the drug is provided free of charge. Since the most common 
reportedd reason for stopping the drug was long distances to certain health centers the study 
raisess the importance of ensuring geographical access for long-term prevention. 

Althoughh the two studies on eotrimoxazole compliance (Chapter 3 and 4) address the question 
off  compliance in the course of anti-TB treatment and three to six months after, the findings 
mightt not necessarily reflect compliance in the longer term. After completing anti-TB 
treatment,, there was a 7% drop out rate to prophylaxis within a three to six months period. 
Althoughh we can not assume that this would continue to be the trend over time, if indeed such 
aa trend continues, our studies would over-estimate long term compliance. In any case it would 
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bee worthwhile to assess longer tenn compliance (say after a period of 5 years of starting 
prophylaxis)) with cotrimoxazole. 

Thee study (Chapter 5) which assessed changes in Escherichia cóü resistance to cotrimoxazole 
showedd that among TB patients, baseline resistance to cotrimoxazole was high (60%) and this 
increasedd with time. The increase in resistance (8$%) was found to be very significant among 
HIV-positivee TB patients who were taking cotrimoxazole prophylaxis for a period of 6-8 
monthss (89%). 
Nan-typhoidNan-typhoid Salmonella bacteremia particularly with Salmonella Typhimurium and S. 
enteriiidisenteriiidis is known to be among the leading causes of morbidity and mortality in HTV 
infectedd patients in Africa19"21. A finding of high resistance to E.coli such as in our setting 
heraldss rapid plasmid-mediated transfer of resistance to other Enterobacteriaceae including the 
SalmonellaSalmonella species. It is thus likely that resistance in the latter is also high in Thyolo. 
AA study from Blantyre, a neighboring district to Thyolo reported the predominance of non-
typhityphi salmoneUae among adult patients with bacteremia . Mortality in those that had non-
typhoidtyphoid salmonella bacteraemia (n-100) was extremely high (47%) and so was the rate of 
recrudescencee (43%)23. In that particular study, resistance levels of Non-typhoid salmonella to 
cotrimoxazolee was 73% among adults23 and 72% among children24. In Cote d'lvoire, 
susceptibilityy of non-typhoid Salmonella to cotrimoxazole was high (91%) and protection 
fromm non-typhoid Salmonella bacteremia and enteritis accounted for much of the beneficial 
effectt of cotrimoxazole seen in that setting1*14. The results of the Thyolo study (and those from 
Blantyre)) suggests that baseline resistance of non-typhoid Salmonella to cotrimoxazole is 
ratherr high and the protective effect of the drug wanes with time25. This would herald 
limitationss to the short and long terms benefits to be expected from the use of cotrimoxazole 
prophylaxiss in preventing non-typhoid Salmonella related morbidity and mortality in Malawi. 

Theree are several questions and concerns related to the development of cotrimoxazole 
resistancee associated with wide-spread implementation of prophylaxis in high HTV prevalence 
settingss such as Malawi. 
Thee list of pathogens (other than Exoti) whose epidemiology could be altered by 
cotrimoxazolee exposure includes Streptococcus pneumoniae. Staphylococcus aureus, 
HaemophilusHaemophilus influenzae, and Neisseria species. We do not know the baseline cotrimoxazole 
susceptibilityy levels among these organisms nor do we know the eventual impact wide-spread 
cotrimoxazolee prophylaxis would have on its development. 
Cotrimoxazolee is still first-line therapy for a variety of childhood infections under the World 
Healthh Organization integrated management of Childhood Infections (IMCI) guidelines26. 
Malawii  currently follows these guidelines and resistance development could impair the 
effectivenesss of the IMCI program and thus merits surveillance. 
Widespreadd use of cotrimoxazole is also likely to foster the growing or already high 
sulfadoxine-pyrimethaminee (Fansidar) resistance in Plasmodium falciparum, an organism 
whichh globally kill s approximately one million children each year - the most attributable to 
anyy single childhood pathogen27. Cotrimoxazole and sulfadoxine-pyrimethamine are close 
pharmacologically,, and share extensive in-vitro cróss-resistancé n  ̂ , Malawi currently uses 
sulfadoxine-pyrimethaminee as first line therapy for malaria and wide-spread use of 
cotrimoxazolee prophylaxis is likely to reduce the useful life of sulfadoxine-pyrimethamine as 
ann effective first line treatment for Malaria. Contrary to expectations, sulfadoxine-
pyrimethaminee has retained good efficacy (80%) after 10 years as the first line antimalarial 
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drugg in Malawi Resistance to this drug is however growing or already high in most African 
countriess and it has been suggested that malaria treatment needs to change to artemisinin-class 
combinationn therapies31. 
Theree is also the concern on whether cotrimoxazole prophylaxis could impede the acquisition 
off  natural malaria immunity by infants. Because of maternal antibodies, infants in areas of 
highh malaria incidence are often bom with immunity to malaria32. As this passive immunity 
wanes,, natural immunity emerges after exposure to infectious mosquitoes. Cotrimoxazole 
reducess both clinical malaria and asymptomatic parasitemia and, in so doing, could 
hypotheticallyy attenuate the normal acquisition of immunity. This creates an ethical dilemma 
sincee HIV-exposed infants discontinuing prophylaxis, after a negative HTV test at one year of 
age,, might be more vulnerable to severe malaria than if they had never received prophylaxis. 

Whateverr might be the eventual answers to these questions and concerns, a number of issues 
aree clear. First, the protective effect of cotrimoxazole prophylaxis with respect to bacterial 
pathogenss (and other pathogens) is likely to be time-bound. Currently, there are no alternative 
choicess to cotrimoxazole that have the advantages of providing protection against a range of 
opportunisticc pathogens; being cheap; easy to administer, and relatively safe in terms of 
incidencee of side-effects. There is thus a need to seek for alternative therapies for prophylaxis 
off  opportunistic infections as cotrimoxazole becomes progressively obsolete for this purpose. 
Second,, resistance of P falciparum to sulphadoxine-pyrimethamine is already high or rapidly 
risingrising in many African countries and it is high-time to move on to the artemisinin-class 
combinationn therapy31,33'34. The World Health Organization has formulated policy that 
elevatess such therapy as the policy standard for all malaria infections in areas where 
P.falciparumP.falciparum is the predominant infecting species of malaria34. Although the high current cost 
off  artemesinin compounds is still a limitation, this barrier must be tackled through advocacy 
forr price reductions combined with access to international funds through the Global Fund to 
fightfight TB, AIDs and Malaria. 
Thee best long-term solution for the prevention of HTV related opportunistic infection would be 
too improve the immune status of individuals and reduce susceptibility to opportunistic 
infectionss through the administration of highly active antiretroviral treatment. 
Countriess in sub-Saharan Africa who currently face the challenge of a high HIV prevalence as 
welll  as high HIV-related morbidity and mortality need to drive forward in this direction. 

