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Foreword

Health research with developing countries has been part of the European Commission’s research
agenda for almost 15 years.

It is currently part of the specific RTD Programme in the field of Cooperation with Third
Countries and International Organizations (INCO): activity II of the Framework Programme IV
(1994-1998) (see annex).

This document introduces research projects on bacterial and viral diseases together with projects
on non-communicable diseases. It combines summaries of completed contracts for STD3 and a
catalogue of ongoing and new contracts of STD3 (Science & Technology for Development) and
INCO-Developing Countries 1st and 2nd call for proposals. Other volumes of this documentation
deal with research on health systems and parasitic diseases.

The research agenda is focused on the frequently occurring and enduring health problems of
developing countries. The systematic application of modern biological and clinical research to
these problems is in the best tradition of medical research and has resulted in many achievements.

Improving health conditions in developing countries through application of science and technology
is recognised as an integral component of development policy.

Address:

European Commission
Health research with Developing Countries ﬂ (
DG XII/B-4 v

Rue de 1a Loi, 200
1049 Brussels R. Gerold
Belgium Director
Tel: +32.2.295.62.82

Fax: +32.2.296.62.52

E-mail: michel.pletschette@dg12.cec.be




The INCO-DC Workprogramme
Sector Health

The selection of research areas is based on existing and newly identified
health needs in DC’s and on the capacity to cope with these needs through
research. The tools and the systems developed for the control of health
problems in Europe are not always directly applicable in DC’s. Specific aspects
of health care policy, of health care delivery, and the natural history of diseases
require approaches adapted to DC’s. Adequate and timely ethical clearance
should be obtained whenever appropriate.

Research on the tools for prevention and the fight against the predominant
diseases

Vaccines

Vaccines are cost-effective tools for disease control. Research on vaccines in
the programme should be concentrated on selection, evaluation and delivery of
antigens, with the objective of designing vaccines applicable for DC’s. For
vaccines against diseases with a significant impact in Europe, emphasis will be
on aspects specific to DC’s. With regard to the evaluation of antigens,
emphasis will be put on immunological mechanisms underlying experimentally
induced protection. Research on the non targeted effects of vaccines will also
be taken into consideration.

Drugs

Emphasis will be put on targeted drug design and targeted drug delivery, based
on the fundamental understanding of biological functions of pathogens and of
disease mechanisms. Research on drugs, including bioactive natural com-
pounds is eligible when focused on drugs for predominant diseases in DC’s
when non-toxic efficient treatments are unavailable.

Diagnostic products

This research should make an initial distinction between 1) the development of
diagnostic products as research tools, or 2) the development of diagnostic tools
for routine health care. Application of high technology approaches to design
robust and simple diagnostic tools for routine health care will be given due
attention. The relevance for practical case management of the read-out of
routine diagnostic tools should be adequately addressed.

For each project concerning the design and the development of vaccines,
drugs and/or diagnostics products, the feasibility of introducing affordable
products envisaged should be pre-evaluated.



Research on the biology of the diseases
Biology

The understanding of the processes and biological interactions is a source of
new techniques and tools for the control of disease. Research on genome
structure and regulation of gene expression is eligible if it supports the
investigation of defined biological mechanisms aiming at the control of disease
causing pathogens. Metabolic pathways that differ between the human host
and the pathogen may be addressed as a source for targeted interventions.
Immunological studies should concentrate on the biological function of anti-
genic molecules and the mechanisms leading to protection against disease.
Studies on the genetics of vectors are supported as tools that allow under-
standing of the physiological processes of the vectors, and vectorial interaction
with the pathogenic agent and the host. Studies of intervention based on
vectorial biology are eligible provided that monitoring is envisaged on a longer
term and on a sustainable basis.

Pre-clinical models

A model may be used for different purposes. Where a model is proposed as a
screen in a development process, the relevance of the particular model for
human disease has to be established. In vitro and in vivo models for human
disease will be the subject of studies aimed at refinement, replacement and
reduction of animal experimentation.

Complementary areas bridging science and application

The programme will contribute to improved coordination and to better research
methodology in fields of growing interest and for which only a limited number of
international links are currently established, linking EU scientists to their
colleagues in DC’s. The modalities for implementation of this research will be
concerted actions for topics not addressed under 1.3.1, 1.3.2 and 1.3.3.
Opportunities to combine research with existing initiatives or future develop-
ment initiatives of the EU and of Member States in these fields will be
exploited. These topics are:

Relevance and methodology of health interventions

A large number of problems and of important bottlenecks have been identified
for the evaluation of specific tools and of methods for the interventions in
health in the field. Apart from technical aspects such as unequivocal contribu-
tion of morbidity and mortality of the health problem under study, there are
issues of strategy, of ethics and relevance to be covered. Studies and tests of
interventions have to be integrated into the existing health systems and the
process of this integration can consequently form part of the research. The
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research workers’ responsibility for the results of their intervention research and
for the continuation of the health services depending on these studies should
be adequately addressed. In order to be eligible for support under this heading,
the health problem for which an intervention is planned should be relevant in
epidemiological terms as well as in terms of the needs expressed by the
community in which it is studied. Innovative methods on the interventions on
health problems will be supported for evaluation in the field. The planning of
interventions should take account of ongoing activities in appropriate geo-
graphical areas and concentrate preferably on those fields where significant
investments have already been made, or are planned, so that optimum use is
fhade of existing capacities.



The European Commission and support
for Virology/Bacteriology
Non Communicable Diseases Research

* (Geographical distribution

* Context



The portfolio of projects under the research area of microbial and non-
communicable diseases is necessarily wide and somewhat dispersed over many
topics (figure 1).

However the major health issues are covered with a substantial and coherent effort
developed over the active period the STD programme and more and more
successfully linked with the INCO-DC exercise.

Such is the case with cholera research where innovative epidemiology is linked to
innovative vaccine research but also tuberculosis research where molecular epide-
miology is bridging to operational research on control programme management.

Collaboration in other diarrhoeal projects has led to new important findings such as
the role of Cryptosporidium in the research of children diarrhoea.

The programme is, with a relatively small number of projects, contributing substan-
tially to the development of tuberculosis subunit vaccines but also to the develop-
ment of efficient vaccination against the major courses of death in children in
developing countries: namely acute respiratory infections.

Based on long-term capitalization with partners in The Philippines, a new vaccine
against pneumococcal disease is now under clinical development while other
research in Guinea-Bissau, Bangladesh and Sudan is likely to improve vaccination
against measiles.

STD/INCO HIV research looking at the differences of progression of the disease,
the mortality associated with the HIV-2 type and the issues linked to its association
with tuberculosis has been among the most productive in the field. Based on
numerous new partnerships emerging, a major effort is now with the development
of research into the biology of HIV subtypes and variants.

Other pathogens are not forgotten, hemorrhagic fever research has been repre-
senting a great part of the European effort in the domain.

There are a few projects on non-communicable diseases showing well also the
limits of the definition in the current classification. Scorpion and snake envenoma-
tion can represent an important cause of mortality in many developing countries,
hence the important research effort on the molecular biology of the diseases.