Thee study that tried to test the hypothesis of an association between malnutrition in TB 
patientss and early TB deaths (Chapter 6) showed that more than half (57%) of all TB patients 
weree malnourished and over one third (37%) had moderate to severe malnutrition. TB patients 
whoo were malnourished and had a body mass index of less than 17.0 kg/m2 had an increased 
riskrisk of dying in the first month following registration than those who had a higher body mass 
index. . 
Despitee the fact that nutritional status was assessed in a very large number of TB patients 
(1181),, one of the main limitations of the study is that close to 30% of all early deaths 
recordedd in the study occurred before height and weight measurements could be done. Since 
thesee individuals were thus excluded from the analysis, we are unable to ascertain how the 
nutritionall  status of these particular individuals might have influenced the association between 
earlyy mortality and malnutrition. 
Inn the Thyoloo study, HTV positive TB patients had a significantly higher risk of dying in the 
firstt month and a larger proportion of HIV positive TB patients had moderate to severe 
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malnutritionn than HTV-negative patients. Similar findings have been described in Burundi36 

Earlyy mortality and its association with low body weight has also been described in South 
Africa37.. Another study38 conducted among hospital inpatients in Bujumbura, Burundi» 
showedd that in patient malnutrition was associated with TB and HIV independently and these 
variabless were in turn associated with higher in-patient mortality rates. 
Althoughh we have demonstrated that a body mass index of less than 17:0 kg/**2 is associated 
withh early deaths, we do not know if in our setting, it is the nutritional impairment in its own 
rightright that predisposes to early death or whether malnutrition is a simple marker of extensive 
TB,, severe HIV related complications, undiagnosed opportunistic infections, or other adverse 
factors.. These questions remain largely unanswered and merit further study. 

Whateverr the eventual answers to these questions might be, the body mass index is a simple 
measurementt that can be performed in hospitals managing TB patients and those with a body 
masss index of 17kg/M2 or less should be considered a priority for targeting care related 
interventions.. The results of this study have helped alert the Ministry of health and partners in 
Malawii  on the need for considering nutritional supplementation for TB patients as an 
importantt aspect of implementing joint HTV-TB activities in Malawi. Continued funding for 
providingg nutritional rehabilitation for TB patients in Thyolo has been made available since 
thee results of this study were published. 

Thee study (Chapter 8) that looked at urethral discharge in men presenting to the district 
hospitall  sexually transmitted infection clinic showed; mat the majority (61%) of men first seek 
caree at an alternative source, the great maj ority of individuals with symptoms continue to have 
sexx without using condoms and that the susceptibility of Neisseria gonorrhoeae to gentamicin 
wass below the 95% mark recommended by the World Health Organization for the syndromic 
managementt of sexually transmitted infections39. The most important alternative source of 
caree was the traditional healer 
Thee mean period with symptoms before presenting at the sexually transmitted infection clinic 
wass relatively long (estimated at about 4 weeks) and the majority of these men (84%) 
continuedd to have unprotected sex while symptomatic. These findings are particularly 
worryingg in a setting where the prevalence of HTV among sexually transmitted infection 
clientss range from 53 to %VAm with a high subsequent risk of sexually transmitted infection 
andd HIV transmission to sexual partners. 
Thee important role of traditional healers in the care of sexually transmitted infections in 
Malawii  has been demonstrated in other studies study in Thyolo41 and Lilongwe 42. The 
importantt role of this group of alternative care providers as regards TB treatment has also been 
demonstratedd in Malawi43. 
Malawii  is one of the few countries where traditional healers are licensed and officially 
recognizedd within health services. Despite this, the allopathic and traditional systems of care 
havee led parallel paths over the years. This study and other related studies4143 led the MOH in 
Malawii  to try to bridge existing gaps between the two Service providers. In Thyolo, the district 
coordinatorr for sexually transmitted infection control and the Non Governmental Organization 
(MSF)) now involve traditional healers in planning and activities related to sexuallyy tranmitted 
infectionn control. Condoms are also made available at the 48 or so traditional healer sites in 
Thyoloo and these are distributed free of charge to clients with sexually transmitted infections. 
Traditionall  healers are also encouraged to refer clients with sexually transmitted infections to 
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thee district clinic. These strategies are integrated along with Information, education and 
communicationn sessions encouraging wider use within the community at large. 
Thee National TB control program has been conducting yearly training of all traditional 
healerss country-wide in Malawi and encourages early referral of TB suspects. Efforts are 
beingg made to link such an existing initiative to trainings on HTV infection and STI control. 
Thiss might be one way of encouraging early referral of clients with sexually transmitted 
infectionss for effective antibiotic treatment. 
Thiss study conducted was the first since 1996 and clearly showed that none of the antibiotics 
recommendedd for the syndromic management of sexually transmitted infections approached 
thee 95% mark as recommended by the World Health Organisation39. The study led to calls for 
aa complete re-evaluation of the existing syndromic management protocol in Malawi, 
Althoughh this study provided important insight into some existing gaps in the current control 
strategyy for sexually transmitted infections, it is not designed to provide specific 
recommendationss on antibiotic treatment in men with urethral discharge. Since the focus was 
onn men, there are also unanswered questions as regards the prevalence, patterns and 
particularlyy the antibiotic susceptibility of sexually transmitted infections in women. Further 
studiess including clinical efficacy studies are thus justified. 

Thee study on sexually transmitted infections and sexual behaviour among female commercial 
sexx workers (Chapter 8) attending a mobile STI climes in bars and brothels showed that one 
outt of every four commercial sex workers, in the setting had a sexually transmitted infection, 
andd that the great majority of these individuals (87%) continued to have unprotected sex while 
symptomatic. . 
Relativelyy recent dato from Accra, Ghana w, and Cotonou, Benin45 adds weight to the 
growingg body of evidence demonstrating the importance of core and bridging groups in the 
HIVV epidemic in sub-Saharan Africa, The dato from these two studies strongly suggest that 
transactionall  sex accounts for the majority of HTV cases among adult men, in settings where 
overalll  HTV prevalence in the general population is still under 5% (moderate). Men then act as 
aa bridging population, transmitting HTV from the core group of commercial sex workers to 
theirr other non-commercial sexual partners 44,* . In situations such as these, where there is a 
significantt difference between HTV prevalence in sex workers, their clients, and the general 
population,, interventions targeted at commercial sex workers and their clients could 
substantiallyy delay the onset and reduce the magnitude of a widespread epidemic in the 
generall  population47 

Thee scenario is likely to be similar even if less marked in Southern African countries 
(includingg Malawi) where the HTV epidemic is more explosive and still on the rise. A study 
carriedd out among commercial sex workers in KwaZuIu-natol, South Africa showed an HTV 
prevalencee of 56% in this population48. The difference between this and the HIV prevalence in 
thee general population of this region at the same time of the survey (20-25%) suggest that, 
evenn in explosive epidemics, interaction between commercial sex workers and their clients 
andd subsequently between these men and other women who are not commercial sex workers 
mayy be of importance in the dynamics of HTV transmission. 
Thee study in Thyolo and studies in West Africa have clearly shown that it is possible to 
implementt successful preventive interventions targeting commercial sex workers49'50. More 
recentlyy it has also been shown that clients of commercial sex workers are also a reachable 
populationn in terms of increasing condom use and decreasing rates of sexually transmitted 

98 8 



infectionss 44'SI*52 An important aspect of this approach is to involve pimps and bar owners in 
thee sexually transmitted infection and HIV control strategy53 and focus on strong peer 
educationn and empowerment54. 
Inn Thyolo like in many other settings, the use of condoms by commercial sex workers often 
dependd On client pressure. This situation of limited assertiveness for safe sex is a serious 
obstaclee to preventing these workers (and their clients) from acquiring and transmitting 
sexuallyy transmitted infections and HIV infections. The introduction of the female condom is 
likelyy to facilitate independent and assertive behaviour on safer sex by commercial sex 
workerss and this female devise was found to have a high acceptability in this group55. Access 
too both male and female condoms are now part of the sexually transmitted infection control 
packagee offered to sex workers and their clients in Thyolo. 

Despitee the importance of sexually transmitted infections and HTV control interventions 
amongg commercial sex workers, sub-Saharan African countries, including Malawi, do not 
routinelyy target this group. Existing interventions are often isolated and run by non 
governmentall  organizations or research groups. Given the convincing evidence accumulating 
aboutt the central role of transactional sex in the HTV epidemic, scaling up interventions that 
targettarget commercial sex workers (both in intensity and geographical coverage) is urgently 
required.. Preventive and curative services for mis group of individuals should be organized 
withh the same goal of nation-wide access as for other public health priorities. 

Thee study on sexually transmitted infections among male prison inmates (chapter 9) revealed a 
sexuallyy transmitted prevalence of 4.2% and an incidence of 12 new cases/1000 inmates/year. 
Anotherr study conducted in a district setting in Ttcheu, Malawi revealed a sexually transmitted 
infectionn prevalence rate of 11% among new male prisoners . In the Thyolo study, about one 
thirdd of all cases of sexually transmitted infections were acquired within prison walls. In a 
prisonn which accommodates only male prisoners, this suggest inter-prisoner same-sex sexual 
activity. . 
Providingg access to condoms within such prisons is however not allowed as it is felt that such 
ann intervention will encourage homosexuality which is illegal and carries a prison sentence in 
itselff  of at least 14 years57 in Malawi. 
Thee issue of providing condoms in prisons is thus one that challenges established social norms 
andd existing laws which lie beyond the jurisdiction of prison authorities. In trying to address 
thee issue of condoms in prisons, we avoided recommendations that would directly challenge 
thee existing law but rather tried to find a pragmatic solution mat would bridge the discrepancy 
betweenn the reality of prison lif e and prison regulations that are dictated by existing laws. 
Thee Dakar conference on HIV/AID S in African prisons high-lighted an impenetrable and 
insularr nature of African prison environments as well as legal constraints as the principal 
obstacless to improving health care for prisoners5*. Our experience shows that through a 
processs of continuing dialogue the prison authorities in Malawi demonstrated collaboration 
andd a real willingness to work with us. Although we were not allowed to openly distribute 
condomss to male prisoners, prisoners are now allowed access to condoms through the medical 
stafff  present on daily basis. 
Thee TB program in Malawi has similarly demonstrated how they have been able to work with 
prisonn authorities to improve the diagnosis and treatment of TB in 22 prisons country-wide59. 
Thee results of this study from Thyolo helped prison authorities to seek additional help in the 
managementt of sexually transmitted infections in prisons in Malawi. Another Non 
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Governmentall  Organization (Banga La Tschol o) has started a phased approach to introduce 
STII  control services in the 22 prisons country-wide, Discussions are also being held about 
settingg up voluntary counseling, HIV testing and packages of care for those prisoners who are 
HIV-infected. . 