Other problems like metabolic and blood disorders are somewhat underrepresen-
ted in relation to the long-standing burden of diseases they represent, but the
results are substantial.

Over the years, the size of projects have increased and the number somewhat

reduced but the exercise as such appears well consolidated and remains a strong
asset in the field of international health research.
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Presentation of EC supported joint research projects (1991-1996)

STD3

INCO-DC: 1st and 2nd Call

Areas of interest:

1. HIV/AIDS

HIV & Sexually Transmitted Diseases

TS3*CT910022

TS3*CT920051

TS3*CT920059

TS3*CT920122

TS3*CT930238

TS3*CT930241

TS3*CT930231

IC18*CT960050

IC18*CT960110

IC18*CT960114

IC18*CT970216

IC18*CT970246

IC18*CT970255

Studies on maternal and neonatal morbidity due to sexually
transmitted diseases

A longitudinal epidemiological study of HIV-2 infection in
Guinea-Bissau: transmission, disease development,
immunology and prevention

Role of placenta in transmission of HIV infection from mother
to child

Studies of the epidemiology of HIV infection and other
sexually transmitted diseases in Mwanza region, Tanzania

Intervention study of sexually transmitted diseases and HIV
infection among female prostitutes in Abidjan, Ivory Coast

The well-women clinic: studies on women’s reproductive
health

Appropriateness of diagnostic ultrasound at district hospital
level

A study on the role of HIV-1 genotypes on the epidemiology
of HIV in Tanzania and Uganda

Study of HIV-1 variability in Cameroon and Gabon.
Implications for vaccine and antiviral intervention strategies

Multicenter study on factors determining differential spread of
HIV infection in African towns

Virological and molecular characteristics of HIV strains in
Africa: the impact of genetic subtypes on the pathogenesis
and prognosis of HIV infection

Study of HIV-1 variability in Cameroon and Gabon.
Implications for vaccine and antiviral intervention strategies

Development of a HIV candidate vaccine for phase | and Il
clinical trials in China
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52

56

60

62






Contract number TS3*CT910022

STUDIES ON MATERNAL AND NEONATAL MORBIDITY DUE TO SEXUALLY TRANS-
MITTED DISEASES

Period: January 1, 1992 — December 31, 1993

Co-ordinator: INSTITUUT VOOR TROPISCHE GENEESKUNDE, DEPT OF

MICROBIOLOGY, Antwerpen, Belgium (M. LAGA)

Objectives

The overall aim was to assess interventions to reduce complications in mother and child
due to sexually transmitted diseases. Specific objectives were:

¢

To determine risk factors to pre-term delivery (PD) and post-partum endometritis (PPE);

To validate different diagnostic approaches for the management of gonorrhoea during
pregnancy;

To assess the cost-effectiveness of an intervention programme against gonorrhoea and
syphilis to reduce perinatal complications;

To determine risk factors for syphilis in pregnant women;

To determine the incidence, microbial aetiology, risk factors, and clinical and histologic
features of PPE;

To assess the influence of gonococcal outer membrane proteins on pregnancy outcome
in women with gonococcal infection during pregnancy;

To develop diagnostic criteria and assess the responses to treatment for PPE.

Activities

22

Interventions against gonorrhoea in pregnancy: gonorrhoea detection and Treatment in
pregnancy was assessed. The effect of the intervention was estimated by comparing
the incidence of adverse pregnancy outcome in both the study and the control group,
including prematurity, low birth weight, chorioamnionitis, and postpartum endometritis.

Studies on syphilis: the impact screening and treatment of syphilis during pregnancy
was evaluated by comparing the incidence of prematurity, stillbirth, low birth weight, and
congenital syphilis in children from women with and without syphilis during pregnancy.

Studies on PPE: in a case control design, patients with clinical signs and symptoms of
post-partum infection and controls will be studied in order to assess risk factors and the
aetiology of post-partum infections, and to develop case management strategies.



Contract number TS3*CT910022
Results

For the intervention study on gonorrhoea in pregnancy a total of 2.383 pregnant women
were recruited from two antenatal clinics in Nairobi. Patients in the intervention group (N=
1 060) were screened and treated for STDs, the non-intervention group (N=1 323)
received routine antenatal care. Women were followed up at delivery, 2 and 6 weeks
postpartum. Of these women 6% had chlamydia infection, 5.1% gonorrhoea, 5.6% syphilis
and 16.2% were infected with HIV. For chlamydia infection and gonorrhoea risk factors
were age less than 20 years (p<0.01 OR 2.5) and not having a fixed sex partner (p<0.01
OR 2.1). 3 or more partners during lifetime was a risk factor for contracting chlamydia
infection, syphilis or HIV infection but not for gonorrhea.

During pregnancy no clinical signs or symptoms (lower abdominal pain, dysuria, foul
smelling discharge, colored cervical swab, ectopia) were correlated with gonorrhoea or
chlamydia infection. Two weeks after delivery chlamydia infection was found to be
associated with ectopia (p<0.3 OR 2.2).

There was no difference in pregnancy outcome (gestational age at delivery, birth weight,
PPE and ophthalmia neonatorum between patients of the intervention and non-intervention
group. The main reasons were:

= The high incidence of gonorrhoea and chlamydia infection, 14.8% and 17% per year
respectively bringing the infection levels after intervention, almost back to pre-
intervention levels two weeks after delivery;

= The high loss to follow-up (56.6%) in the intervention group.

Thirteen percent of women developed post-partum endometritis (PPE). A history of lower
abdominal pain (p<0.0001) and foul smelling lochia (p<0.0001) were associated with PPE.
Having a Caesarean section (p<0005 OR 3.1), gonorrhoea (p<0.0000 OR 2.9) and no
fixed partner (p<0.002 OR 1.8) were risk factors. There was no significant association with
chlamydia infection.

10.9% of newborns developed ophthalmia neonatorum (ON). Having a mother with PPE
(p<0.005 OR 2.3) was a risk factor, as was gonorrhoea (p<0.0001 OR 2.6) or chlamydia
infection (p<0.001 OR 2.6) in the mother. Reintroducing ON prophylaxis with tetracycline in
Pumwani Maternity Hospital could prevent 825 cases of ON per year.

For the study on syphilis and pregnancy outcome, 12 296 pregnant women were screened
when presenting for delivery at Pumwani Maternity Hospital in Nairobi. More than one in
two patients delivering in Pumwani Maternity Hospital were not screened for syphilis during
pregnancy (53.5%).

23



Contract number TS3*CT910022

A total of 1 156 women and their newborns were enrolled in the study. Of these 840 had
no syphilis during pregnancy; 140 women were treated; 176 women had serological
evidence of recently acquired syphilis but were not treated during pregnancy. Age,
belonging to a ethnic group who does not practice circumcision, not having a fixed partner,
number of previous pregnancies and abortions were not associated with syphilis. However,
19.4% of women who were seropositive for T. pallidium were infected with HIV.