Thee study conducted on blood donors (Chapter 10) showed that HTV prevalence in blood 
donorss was alarmingly high (22%) raising concerns on the potential dangers of HIV 
transmissionn through blood transfusions. What was particularly interesting was the very high 
uptakee (90%) of voluntary counseling and HIV testing among blood donors. In a setting 
wheree almost one fourth of all donors are HIV positive, offering voluntary counseling and 
HTVV testing would offer an early opportunity for the early diagnosis of HIV infection to 
individualss that otherwise might not have made contact with the health services. , This 
opportunityy can be used as an entry-point into prevention and care programs. 
Inn 2003, a country-wide situation analysis carried out by the Ministry of health60 revealed that 
aa total of 60561 HTV tests were done on blood for transfusions in Malawi. The HTV 
prevalencee among those tested was 15% and thus a total of over 9000 HIV positive individuals 
cann be identified and provided an early entry point into possible HIV prevention and care 
activities. . 
Whatt has not been addressed in this paper is the problem of incident cases and those in die 
windoww period of infection The use of improved questionnaires to assess recent risk 
behaviour,, implementation of the P24 antigen test and change from blood donors who are 
familyy members to true voluntary altruistic blood donors have been suggested61 

Thee different research studies presented in this thesis were all conducted in close collaboration 
withh partners from thé Ministry of Health and population. This made it easier for the 
Governmentt to share ownership of the findings. The strategy also made it easier to 
disseminatee the results within and outside Malawi, and to translate the lessons learnt from the 
researchh into policy and practice. 
Thee Ministry of health in Malawi and particularly the national TB control programme has a 
culturee of performing operational research, and this encourages non governmental 
organizationss and individuals alike to follow an evidence based approach towards improving 
andd even changing existing strategies in health care. 
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SUMMARY Y 

Thiss thesis describes operational research conducted in Thyolo district in rural 
southernn Malawi. The studies were carried out within the framework öf a district HIV/AID S 
andd sexually transmitted infection control program of an Non Governmental Organization 
(Medecinss sans Frontieres-Luxembourg). All the studies were all conducted during the tenure 
off  the author in Malawi. 

Chapterr 1 gives an overview of HTV/AIDS, Tuberculosis and sexually transmitted infections 
inn terms of; burden of disease, interactions between TB and HIV and between sexually 
transmittedd infections and HIV, the consequences of these diseases, the framework for control 
andd some of the main operational research questions linked to these diseases in sub-Saharan 
Africa. . 
Thiss chapter also provides background information on Malawi and the extent of the TB-HIV 
andd sexually transmitted infection epidemics. This is followed by a short description of Thyolo 
district,, which was the main site of the studies included in this thesis. 

Chapterr 2 describes the feasibility and effectiveness of offering voluntary counseling, HIV 
testingg and adjunctive cotrimoxazole prophylaxis in reducing mortality among TB patients 
registeredd under routine programme conditions in the rural district of Thyoló. The study was 
designedd as a "before" and "after" cohort study using historical controls. 
AA total of 1986 patients was registered in the study; 1061 in the intervention group (which 
receivedd voluntary counseling, HTV testing and cotrimoxazole) and 925 in the historical 
controll  cohort (which received no such interventions). In the intervention group, 1019(96%) 
patientss were pre-test counselled, 964 (91%) underwent HTV testing and 938(88%) were post-
testt counselled. The overall HTV-sêroprevalence rate was 77%. A total of 693 patients were 
givenn cotrimoxazole of whom 14(2%) manifested minor dermatological reactions. The 
adjustedd relative risk of death In the intervention group compared with the control group was 
0.81(p<0.001).. The number needed to treat with a package of voluntary counseling, HTV 
testingg and adjunctive cotrimoxazole to prevent one death during anti-TB treatment was 
12.S.Thiss study shows that voluntary counseling, HTV testing and adjunctive cotrimoxazole is 
feasible,, safe and reduces mortality rates in TB patients under routine programme conditions. 

Chapterr 3 describes compliance to cotrimoxazole prophylaxis in HTV infected TB patients 
duringg the continuation phase of anti-TB treatment. The study also describes the sensitivity, 
specificityy and positive predictive values of verbal verification and pill counts as methods of 
checkingg compliance. 
Cotrimoxazolee compliance was assessed in a cohort of TB patients who were attending 
follow-upp centres during the continuation phase of anti-TB treatment between months 4 to 6. 
Verball  verification of drug intake, physical verification of pill count balance, and urine 
trimethoprimm detection by gas chromatography and mass spectrometry were used for assessing 
compliance. . 
Usingg urine trimethoprim detection as the gold standard for compliance, trimethoprim was 
detectedd in 82 (94%) of 87 patients in the cohort "Verbal verification" of cotrimoxazole 
intakee and objective "pill count balances" showed high sensitivity and positive predictive 
valuess compared with the gold standard of urine trimethoprim detection. 
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Thee study shows that compliance to cotrimoxazole as an adjunct to anti-TB treatment in HIV-
infectedd TB patients was good, and can be assessed simply and practically by verbal 
verificationn and pill counts. 

Chapterr 4 is a cross-sectional study that verified compliance to cotrimoxazole among HIV 
infectedd individuals who completed anti-TB treatment 3-6 months earlier. The study 
determinedd the proportion of individuals who continued with cotrimoxazole prophylaxis for 
thee prevention of opportunistic infections, and the reasons for continuing or stopping 
prophylaxis. . 
76(93%)) of 82 HIV infected individuals who were alive at the time of interview were 
continuingg with cotrimoxazole and wished to do so indefinitely. The most common reason for 
continuingg the drug was to prevent illness associated with HTV while the most common reason 
forr stopping was long distances to the health facility. 96% of patients received cotrimoxazole 
freee of charge from a health center. Of those who wished to continue indefinitely, the 
majority(63%)) could not afford to pay for the drug. 
Thee study shows that in the rural setting of study, the great majority of HIV-infected 
individualss continued with cotrimoxazole after completing anti-TB treatment and that making 
thee drug available and providing it free of charge is essential if it is to remain accessible for 
longerr term prevention of HTV related opportunistic infections. 

Chapterr 5 presents the findings of a series of cross-sectional studies that were carried out to 
determinee whether faecal Escherichia cöü (E.coli) resistance to co-trimoxazole in TB patients 
changedd with time and whether the resistance pattern was different in HTV positive TB 
patientss who were taking co-trimoxazole prophylaxis. 
Co-trimoxazolee resistance among E.coli isolates in TB patients at the time of registration was 
60%% in 1999 and 77% in 2001 (p<0.01). Resistance was 89% among HTV infected TB 
patientss (receiving co-trimoxazole), while in HIV negative patients (receiving anti-TB therapy 
alone)) it was 62% (p<0,001). 
Thee study shows a significant increase of E.coli resistance to co-trimoxazole in TB patients 
whichh is particularly prominent in HTV infected patients on co-trimoxazole prophylaxis. Since 
aa high degree of plasmid mediated transfer of resistance exists between E.coli and the 
Salmonellaa species, these findings could herald limitations on the short and long term benefits 
too be anticipated from the use of co-trimoxazole prophylaxis in preventing non typhoid 
salmonellasalmonella bacteraemia and enteritis in HTV infected TB patients In Malawi-
Chapterr 6 is a study conducted in new patients registered with TB to determine the prevalence 
off  malnutrition on admission and the association between malnutrition and early mortality 
(definedd as death within the first four weeks of treatment). 
Theree were 1181 patients with TB, (576 men and 605 women), whose overall HTV-infection 
ratee was 80%. 673 (57%) TB patients were malnourished on admission (body mass index < 
18.55 kg/m2). There were 259 (22%) patients with mild malnutrition (body mass index 17.0-
18,44 kg/m2), 168 (14%) with moderate malnutrition (body mass index 16.0-16.9 kg/m2) and 
2466 (21%) with severe malnutrition (body mass index < 15.9 kg/m2 ). 
955 (8%) patients died during the first four weeks. Significant risk factors for early mortality 
includedd increasing degrees of malnutrition, age > 35 years, and being HIV-positive. In all 
patientss (n-1181), 10.9% of 414 patients with moderate to severe malnutrition died in the first 
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fourr weeks compared with 6.5% of 767 patients with normal to mild malnutrition (OR 1.8, 
95%% CI; 1.1-2.7). 
Thee study shows that in patients with TB, a body mass index < 17.0 kg/m2 is associated with 
ann increased risk of early death. This group of patients should receive nutritional rehabilitation 
andd should be prioritised for other care related interventions. 

Chapterr 7 presents the findings of a study conducted among men presenting with urethral 
dischargee to Thyolo district hospital. The study looked at health seeking and sexual behavior, 
thee prevalence of Neisseria gonorrhoeae (N.gonorrhoeae) and Chlamydia trachomatis 
(Ctrachómatis),, and antibiotic susceptibility 
Outt of a total of 114 patients, 61% of reported having taken some form of medication before 
comingg to die sexually transmitted infection clinic. The most frequent alternative source of 
caree was the traditional healer. 68 (60%) patients reported sex during the symptomatic period 
thee majority (84%) not using condoms. Using ligase chain reaction on urine, N.gonorrhoeae 
wass detected in 91 (80%) and Ctrachómatis in 2 (2%) of urine specimens. 45 óf 47 
N.gonorrhoeaeN.gonorrhoeae isolates produced penicillinase, 89% showing multi-anti-microhial resistance. 
Thiss study emphasis the need to integrate alternative care providers and particularly traditional 
healerss in control activities, and to encourage their role in promoting safer sexual behaviour. 
Inn patients presenting with urethral discharge in our rural setting, Ctrachómatis was not found 
too be a major pathogen. The high resistance of N.gonorrhoeae reiterates the importance of 
anti-microbiall  susceptibility surveillance of in order to prevent treatment failures and control 
iheihe spread of resistant strains in Malawi, 

Chapterr 8 describes a study conducted among commercial sex workers. The study was carried 
outt in order to; determine tile prevalence and pattern of sexually transmitted infections, 
describee sexual behaviour among those who have a sexually transmitted infection and identify 
socio-demographicc and behavioural risk factors associated with "no condom use'7. 
Consecutivee new commercial sex workers presenting to a mobile clinic underwent detailed 
examinationn for sexually transmitted infections and those found with an infection were 
interviewedd after obtaining informed consent 
Theree were 1817 female commercial sex workers of whom 448 (25%) were diagnosed with a 
sexuallyy transmitted infection. Of these, there were 237 (53%) cases of abnormal Vaginal 
dischargee with or without dysuria, 116(26%) cases of pelvic inflammatory disease and 94 
(21%)) cases of genital ulcer disease. 
Thee great majority (87%) engaged in sex while symptomatic with 17% engaging in 
unprotectedd sex. Having unprotected sex was associated with being married, being involved 
withh commercial sex outside a known rest-house or bar, having an ulcerative genital disease, 
havingg less than 2 clients per day, indulgence in alcohol and having had no prior medication 
forr sexually transmitted infections. 
Thee high levels of sexually transmitted infections particularly genital ulcer disease and 
unprotectedd sex among commercial sex workers underlines the importance of targeted 
interventionss for them and their clients. The findings could help to re-orient or even develop 
strategiess on promoting safer sex in high-risk populations. 

Chapterr 9 presents findings on the prevalence, incidence and patterns of sexually transmitted 
infectionss among male inmates of two prisons inn Thyolo. Out of a total of 4229 inmates that 
weree studied during a 2 year period, 178(4.2%) were diagnosed with a sexually transmitted 

107 7 



infection.. This included 83(46%) inmates with urethral discharge, 60(34%) with genital ulcer 
diseasee and 35(20%) inmates with epididymo-orchitis. 50(28%) infections were considered 
incidentt cases acquired within the prisons (Incidence risk=12 cases/1000 inmates/year). 
Genitall  ulcer disease was the most common infection in this group comprising 52% of all 
sexuallyy transmitted infections. 
Thiss study shows that a considerable proportion of sexually transmitted infections among 
inmatess are acquired within prison walls. In a setting of same sex inmates, this suggests inter-
prisonerr same-sex sexual activity. Prisons in Malawi do not allow access to condoms as it is 
feltt that this would encourage homosexuality which is illegal. The findings have implications 
onn HIV transmission and might help in developing more rational policies on the control of 
sexuallyy transmitted infections and condom access within Malawi prisons. 

Chapterr 10 presents data on HIV prevalence in various blood donor population and socio-
demographicc risk factors associated with prevalent HTV. The study also assesses the feasibility 
off  offering routine voluntary counselling services to blood donors. 
Crudee HIV prevalence was found to be 22 % while the age standardized prevalence (>15years) 
wass 17%. Prevalence was lowest among rural donors, students and in males of the age group 15-
19.. There is a highly significant positive association of HTV prevalence with increasing 
urbanization.. Significant risk factors associated with prevalence for both male and female donors 
includedd having a business-related occupation, living in a semi-urban or urban area, and being in 
thee age group 25-29 for females and 30-34 for males. All blood donors were pre-test counselled 
andd 90% were post-test counselled in 2000. 
HIVV prevalence in blood donors is alarmingly high, raising important concerns on the 
potentiall  dangers of HIV transmission through blood transfusions. Limiting blood 
transfusions,, use of a highly sensitive screening test, and pre-donation selection of donors is 
important.. The experience also shows that it is feasible to offer pre and post test counselling 
servicess for blood donors as an entry point for early diagnosis of asymptomatic HTV infection 
andd broader preventive and care strategies. 