The incidence of perinatal mortality was 1.3% in the control group. Among women treated
for syphilis, the incidence was 3.6% and among the untreated women 7.2%. The
incidences of low birth weight were 10.0%, 14.4% and 16.8% respectively in controls,
treated and untreated women. in the multivariate analysis perinatal death was significantly
associated with syphilis (OR=6.7; 95% C.I. 2.2-20.8). Treatment reduced the incidence of
perinatal mortality, although treated women still had a higher risk for perinatal mortality
(OR=3.8, 95% C.I. 1.0-15.0). Assuming a prevalence of syphilis among pregnant women of
6.5% in Nairobi, it is estimated that 2 cases of perinatal mortality per 1000 births at
Pumwani Hospital could be prevented if all antenatal clinical attenders were screened and
treated for syphilis during their first visit to the antenatal clinic.
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Contract number TS3*CT910022
Partners

Instituut voor Tropische Geneeskunde
Dept. of Microbiology

Nationalestraat 155

2000 Antwerpen

Belgium

University of Oxford

J. Radcliffe Hospital

Centre for Tropical Medicine
OX3 Du Headington, Oxford
OX DU

United Kingdom

University of Nairobi

Dept. of Medical Microbiology
P.O. Box 19676

Nairobi

Kenya

M. Laga

Tel: +32/3/247.63.16

Fax: +32/3/247.63.33
E-mail: abuve @ microbiol.itg

D.A. Warrell
Tel: +86/5/22.13.32
Fax: +86/5/22.09.84

J.0. Ndinya-Achola
Tel: +254/2/56.54.18
Fax: +254/2/71.16.73
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Contract number TS3*CT920051

A LONGITUDINAL EPIDEMIOLOGICAL STUDY OF HIV-2 INFECTION IN GUINEA-
BISSAU: TRANSMISSION, DISEASE DEVELOPMENT, IMMUNOLOGY AND PREVENTION

Period: April 1, 1992 — June 30, 1996

Co-ordinator: STATENS SERUM INSTITUT, DEPT. OF EPIDEMIOLOGY RESEARCH,
Copenhagen, Denmark (P. AABY)

Objectives

Improve the understanding of HIV-2 infection and promote its prevention, through studying:

¢ The impact of HIV-2 infection on mortality.

¢ The risk factors for and the probability of disease development in HIV-2 infected
individuals, including immunological parameters.

¢ The risk factors for HIV-2 positivity in people over 50 years of age.

¢ The rate of transmission of HIV-2 from mother to child/foetus, and its possible risk and
co-factors.

¢ The role of other sexually transmitted diseases (STD) in the transmission of HIV-2.

+ The socio-cultural context which influences popular understanding of AIDS and AIDS
information.

¢ The social implications of an increase in the number of AIDS cases.

Activities

* Coordinate the only two community cohorts of HIV-2 infected individuals in urban
Bissau and in a rural area.

* Annual surveys to follow mortality in cohorts examined for HIV infection.

* Detailed interviews with people over 50 years of age have been performed in an urban
area of Bissau.

* A study of the mortality of children born to HIV-2 infected mothers.

* Analyses of immunological parameters, including T-lymphocyte subsets, neopterin, and
beta-2-microglobulin, viral load and co-infections, including HTLV.

* Develop an ELISA for antibodies to H. ducreyi.

Analyze risk factors for concordance for HIV-infection in couples.

* |nitiate prospective community study of the interaction between tuberculosis and HIV-2
and HIV-1.

*

Results

In 1990-93 in the cohort of 671 persons of 50+ years of age a HIV-2 seroprevalence of
14.1% was found while that of HIV-1 was only 0.1%. The main risk factors for infection were
younger age group and ethnic group. The more behavioral factors varied between men and
women. For men, factors like early sexual experience and having been in the colonial
Portuguese army were significantly associated with HIV-2. For women, travelling was a
significant risk factor, as was a history of blood transfusion and a history of preparing
monkey meat. In a similar analysis of risk factors for HTLV seropositivity in the same
population, HTLV was associated with being bitten by a monkey, scarifications, commercial
sex, and age of sexual debut. The association with sexual risk factors was much stronger for
women than for men and women had a three times higher prevalence than the men.

The overall prevalence of HIV-2 did not increase significantly over the study period from
1987 to 1996. While the incidence was 1 per 100 person-years-at-risk (pyr) during 1987-89,
it appears to have declined in recent years being only 0.3 per 100 pyr in the period 1989-93.

More recént data from 1995-96 suggest that the HIV-2 prevalence is in fact declining.
However, this is unlikely to be due to the efficacy of preventive activities as HIV-1 has
increased strongly during the period 1992-95 from virtually zero to 2.5%. In contrast to the
much publicized results from Senegal, we have found no evidence that HIV-2 provides
protection against HIV-1 infection.
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Contract number TS3*CT920051

Using data from rural Guinea-Bissau, we have conducted an analysis to see whether
transmission is related to viral load. The major risk factor for women being seropositive if
married to a seropositive man was the age of the woman being over 40. The proviral load
did not have a significant effect in this analysis. In both cohort studies in Bissau, we have
also found a surprisingly high incidence of HIV-2 infection among women over 40-45 years
of age. In urban Bissau, HIV-2 infection was five times higher than for young women even
though younger women certainly have more sexual contacts. This suggests that age-
related susceptibility may play an important role in the HIV-2 epidemic. An analysis of the
prevalence of HTLV among people over 50 years of age in Bandim, Bissau, indicates that
the pattern of increased age-related susceptibility for women may also apply for HTLV.

For the oldest cohort in Bissau, we have carried out a survival analysis of the 9-year
follow-up of HIV-2 infected and uninfected adults. Mortality was only two times higher
among HIV-2 infected individuals, the difference was most marked among younger people
under 40-50 years of age. For people over 50, there was a minimal difference in mortality
related to HIV-seropositivity. HIV-2 infected individuals who were living with a HIV-2
infected spouse had significantly higher mortality than HIV-2 infected individuals who were
living with a spouse who was not infected.

In both cohorts of HIV-2 infected individuals we have found no sign of strain differences
between young and old individuals and between AIDS cases and asymptomatic cases. Only
strain A appears to be present in Guinea-Bissau. Hence, it is unlikely that strain difference
can explain the variable outcome of HIV-2 infection. In a cohort of HIV-2 infected individuals
from a rural area of Bissau where pro-viral levels had been determined, we have shown a
very strong association between pro-viral level and the mortality during the following 3-4
years. There is no trend to increasing load with age. The interaction with HTLV infection has
been examined. There is no sign of amplification of HIV-2 pro-viral load by HTLV.

The immunological samples collected in 1988, 1990 and 1992 from HIV-2 infected individu-
als and controls have shown very small changes in T-cell subsets over the 4 years of
observation. There was no association between T-lymphocyte values and the risk of dying
during the follow-up period. T-lymphocyte values were significantly different for individuals
who were concordantly infected with their spouse compared to HIV-2 infected individuals
who were living with an uninfected spouse. Syphilis antibodies have been measured on
samples previously collected in Bissau and the rural area. Data suggest that syphilis may
suppress CD4 T-cells and could thus contribute to progression of HIV-2 related infection. It
has not been feasible to examine the H. ducreyi antibodies on filter paper blood samples.

Partners

Staten Serum Institut

Dept. of Epidemiology Research
Artillerivej 5

DK — 2300 Copenhagen S
Denmark

Ministerio de Saude Publica
Laboratorio Nacional de Saude Publica
Caixa Postal 50

Bissau

Guinea-Bissau

Instituut voor Tropische Geneeskunde
Dept. of Microbiology

Nationalstraat 155

2000 Antwerpen

Belgium

P. Aaby

Tel: +45/3/268.39.50
Fax: +45/3/268.31.65
E-mail: paa @ssi.dk

F. Dias

Tel: +245/21.29.18

Fax: +245/21.29.18

E-mail: Insp@sol.gteleco.gw

E. Roggen
Tel: +32/3/247.63.20
Fax: +32/3/247.63.33
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Contract number TS3*CT920059

ROLE OF PLACENTA IN TRANSMISSION OF HIV INFECTION FROM MOTHER TO
CHILD

Period: November 1, 1992 — October 31, 1994

Co-ordinator: DANISH CANCER SOCIETY, DEPT. OF VIRUS AND CANCER
Aarhus, Denmark (P. EBBESEN)

Objectives
The general purpose is to study the role of the placenta in vertical transmission of HIV.

+ Human placental cell types will be characterised with respect to presence of CD4 and
HIV. Limited studies will be done with baboon placenta. Immunohistochemical studies
will be done.

¢ Placental thophoblast cells will be isolated and cultured. These will be analysed with
FACscan with respect to cell types, presence of CD4 and HIV.

Activities

HIV infected labouring women admitted in a busy maternity hospital in Nairobi will be
enrolled in the study. Placenta’s will be collected and the neonates will be followed till the
age of 3 to 6 months to determine the vertical transmission rate, using PCR techniques
(Institute of Tropical Medicine, Antwerp, Belgium).

At the Institute of Primate Research, Nairobi, cryostat placental sections will be charac-
terised with respect to CD4 and HIV/SIV using immunohistochemical studies. Placental cell
isolation and FACs analysis will also be done as well as in situ hybridisation and PCR
studies.

The Department of Virus and Cancer, Danish Cancer Society, Aarhus, Denmark, will study
placental cells with monoclonal antibodies developed by the department and in situ
hybridisation with the probes produced by the department. An ELISA test for trophoblast
interferons will be developed and used for determining concentrations in maternal and fetal
blood.

Histological studies on fixed placental material will be done at the Department of Human
Pathology, University of Nairobi.

Expected outcome

= Improvement of our understanding of the mechanisms of mother-to-child transmission
of HIV and the placental cell types involved in transmission.

= Establishing the role of interferon in the vertical transmission of HIV.

= Better understanding of the role of placental inflammation in vertical transmission of
HIV.
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Contract number TS3*CT920059
Results

A total of 274 placentae and maternal/cord blood samples were collected. Of these 128
samples were ELISA+ and 98 ELISA-. The PCR was done on 57 blood samples from
babies collected during follow up and 7 were found to be positive with at least one primer
par. This represents an apparent transmission rate of 12%.

A data base on maternal history/risk factors and placental status is set up in two institutes
(IPR and Danish Cancer Institute). The FACS-analysis done on 169 maternal samples
showed a low CD4/CD8 ratio in 124. An intact syncytiotrophoblast was present in all
placentae. Cytotrophoblast cells were rare. Cells staining for CD4 were present in the
villus axis within placental mesenchyma and endothelial lining of blood. Presence of HIV
proteins was very rare (17%). Maternal/fetal barrier was intact.

All cord sera were tested for alpha interferon and 16% had high levels. It was evident that
HIV infection could occur without provoking an enhancement of placental and fetal
interferon response. More detailed studies were done in 17 positive and 22 control
samples. None of the maternal samples had detectable rheumatoid factor and were
negative for HBV core antigen or HCV but malaria was the predominant parasitic infection.

In the 216 placentae studied chorioamnionitis, funistitis and villitis was present in 92, 34
and 16 respectively. Malarial pigments were present in 10 placentae.
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Contract number TS3*CT920122

STUDIES OF THE EPIDEMIOLOGY OF HIV INFECTION AND OTHER SEXUALLY
TRANSMITTED DISEASES IN MWANZA REGION, TANZANIA

Period: December 1, 1992 — November 30, 1995

Co-ordinator: LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE,
EPIDEMIOLOGY AND POPULATION SCIENCES
London, United Kingdom (R. HAYES)

Objectives

¢ To measure the impact of an intensive control programme for sexually transmitted
diseases (STDs) on the incidence and prevalence of STDs over a two year period in a
large rural population.

¢ To identify risk factors for HIV infection and other STDs through case-control studies
conducted at baseline and after two years, and to quantify the effects of these risk
factors.

+ To investigate the aetiologies associated with genital ulcer syndrome (GUS) in this
region through studies at an STD clinic; to estimate the percentage of GUS cases at
this clinic associated with each aetiology.

+ To estimate the incidence of asymptomatic carriage of chancroid in selected urban
groups at high risk of HIV and other STDs; to evaluate the field performance of a
serological test for H. ducreyi.

Activities

This research project complemented the “Mwanza Region HIV/STD Intervention Pro-
gramme”, funded by the AIDS Task Force of the EC (DG VIII) and the UK Overseas
Development Administration, which aimed to measure the impact of improved treatment
services for STDs on HIV incidence in the general population of rural Mwanza. This project
comprised the following activities:

* More accurate documentation of the impact of the intervention on STDs, through
syphilis and H. ducreyi serology on all 12.000 adults in the main cohort at baseline and
after two years.

* Regular follow-up every three months of a sub-cohort of 1.200 men to record the
incidence of STDs and related treatment-seeking behavior.

* Annual surveys of STDs among 100 women attending antenatal clinics (ANC) in each
of the twelve study communities.

* Case-control studies of risk factors for HIV infection and other STDs. Cases detected
from main cohort surveys at baseline and two-year follow-up, with controls sampled
from the entire study cohort.

* Etiological studies in GUS patients presenting to the STD clinic in Mwanza town.

* Intensive studies of commercial sex workers and STD patients in a search for
asymptomatic carriers of H. ducreyi.

* Field evaluation of serological tests for H. ducreyi, including serial testing of GUS
patients at the STD clinic.

Results

= After two years, the prevalence of active syphilis (RPR +/RPHA+) was 5.0% in the
intervention (1) and 7.0% in the comparison (C) communities, a significant reduction of about
30% (P = 0.02). Seroconversion for syphilis (TPHA) was also 30% lower in the |
communities, but this difference was not significant. In males, the prevalence of sympto-
matic urethritis was about 50% lower in the | communities (P=0.056). These effects help to
explain the 40% reduction in HIV incidence achieved by the intervention programme.
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= In the male sub-cohort, incidences per 100 person-years were as follows: reported

genital discharge syndrome (GDS): 9% (I) and 14% (C); reported GUS: 1.4% (l) and
2.1% (C). About 30% of men reported more than one partner per quarter, and reported
condom use was low (<5% of men). Many men did not seek treatment at government
health units, but more did so in | communities, where the improved services were in
place.