Chapterr 11, which is the final chapter of this thesis, covers a general discussion on some of the 
principall  findings, implications of these studies on policy and practice in Malawi, and areas 
forr further research. 
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SAMENVATTIN G G 

Inn dit proefschrift wordt operationeel onderzoek beschreven dat is uitgevoerd op het 
plattelandd van het Thyolo district in het zuiden van Malawi. De studies werden verricht in het 
kaderr van het HTV7AIDS en SOA (Seksueel Overdraagbare Aandoeningen) 
bestrijdingsprogrammaa van een Niet Gouvernementele Organisatie (Médecins sans Frontieres-
Luxembourg). . 

Inn hoofdstuk 1 wordt een overzicht gegeven van HIV/AIDS, tuberculose en SOA. Ziektelast 
(•burdenn of disease'), interacties tussen tuberculose en HTV en tossen SOA en HTV, de 
gevolgenn van deze ziekten én het kader van de bestrijding worden besproken. Enkele van de 
belangrijkstee operationele onderzoeksvragen die te maken hebben met deze ziekten zoals deze 
voorkomenn in landen ten zuiden van de Sahara, worden aangegeven. 
Inn dit hoofdstuk wordt ook achtergrondinformatie over Malawi gepresenteerd en wordt de 
omvangg van de epidemie van tuberculose-HIV en van SOA beschreven. Hierna volgt een 
kortee beschrijving van het Thyolo district; het belangrijkste gebied voor de in dit proefschrift 
beschrevenn onderzoeken. 

Inn hoofdstuk 2 worden de haalbaarheid en de effectiviteit beschreven van het aanbieden van 
counselingg (begeleiding) op basis van vrijwilligheid, het testen op HTV en het daarna, indien 
noodzakelijk,, aanbieden van eotrimoxazol profylaxe om de sterfte te verminderen onder jonge 
tuberculosepatiëntenn die onder het standaard tuberculosee bestrijdingsprogramma vallen van 
hett plattelandsdistrict van Thyolo. 
Hett onderzoek was opgezet als een cohort studie waarbij een historische groep als controle 
diende.. In deze studie deden in totaal 1986 patiënten mee; 1061 in de interventiegroep (die 
counselingg op vrijwillige basis kregen, op HTV werden getest en eotrimoxazol kregen) en 925 
inn de historische controlegroep (die déze interventies niet kregen). In de interventiegroep 
kregenn 1019 (96%) patiënten counseling vóór de test, 964 (91%) werden getest op HTV en 938 
(88%)) kregen counseling na de test. De totale HTV seroprevalentie was 77%. In totaal kregen 
6933 patiënten eotrimoxazol van wie 14 (2%) lichte dermatologische reacties vertoonden. Het 
gecorrigeerdee relatieve risico óp overlijden was 0,81 (pO,001) in de interventiegroep 
vergelekenn met de controlegroep. Om één sterfgeval te voorkomen was het noodzakelijk om 
12,55 patiënten een totaal pakket aan te bieden van counseling op basis van vrijwilligheid, het 
testenn op HTV en vervolgens het geven van cotrimoxazoi. Deze studie laat zien dat counseling 
opp basis van vrijwilligheid, het testen op HTV en vervolgens het geven van eotrimoxazol 
haalbaarr en veilig is en dat het mortaliteitsctjfer onder de tuberculosepatiënten die deelnemen 
aann het standaard tuberemose^estrijdingsprogramma vermindert 

Inn hoofdstuk 3 wordt de therapietrouw aan eotrimoxazol bij seropositieve tuberculosepatiënten 
beschrevenn gedurende de continuatiefase van de tuberculosebehandeling. De studie beschrijft 
eveneenss de sensitiviteit, de specificiteit en de positief voorspelbare waarde van het 
mondelingee navragen en het natellen van de pillen als methoden om therapietrouw te 
controleren. . 
Dee therapietrouw aan eotrimoxazol werd beoordeeld bij een cohort van tuberculosepatiënten 
diee een follow-up centrum bezochten tussen maand 4 en 6 van de continuatiefase van de 
tuberculosebehandeling.. Om de therapietrouw te beoordelen werd gebruik gemaakt van drie 
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methoden:: het mondelinge navragen over de medicatie inname, het daadwerkelijk natellen van 
dee pillen, en het testen van de urine op trimethoprim met behulp van gas chromatografie en 
massa-spectrometrie. . 
Hett onderzoek in de urine op trimethoprim gold als de gouden standaard bij de bepaling van 
therapietrouw.. Trimethoprim werd bij 82 (94%) van de 87 patiënten van de cohort gevonden. 
Hett "mondeling navragen" over de cotrimoxazol inname en het daadwerkelijke "natellen van 
dee pillen" toonden een hoge sensitiviteit en positief voorspellende waarde in vergelijking met 
dee gouden standaard van de trimethoprim bepaling in de urine. De studie toonde aan dat de 
therapietrouww voor cotrimoxazol goed was wanneer het werd toegevoegd aan de 
tuberculosebehandell  ing bij seropositieve tuberculosepatiënten en dat de therapietrouw 
eenvoudigg aangetoond kan worden door het mondeling navragen en het natellen van de 
medicatie. . 