Data from the ANC surveys showed very high prevalences of reproductive tract
infections (RTls) among pregnant women. At the follow-up survey, prevalences were: T.
vaginalis 24%, N. gonorrhoea 1.7%, C. trachomatis 5.2%, active syphilis 10.5% and
42% of women had at least one RTI. There were no significant differences between the
| and C communities, presumably because most infections are asymptomatic or poorly
symptomatic, and are therefore not covered by syndromic treatment services. Other
strategies will be needed to reduce the burden of RTls in these women. Data from
these studies were used to develop a “risk score” to predict cervical infection from
simple questions on social and behavioral factors, and this was shown to perform better
than clinical approaches to diagnosis.

Among 154 consecutive patients presenting with GUS at the STD clinic, prevalences of
pathogens were: 20% H. ducreyi (by PCR: 30% of these were culture-positive); 39%
were positive on syphilis serology but few were confirmed by dark-ground microscopy
(5%); 13% HSV2 (antigen ELISA); 1% LGV in males (antigen ELISA). There was no
identifiable pathogen in 40% of cases.

A cohort of 40 CSWs were followed monthly for 6 months, but no cases of symptomatic
or asymptomatic H. ducreyi were observed. STD incidence in this cohort, already
enrolled in an HIV/STD intervention programme, was very low. 100 patients presenting
to the STD clinic without GUS were also studied, with the detection of H. ducreyi by
PCR in 1/50 males and 2/50 females, none of whom developed ulceration subse-
quently. Asyinptomatic carriage may play a role in the transmission of this agent in this
population.

= The serological test for H. ducreyi is being modified and improved, and will be applied

to sera from the Mwanza studies in due course.
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Contract number TS3*CT930238

INTERVENTION STUDY OF SEXUALLY TRANSMITTED DISEASES AND HIV INFEC-
TION AMONG FEMALE PROSTITUTES IN ABIDJAN, IVORY COAST

Period: January 1, 1994 — December 31, 1996

Co-ordinator: INSTITUUT VOOR TROPISCHE GENEESKUNDE, DEPT OF
MICROBIOLOGY, Antwerpen, Belgium (M. LAGA)

Objectives

+ To define effective strategies to prevent HIV infection in high risk populations which are
simple, independent of sophisticated laboratory infrastructure and generalizable to large
populations.

+ To collect data on attitudes and behavior related to STD and HIV infection among
prostitute populations in Abidjan, including sexual practices, preventive behavior and
health seeking behavior.

+ To determine the prevalence of STD and infection with HIV-1 and HIV-2, and associated
risk factors in this population.

¢ To evaluate 3 different interventions aimed at reducing HIV and STD incidence rates
among a group of women followed prospectively. The goal is to determine the efficacy
for preventing HIV and STD, the feasibility and the cost of the interventions.

Activities

Based on the knowledge that interventions consisting of condom promotion and regular
STD screening and treatment can have a considerable impact on HIV incidence, the
question remains whether simpler, less sophisticated STD interventions independent of
laboratory infrastructure will have the same impact on HIV incidence.

The project will evaluate different levels of STD interventions among a group of female
prostitutes in Abidjan. Initially, a cross sectional survey will be performed to collect data
about attitudes and behavior related to STD and HIV infection, to determine prevalence of
STD and HIV and to validate the diagnostic accuracy of different algorithms. A subsample
of HIV negative women will then be enrolled in a prospective study. They will be
randomized to one of the three STD interventions. Condom promotion and distribution will
be performed for all women similarly.

Women will be followed up monthly for a total duration of minimum 2 years. Every month
condom use will be monitored and STD will be treated according to the 2 different
algorithms or the gold standard laboratory approach.

The prevalence of STD will be monitored after one and two years intervention in the 3
groups. The incidence of HIV will be monitored on a 6 monthly basis and will be compared
in the 3 intervention groups over a period of 2 years.

The cumulative incidence rate of HIV over a 2 year period will be the final outcome

measure, and will be compared in the 3 groups after controlling for confounding variables
such as sexual exposure.
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Expected outcome

= The definition of more effective strategies to prevent HIV infection in high risk female
populations based on condom promotion and STD control. These strategies should not
only be effective in controlling HIV and STD, but also be independent of sophisticated
laboratory infrastructure, simple and generalizable to larger populations. These strategies
will be useful not only for Cote d’lvoire but also for the rest of the developing world.

= In addition this project should contribute to strengthening the research capability of
members of the Ivorian National AIDS Control programme, as well as scientists at the
“Institut National de Santé Publique” in Cote d’lvoire.

Results

A baseline study on HIV infection and sexually transmitted diseases was conducted on
483 commercial sex workers. Of these 23% had a genital ulceration. Gonorrhoea was
found in 34.5% of women, chlamydial infection in 10%, trichomonas infection in 24.5% and
syphilis in 22%. The overall prevalence of HIV infection was 88%, 50% of women were
infected with HIV-1, 2% with HIV-2 and 36% were dually reactive.

Before the start of the intervention consisting of condom promotion, health education and
management of STDs the incidence of HIV infection was 23 per 100 women-years. During
the intervention this incidence dropped to 3 per 100 women-years.

By the end of 1995, 1201 women were enrolled in the study. Among the HIV infected
women (24% HIV-1, 26% dually seroreactive, 5% HIV-2) shedding of the virus was
associated with HIV-1 infection, immunosuppression and presence of gonorrhoea, chlamy-
dial infection or genital ulceration.
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Contract number TS3*CT930241

THE WELL-WOMEN CLINIC: STUDIES ON WOMEN’S REPRODUCTIVE HEALTH

Period: January 1, 1994 — December 31, 1995

Co-ordinator: UNIVERSITY OF GENT, DEPT OF OBSTETRICS AND
GYNAECOLOGY, Gent, Belgium (M. TEMMERMAN)

Objectives

+ To study the prevalence rates of reproductive tract infections (RTI), sexually transmitted
diseases (STD) and cervical cancer in women attending a family planning clinic in
Nairobi, Kenya.

¢ To validate diagnostic criteria and risk markers in the management of STD and cervical
cancer in family planning clinic attenders.

¢ To develop training programmes to upgrade the staff in a family planning clinic in the
management of STD/RTI.

+ To carry out qualitative research into the health seeking and health providing behaviour
in an urban family planning clinic.

¢ To determine clinical and subclinical risk markers for human papilloma virus infection
(HPV), in order to identify women at high risk for cervical lesions.

¢ To compare existing diagnostic techniques for the clearly detection of cervix cancer
(Papanicolaou screening) with recently developed new screening techniques (cervicog-

raphy).

¢ To examine the feasibility of an integrated programme addressing women’s health
issues.

¢ To identify cost-effective means of integrating STD prevention and control programmes
into more comprehensive services.

Activities

The site selected for this intervention is a busy planning clinic in Nairobi with 50 to 80
attendants per day. A substantial proportion of these women present with signs and/or
other symptoms related to STD or RTI. Many primary health care facilities, including
maternal-child health and family planning clinics, do not adequately address RTI in
women. STD clinics, on the other hand, are often overloaded and not woman-friendly.
Recognition of these issues argues for incorporating STD concerns not a comprehensive
program of reproductive health services rather than addressing them in a separate,
potentially stigmatizing manner that emphasizes their sexual acquisition. In addition,
cancer of the cervix is also very common in Kenya, accounting for high morbidity and
mortality rates. National screening programmes for early detection of cervical cancer are
hardly implemented due to the lack of adequate cytology facilities, the lack of properly
trained staff and quality control.
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The findings of these studies allow the development and implementation of simple
interventions targeting STD, RTI and cervical lesions in a comprehensive way contributing
to the improvement of reproductive health of women in the developing world.

The initial phase of the WWC Supermarket Project was the realisation of an
STD/RTI/HIV/cervical dysplasia prevalence study. In order to measure the magnitude of
the problem in a population of family planning clinic attenders, over 500 consecutive
women attending for family planning purposes were assessed for the presence of STD/RTI
and cervical cancer. The STD prevalences were as expected for African urban standards
in low risk populations (C. Trachomatis 4%, N. Gonorrhoeae 2%, syphillis 2%, HIV-1 10%)
but striking was the high rate of cervical precancerous lesions. Twelve percent of these
women had cervical epithelial dysplasia (CIN) of whom 6% CIN |l (moderate dysplasia) or
CIN 1l (severe dysplasia).

During the second phase (1995) more attention was given to:
*  Study the interactions between CIN and HIV.
* To expand the training component.

+ To establish a referral site for follow-up and management of precancerous lesions of the
cervix.

* To the dissemination of the results.
* To assess the syndromic approach for detecting STD/RTI in this group.

* To explore the possibilities of networking with other regional and international organi-
zations in the area of reproductive health.

Based on the results of the first survey, a second study was initiated in 1995. The
objectives were to evaluate “risk scores” to predict cervical infections and to develop
strategies to reduce the transmissions of STD and HIV including information, education
and communication, HIV testing and counselling and the control of sexually transmitted
infections (STI). The study was conducted to determine the impact, relevance, access and
obstacles to these interventions in women considered to be at low risk.

A new questionnaire has been developed. Again 530 women were enroled and examined
at FPAK Ribiero clinic. The results of the second phase indicate that:

* Scoring systems based on historical data and clinical findings may assist in the
management of women considered to be at low risk for STI. Sensitivity measures may
be improved with the identification of other predictor variables and/or the addition of
simple diagnostic testing.
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* The prevalence of cervical dysplasia and aggressive HPV serotype are substantial.
Family planning clinics in developing countries provide an important opportunity to
implement programmes for the detection and management of cervical malignancies.

* |ntervention strategies need to be targeted to women in the general population who
remain highly vulnerable to HIV/STD infections despite access to information, con-
doms and STI treatment. Programmes at family planning clinics may provide an
excellent opportunity to increase awareness of vulnerability and implement novel
interventions.

Conclusions and recommendations

= The project management structure has been set up well and seems to function
satisfactory.

= Overall, the WWC project prevalence study has progressed well. Thanks to the
dedication of the participants and the overwhelming clients’ response, data collection
was much easier than anticipated. The prevalence of CIN was alarmingly high and
needs further consideration.

= There is a need for integrated services within existing FP clinics. This was evidenced by
the frequency of STI complaints. The especially high prevalence of CIN and HIV also
serves to accentuate the need for routine pap smear or other methods of examination
of the cervix in this population.

= Strengthening screening facilities without proper treatment and intervention being
considered as unethical, a substantial amount of time and effort has been spent to find
proper, safe, accessible and affordable treatment facilities for patients identified with
CIN lesions. As the public sector in Nairobi was not able to care for these women,
arrangements were made with KMWA members working privately to treat these
patients. Additional mechanisms to ensure the intervention will be explored. KMWA
hopes to avail the colposcopy and CIN treatment facilities to the general public at a
small fee. It is known that the Kenyatta National Hospital (KNH) — the only public
facility offering colposcopy services — is already overwhelmed with cases. Due to
logistic problems and constant breakdown this facility is unavailable most of the time.
This leads to long waiting time and possible progression of CIN in many cases. The
KMWA facility would serve to provide this very much needed service on top of ofloading
some of the KNH clients.

= Additional training and supervision in the field of colopsocopy, cytology and manage-
ment of STD/RTI and cervical lesions will be required. The remaining budget of this
contract (10%) will be used to send one of the senior KMWA members who has been
exposed to training to a higher level course in Europe to be better prepared for
organizing training courses in Nairobi for Kenya and for East-Africa.
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= To avoid duplication of efforts, networking with other groups working in the area of

reproductive health has to be enforced.

= Research experience gained from this project will be useful for KMWA in formulating
other research proposals and implementing other research programmes. The KMWA
WWC lab is also foreseen to serve as a training lab for updating cyto technicians on
cervical cancer screening techniques. The lab would also be a centre for quality control
which is lacking in most laboratories offering cervical cancer screening services in
Nairobi. KMWA has trained and experienced cyto pathologists able to offer technical

assistance in this respect.
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Contract number IC18*CT960050

A STUDY ON THE ROLE OF HIV-1 GENOTYPES ON THE EPIDEMIOLOGY OF HIV IN
TANZANIA AND UGANDA

Period: November 1, 1996 — October 31, 1999

Co-ordinator: UNIVERSITY OF MUNICH, DEPARTMENT OF TROPICAL
MEDICINE, Munich, Germany (M. HOELSCHER)

Objectives

+ Retrospective study (1988-1995) to determine the different subtypes present in the
regions, to identify their geographical distribution and possible alterations of the
proportions in different population groups over the observation period.

¢ Consistenc y check, whether the current distribution of subtypes in AIDS patients in a
specific region is comparable to the distribution of subtypes in this region seven years
ago (at the approximate time of infection.)

Activities
* 1.200 Tanzanian and 900 Ugandan serum samples are tested by V3-serotyping ELISA
by the African partners.

* 10% of the samples will be reanalysed as control group by LMU by V3-serotyping
ELISA.

*  Approx. 20% of the 2100 samples will be untypable by V3-loop ELISA. These will be
referred to Europe and will by analysed by HMA (SMH) and sequencing (LMU).

* Consistency check whether the subtype distribution of 100 AIDS patients of the year
1995 is comparable with the distribution of 100 AIDS of the year.

Expected outcome
= The distribution of subtypes in different geographical regions and in different population
groups.

= A probable change of predominance of subtypes over the years, which gives an insight
into differences in transmission efficacy.

= Detection of new strains from other parts of Africa to the Mbeya Region.
= Detection of new variants.
= Essential information for the preparation of vaccine campaigns in this region.

= Differences between the distribution of subtypes at the time of conversion (5-7 years
ago) and the present distribution. This could reveal possible differences in pathogenicity
in the different strains.
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Contract number IC18*CT960110

STUDY OF HIV-1 VARIABILITY IN CAMEROON AND GABON. IMPLICATIONS FOR
VACCINE AND ANTIVIRAL INTERVENTION STRATEGIES

Period: April 1, 1998 — September 30, 2000

Co-ordinator: INSTITUTE OF TROPICAL MEDICINE
Antwerp, Belgium (G. VAN DER GROEN)

Overall aim

+ To study the biological function of antigenic epitopes inducing broad cross-neutralizing
antibodies, and the role they play against infection and/or progression to disease.