Inn hoofdstuk 4 komt een dwarsdoorsnede onderzoek aan de orde waarbij de therapietrouw aan 
cotrimoxazoll  onderzocht wordt bij seropositieve personen die 3-6 maanden eerder hun 
behandelingg voor tuberculose voltooiden. De studie berekende het percentage personen dat 
doorgingg met cotrimoxazol profylaxe om opportunistische infecties te voorkomen en toonde 
aann waarom werd doorgegaan of gestopt met de profylaxe. 
Vann de 82 seropositieve personen die inn leven waren op het tijdstip van het interview namen 
766 (93%) nog steeds cotrimoxazol en wilden hier zeker mee doorgaan. De meest genoemde 
redenn om met de medicatie door te gaan was te voorkomen een aan HTV gerelateerde ziekte te 
krijgen,, terwijl de meest genoemde reden om te stoppen de lange afstand naar het 
gezondheidscentrumm was. Van de patiënten kreeg 96% cotrimoxazol kosteloos via een 
gezondheidscentrum.. De meerderheid van de patiënten (63%) die zeker door wilden gaan met 
dee medicatie konden zich niet veroorloven hiervoor zelf te betalen. Het onderzoek toont aan 
datdat op het platteland het grootste deel van de seropositieve patiënten doorging met 
cotrimoxazoll  nadat de tuberculose behandeling beëindigd was. Het toont eveneens aan dat het 
essentieell  is om deze medicatie kosteloos te verstrekken zodat het beschikbaar blijf t voor het 
opp langere termijn voorkómen van aan HTV gerelateerde opportunistische infecties. 

Inn hoofdstuk 5 worden de resultaten weergegeven van een serie dwarsdoorsnede onderzoeken 
diee werden uitgevoerd om te bepalen of de fecale Escherichia coli (E, coli) resistentie tegen 
cotrimoxazoll  bij tuberculose patiënten in de loop van de tijd verandert en of het 
resistentiepatroonn bij seropositieve tuberculosepatiënten die cotrimoxazol profylaxe namen 
anderss is. De resistentie tegen cotrimoxazol onder E. coli isolaten bij tuberculosepatiënten ten 
tijdee van registratie was 60% in 1999 en 77% in 2001 (p<0,01). De resistentie onder 
seropositievee tuberculosepatiënten die cotrimoxazol kregen was 89%, terwijl bij seronegatieve 
patiëntenn die alleen behandeld werden voor tuberculose dit 62% (p<0,001) was. De studie laat 
eenn significante stijging zien van de resistentie van de E. coli tegen cotrimoxazol bij 
tuberculosee patiënten, deze is vooral zichtbaar bij seropositieve patiënten die cotrimoxazol 
profylaxee krijgen. Omdat er een grote mate van door plasmiden overgedragen resistentie 
tussenn de E. coli en de Salmonella soorten bestaat, geven deze bevindingen aanwijzingen dat 
dee voordelen van cotrimoxazol profylaxe op korte en langere termijn wel eens beperkt zouden 
kunnenn zijn. Met name tér preventie van bacteriemieën door Salmonella anders dan S. typhi en 
vann enteritis bij seropositieve tuberculose patiënten in Malawi te voorkomen. 
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Inn hoofdstuk 6 wordt een onderzoek beschreven dat is uitgevoerd onder nieuwe 
tuberculosepatiënten,, om de prevalentie te bepalen van ondervoeding bij opname en de relatie 
tee bepalen tussen ondervoeding en vroege mortaliteit (dit is gedefinieerd als overlijden binnen 
dee eerste vier weken van behandeling). Er waren 1181 tuberculosepatiënten, (576 mannen en 
6055 vrouwen), van wie in totaal 80% met HIV geïnfecteerd was. Bij opname waren 673 (57%) 
tuberculosepatiëntenn ondervoed (body mass index < 18,5 kg/m2). Er waren 259 (22%) 
patiëntenn licht ondervoed (body mass index 17,0-18.4 kg/m ), 168 (14%) matig ondervoed 
(bodyy mass index 16,0-16,9 kg/m2) en 246 (21%) waren ernstig ondervoed (body mass index 
<< 15,9 kg/m2). 
955 (8%) van de patiënten stierf in de eerste vier weken. Significante risicofactoren voorvroege 
sterftee waren onder meer toenemende mate van ondervoeding bij >35 jarigen en HTV positief 
zijn.. Van alle patiënten (n=l 181) stierven 10,9% van de 414 patiënten met gemiddelde tot 
ernstigee ondervoeding in de eerste 4 weken, vergeleken met 6,5% van 767 patiënten die een 
normalee voedingstatus hadden of licht ondervoed waren (OR 1,8,95% Cl; 1,1-2,7). 
Dee studie laat zien dat bij patiënten met tuberculose een body mass index van < 17,0 kg/m2 is 
gerelateerdd aan een verhoogd risico van vroegtijdige sterfte. Deze groep patiënten zou 
additionelee voeding moeten krijgen en zou als eerste in aanmerking moeten komen voor 
andere,, aan zorg gerelateerde, interventies. 

InIn hoofdstuk 7 worden de bevindingen weergegeven van een studie die is uitgevoerd onder 
mannen,, met een afscheiding uit de urethra opgenomen in het districtsziekenhuis van Thyolo. 
Inn hét onderzoek is gekeken naar het gedrag bij het zoeken naar medische behandeling en naar 
seksueell  gedrag, het vóórkomen van Neisseria gonorrhoeae (N. gonorrhoeae) en Chlamydia 
trachomatistrachomatis (C. trachomatis}, en de gevoeligheid voor antibiotica. 
Vann de in totaal 114 patiënten had 61% enige vorm van medicatie genomen voor hij naar de 
SOAA kliniek kwam De alternatieve bron van zorg waar het meest frequent gebruik van werd 
gemaaktt was de traditionele genezer. Gedurende de symptomatische periode hadden 68 (60%) 
patiëntenn seksuele contacten, van wie de meerderheid geen condoom had gebruikt. Door de 
urinee te testen met de ligase chain reaction test werd in 91 (80%) van de urinemonsters N. 
gonorrhoeaegonorrhoeaevastgesteldvastgesteld en C. trachomatis bij twee (2%) monsters. 45 van de 47 N. 
gonorrhoeaegonorrhoeae isolaten produceerde penicillinase en 89% was ongevoelig voor meerdere 
antibiotica.. Deze studie benadrukt de noodzaak om alternatieve genezers, en in het bijzonder 
traditionelee genezers, te integreren in behandelactiviteiten en hun rol bij het bevorderen van 
veiligee seks aan te moedigen. C. trachomatis was geen belangrijke ziekteverwekker bij 
patiëntenn met afscheiding uit de urethra in de plattelandscontext van dit onderzoek. De veel 
voorkomendee resistentie van N. gonorrhoeae benadrukt het belang van surveillance naar 
antibioticaa resi stentie om het mislukken van de behandeling te voorkomen en om de 
verspreidingg vann voor antibiotica ongevoelige stammen in Malawi in te dammen. 