¢ To monitor anti-HIV drug susceptibility and viral load of genetically diverse primary HIV
strains circulating in Cameroon and Gabon.

Objectives

¢ To provide a surveillance system for newly emerging and naturally occurring recom-
binant HIV-1 strains in Cameroon and Gabon.

¢ To classify sera from HIV infected individuals according to their capacity to neutralize
primary isolates representing different genetic clades.

¢ To characterize broadly neutralizing antibodies and epitopes in individuals infected with
HIV-1 of different genetic subtypes, and evaluate the role they play in disease
protection.

¢ To investigate the susceptibility of HIV-1 strains belonging to different genetic clades, to
both existing and experimental anti-HIV compounds and to provide a surveillance
system for emerging strains of HIV-1 with naturally occurring mutations conferring
antiviral drug resistance.

+ To optimize the quantification of HIV RNA in plasma of patients infected with different
types, subtypes and recombinant subtypes of HIV.

Activities

* Both heteroduplex mobility assay (HMA) on PCR amplified fragments generated from
HIV RNA in serum or plasma of HIV infected individuals and V3-peptide ELISA will be
used to monitor the prevalence of different genetic subtypes of HIV-1.

* HMA on both gag and env fragments of the same isolate will allow to study the
prevalence of recombinant viruses.

* Susceptibility of the different subtypes and the natural recombinant viruses towards
various HIV inhibitors will be determined.

* Neutralizing antibody patterns in sera of individuals infected with all subtypes (A-H)
within group M and representatives of group O to their homologous and heterologous
primary isolates will be documented using a peripheral blood mononuclear cell based
neutralization assay.

* Neutralization data will be analyzed by a multivariate (spectral mapping) analysis.

* Chimeric viruses consisting of neutralization sensitive and insensitive primary HIV-1
strains will be constructed in order to characterize the epitopes playing a role in the
neutralization process.
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Expected outcome

= Making available to developing countries a simple economical serologic test to monitor
circulating HIV-1 subtypes.

= Since only a limited number of key isolates are required to document the broad
cross-clade neutralization capacity of a particular serum, we hope in future to be able
to monitor the efficacy of HIV-1 vaccines inducing high-titer cross-neutralizing antibodies
in an economic way.

= To enable some research centres in Cameroon and Gabon to solve some of their
specific problems, such as the impact of the extreme high genetic variability of HIV on
anti-HIV drug susceptibility as well as on the characterization of conserved neutraliza-
tion epitopes; discovery of new, not yet identified HIV subtypes and recombinant viruses
naturally occurring; development of antiviral drugs efficient against the predominant
HIV-1 subtypes circulating in developing countries.

Partners

Institute of Tropical Medicine
Nationalestraat 155

2000 Antwerpen

Belgium

ORSTOM

Laboratoire de rétrovirus
Avenue Agropolis 911
P.O. Box 5045

34032 Montpellier
France

Centre for the Study and Control of
Communicable Diseases

Faculty of Medicine and Biomedical Sciences
P.O. Box 8445

Melen street

"~ Yaounde

Cameroon

TIBOTEC NV

Drie Eikenstraat 661
2650 Edegem
Belgium

VIRCO NV

Central Virological Laboratory
Drie Eikenstraat 661

2650 Edegem

Belgium

G. Van Der Groen

Tel: +32/3/2476.319

Fax: +32/3/2476.333

E-mail: cmaeckelbergh@microb

E. Delaporte

Tel: +33/4/6761.7558

Fax: +33/4/6754.7800

E-mail: delaport@ orstom.orstom.fr

P. Ndumbe
Tel: +23/7/315.104/206.496
Fax: +23/7/315.178

M.P. de Béthune
Tel: +32/3/8250.208
Fax: +32/3/8250.615

E-mail: marie-pierre.de.bethune @tibotec.uia.ac.be

R. Pauwels
Tel: +32/3/8255.015
Fax: +32/3/8250.615

E-mail: rudi.pauwels. @virco.uia.ac.be



Contract number IC18*CT960114

MULTICENTER STUDY ON FACTORS DETERMINING DIFFERENTIAL SPREAD OF HIV
INFECTION IN AFRICAN TOWNS

Period: December 1, 1996 — January 30, 1998

Co-ordinator: PRINCE LEOPOLD INSTITUTE OF TROPICAL MEDICINE,
DIVISION OF MICROBIOLOGY
Antwerp, Belgium (M. LAGA / A. BUVE)

Objectives

¢ To improve our understanding of the factors that determine the extent of the spread of
HIV infection in populations in sub-Saharan Africa where the predominant mode of
transmission is heterosexual contact. in view of better targeted interventions to reduce
new HIV infections.

Specific objectives

¢ To compare the distributions of likely population risk factors for the spread of HIV
infection, in four large cities in sub-Saharan Africa.

¢ To establish with policy makers the results of the study and the likey effectiveness of
different intervention approaches.

Data analysis and report writing

* |n each of the sites data analyses will be carried out immediately following entry nad
cleaning of the data. Descriptive analyses at a population level will provide insights in
the distribution of suspected risk factors. Multivariate analyses will identify individual risk
factors for HIV infection in each of the sites.

* Comparative data analyses will be carried out in Europe. Comparisions will be made of
the distributions of sustpeced risk factors (mainly sexual behaviour characteristics, STD
prevalence, circumcision) between study sites.

*  As well as these standard statistical analyses simulation modelling exercices will enable
us to assess whether results from the study are consistent with documented spread of
HIV infection in the different sites.

Discussion of study results with policy makers

As soon as the first results of the comparative data analysis are available, a workshop will
be organized in each site to which policy makers involved in AIDS control are invited. In
this workshop the results of the research will be discussed and recommendations for
interventions will be formulated.
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VIROLOGICAL AND MOLECULAR CHARACTERISTICS OF HIV1 STRAINS IN AFRICA.
THE IMPACT OF HIV GENETIC SUBTYPES ON THE PATHOGENESIS AND PROGNO-
SIS OF HIV INFECTION

Period: September 1997 — September 2000

Co-ordinator: ORSTOM RETROVIRUS
Montpeliier, France (E. DELAPORTE)

Objectives

General objective

To analyse the impact of specific genetic subtypes on the natural history of HIV-1 infection.

Specific objective

¢ To identify the genetic subtype circulating in three existing cohorts of HIV infected
patients in Senegal, Cameroon and Guinea-Bissau; to study virological and antigenic
characteristics related to the genotype.

¢ To identify risk factors associated to specific genotypes and to assess clinical,
immunological and virological parameters as well as survival over 3 years period in
HIV-1 infected patients according to genotypes.

Activities
This project consists on two parts:

First, a transversal study among ongoing cohorts of HIV infected patients in Senegal,
Cameroon and Guinea-Bissau will allow to determine the prevalence of the different
genotypes circulating in this populations and to characterize their virological properties.
Both heteroduplex mobility assay (HMA) and V3 peptide serology will be used to diagnose
the different genetic groups and subtypes of HIV-1. An algorithm will be developed to
simplify the genetic subtyping of HIV-1. The biological phenotype will be analyzed and
correlated with the genetic sequence of the V3 loop. Risk factors associated to genotypes
will be analyzed.