InIn hoofdstuk 8 wordt een studie beschreven die is uitgevoerd onder commerciële seks-
werkers.. De studie is uitgevoerd om de prevalentie en het patroon van SOA's te bepalen, om 
hethet seksuele gedrag te beschrijven van diegenen die een seksueel overdraagbare infectie 
hebbenn en om sociaaldemografische- en gedrags-risicofactoren die gerelateerd worden aan het 
niett gebruiken van condooms te identificeren. 
All ee commerciële sekswerkers die zich achtereenvolgens aanmeldden bij een mobiele kliniek 
kregenn een uitgebreid onderzoek op SOA's en diegenen die een infectie hadden werden na het 
verkrijgenn van informed consent geïnterviewd. 
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Err waren 1817 vrouwelijke commerciële sekswerkers van wie er 448 (25%) gediagnosticeerd 
werdenn met een SOA. Van hen hadden 237 (53%) patiënten abnormale vaginale afscheiding 
mett of zonder dysurie klachten, 116 (26%) patiënten hadden een infectie van de onderbuik en 
944 (21%) patiënten hadden een zwerende genitale ziekte. 
Dee grote meerderheid (87%) had seksuele contacten gedurende de symptomatische periode en 
17%% had onbeschermde seks. Het hebben van onbeschermde seks was geassocieerd met 
getrouwdd zijn, het hébben van commerciële seks buiten een bar of "resthouse", het hebben van 
eenn zwerende genitale ziekte, het hebben van minder dan twee cliënten per dag, overmatig 
alcoholl  gebruik, en het niet eerder hebben gekregen van medicatie voor SOA's. 
Hett belang van gerichte interventies voor commerciële sekswerkers en hun cliënten wordt 
benadruktt door de hoge aantallen SOA's onder hen, in het bijzonder zwerende genitale 
ziekten,, en het feit dat zij onbeschermde seks bedrijven. De bevindingen kunnen helpen om 
strategieënn te heroriënteren of zelfs om strategieën te ontwikkelen die gericht zijn op veilige 
sekss bij hoge risicogroepen. 

Inn hoofdstuk 9 worden de bevindingen weergegeven over de prevalentie, incidentie en 
manierenn waarop SOA's worden overgedragen bij de manlijke bewoners van twee 
gevangenissenn in Thyolo. Van een totaal van 4229 gevangenen die werden onderzocht 
gedurendee een periode van twee jaar werden 178 (4,2%) gediagnosticeerd met een SOA. 
Hierbijj  zijn inbegrepen 83 (46%) gevangenen met een afscheiding uit de urethra, 60 (34%) 
mett een zwerende genitale ziekte en 35 (20%) gevangenen met épididymo-orehitis. Van 50 
(28%)) geïnfecteerden werd aangenomen dat zij geïnfecteerd zijn in de gevangenis (incidentie 
== 12 gevallen/1000 gevangenen/jaar). 52% van alle SQA's waren zwerende genitale ziekten. 
Ditt was de meest voorkomende infectie in deze groep. 
Dezee studie toont aan dat een aanzienlijk deel van de SOA's bij gevangenen binnen de 
gevangenismurenn wordt verworven. Binnen dé context van gevangenen die dezelfde sekse 
hebbenn suggereert dit seksuele contacten tussen gevangenen van hetzelfde geslacht Het is niet 
toegestaann binnen de gevangenissen van Malawi condooms te verstrekken daar dit gezien 
wordtt als een aanmoediging tot homoseksualiteit, en homoseksualiteit is illegaal in Malawi. 
Dee bevindingen hebben implicaties voor HTV transmissie en kunnen mogelijk helpen om een 
rationeell  beleid te ontwikkelen voor de bestrijding Van SOA's en het verstrekken van 
condoomss in de gevangenissen van Malawi. 

Inn hoofdstuk 10 worden de data beschreven over de prevalentie van HIV bij verscheidene 
bloeddonorgroepenn en de sociaaldemografische risico factoren die verband houden met het 
vóórkomenn van HIV. De studie beoordeelt eveneens de haalbaarheid van routinematige 
counselingg op vrijwillig e basis aan bloeddonoren. 
Dee ongestandaardiseerde HTV prevalentie was 22% terwijl de leeftijd gestandaardiseerde 
prevalentiee (>15 jaar) 17% was. De prevalentie was het laagst onder plattelandsdonoren, 
studentenn en bij mannen tussen de 15-19 jaar. Er is een belangrijke significante positieve 
relatiee tussen de HIV prevalentie en de toenemende verstedelijking. Significante risico 
factorenn verband houdend met het hebben van een HIV infectie voor zowel manlijke als 
vrouwelijkee donoren zijn: het hebben van een zakelijk beroep, het wonen in een semi-stedelijk 
off  stedelijk gebied en het behoren tot de leeftijdscategorie tussen de 25-29 jaar voor vrouwen 
enn tussen de 30-34 voor mannen. In 2000 werden alle bloeddonoren geïnformeerd over HTV 
vóórr de HIV test en 90% werd begeleid na de test. 
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Dee HIV prevalentie bij bloeddonoren is opvallend hoog, hetgeen grote zorgen baart over het 
potentiëlee gevaar van HTV transmissie via bloedtransfusies. Het is belangrijk om 
bloedtransfusiess te beperken, gebruik te maken van een zeer gevoelige screenings test voor 
HIVV en donoren vooraf te selecteren. Ervaring Iaat zien dat het mogelijk is om counseling aan 
tete bieden aan bloeddonoren vóór en na het testen op HIV als beginpunt bij vroege diagnose 
vann a-symptomatische HTV infectie en voor het aanbieden van verdere preventieve- en 
zorgstrategieën. . 

Hoofdstukk 11, hét laatste hoofdstuk van dit proefschrift, betreft een algemene discussie over 
eenn aantal van de belangrijkste bevindingen, de implicaties van deze studie voor het beleid en 
dee praktijk in Malawi, en mogelijkheden voor verder onderzoek. 
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