Secondly, the possibility to perform a follow-up of HIV-infected patients in Senegal,
Guinea-Bissau and Cameroon allows us to initiate a prospective study in order to assess
clinical, immunological and virological parameters as well as survivial over a three year
period. The biological phenotype will be determined every 6 months and correlated with
CD4 counts and clinical parameters. Several clinical, serological, virological and immuno-
logical parameters will be studied in order to see if certain genotypes have a different
pathogenesis and prognosis for HIV disease development.

Expected outcome
The potential benefits of the proposed projects are multiple. A better clinical care of HIV

infected patients is offered through a standardized approach and with the possibility to
treat infections due to the immuno-depression.
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The development of a new, simple and rapid strategy to monitor the relative
prevalence of the different genetic subtypes of HIV-1 strains. Such data are
important for the development of future HIV vaccines. Information will be provided
on differences in disease development, prognosis and risk factors accroding to the
genetic subtypes. Such data are expected to be important for the management of

HIV infected patients.
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STUDY OF HIV-1 VARIABILITY IN CAMEROON AND GABON. IMPLICATIONS FOR
VACCINE AND ANTIVIRAL INTERVENTION STRATEGIES

Period: April 1, 1998 — September 30, 2000

Co-ordinator: INSTITUTE OF TROPICAL MEDICINE
Antwerp, Belgium (G. VAN DER GROEN)

Overall aim

+ To study the biological function of antigenic epitopes inducing broad cross-neutralising
antibodies, and the role they play against infection and/or progression to disease.

+ To monitor anti-HIV drug susceptibility and viral load of genetically diverse primary HIV
strains circulating in Cameroon and Gabon.

Objectives

+ To provide a surveillance system for newly emerging and naturally occurring recom-
binant HIV-1 strains in Cameroon and Gabon.

¢ To classify sera from HIV infected individuals according to their capacity to neutralise
primary isolates representing different genetic clades.

¢ To characterize broadly neutralising antibodies and epitopes in individuals infected with
HIV-1 of different genetic subtypes, and evaluate the role they play in disease protection.

+ To investigate the susceptibility of HIV-1 strains belonging to different genetic clades, to
both existing and experimental anti-HIV compounds and to provide a surveillance
system for emerging strains of HIV-1 with naturally occurring mutations conferring
antiviral drug resistance.

¢ To optimize the quantification of HIV RNA in plasma of patients infected with different
types, subtypes and recombinant subtypes of HIV.

Activities

The study design will be as follows: both heteroduplex mobility assay (HMA) on PCR
amplified fragments generated from HIV RNA in serum or plasma of HIV infected
individuals and V3-peptide ELISA will be used to monitor the prevalence of different
genetic subtypes of HIV-1. HMA on both gag and env fragments of the same isolate will
allow to study the prevalence of recombinant viruses. Susceptibility of the different
subtypes and the natural recombinant viruses towards various HIV inhibitors will be
determined. Neutralizing antibody patterns in sera of individuals infected with all subtypes
(A-H) within group M and representatives of group O to their homologous and heterolo-
gous primary isolates will be documented using a peripheral blood mononuclear cell based
neutralisation assay. Neutralisation data will be analyzed by a multivariate (spectral
mapping) analysis. Chimeric viruses consisting of neutralisation sensitive and insensitive
primary HIV-1 strains will be constructed in order to characterize the epitopes playing a
role in the neutralisation process. Human monoclonal antibodies with cross-clade neutrali-
sation capacity will be generated.

Consecutive isolates and sera of long term, slow and rapid progressors will be analyzed in a
time paired sequential manner in autologous and heterologous neutralisation experiments, in
order to monitor the role of neutralisation antibodies in the progression of the infection.

Expected outcome

Making available to developing countries a simple economical serologic test to monitor
circulating HIV-1 subtypes.
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These data are essential for the development of future HIV vaccines, as well as for the
development of efficient anti-HIV drugs; multivariate analysis of HIV-1 neutralisation data
will allow to monitor the efficacy of HIV-1 vaccines inducing high-titre cross-neutralising
antibodies, in an economic way, since only a limited number of key isolates are required
to document the broad cross-clade neutralisation capacity of a particular serum. This will
also facilitate the selection as well as the design of antigens to be incorporated into a
suitable HIV-1 vaccine preparation; to enable some research centres in Cameroon and
Gabon to solve some of their specific problems, such as the impact of the extreme high
genetic variability of HIV on anti-HIV drug susceptibility as well as on the characterization
of conserved neutralisation epitopes; discovery of new, not yet identified HIV subtypes and
recombinant viruses naturally occurring development of antiviral drugs efficient against the
predominant HIV-1 subtypes circulating in developing countries; strengthening the alliance
with research centres in Cameroon and Gabon and leading centres in Europe, with
expertise on HIV variability studies in Africa and on studying the anti-HIV drug activity.

The probability of the realisation of the planned objectives is high, since both the overseas
laboratories as well as the research centres in Europe, have already an ongoing
collaboration and are active in the field of HIV/AIDS since many years.
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DEVELOPMENT OF A HIV CANDIDATE VACCINE FOR PHASE | AND Il CLINICAL
TRIALS IN CHINA

Period: November 1, 1997 — October 31, 2000

Co-ordinator: INSTITUTE OF MEDICAL MICROBIOLOGY,
UNIVERSITY OF REGENSBURG,
Regensburg, Germany (R. WAGNER)

Objectives
¢ To create a basis for testing HIV candidate vaccines in clinical phase 1/2 trials
¢ To develop a novel HIV-candidate vaccine on the basis of regional virus strains

+ To assess the safety, immunogenicity and efficacy of the proposed candidate vaccine in
a relevant primate model

Activities

* Careful monitoring of the epidemic situation in a given population is one of the
important issues in preparing clinical phase 1/2 trials. Due to the very recent outbreak
of the HIV epidemy in the rural population in the Dehong prefecture of Yunnan, the
variability of the virus in this area seems to be still restricted to a HIV-1 B'-Thai
subtype. However, the antigenic drift will be carefully monitored by the Chinese
Academy of Preventive Medicine (CAPM) and the Health and Epidemic prevention
stations (HEPS) assisted by the Institute of Medical Microbiology and Hygiene (RIMMH,
Germany).

* In order to optimize the chances of a successful vaccine, recombinant virus-like
particles and a corresponding DNA vaccine will be constructed based on a careful
molecular characterization of prevalent B'-(Thai) and C-clade HIV strains of the
endemic areas in China (CAPM).

* The long term safety, immunogenicity and toxicity of the different antigen delivery
systems will be analyzed in rhesus macaques in collaboration with the Biomedical
Primate Research Center (BPRC, The Netherlands) and the Institute of Molecular
Biology (IMB, Kunming, China).

* The efficacy of the induced immune responses after heterologous challenge of the
immunized monkeys with a pathogenic SHIV chimera will be determined.

* After having demonstrated the safety and efficacy of the antigens in the proposed
animal model and in case of a favourable epidemiological situation, clinical phase 1/2
trials will be prepared.
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Expected outcome

It is expected, that this project will lead to a close collaboration between the European and
Chinese partners in the area of epidemiology and vaccine development. Furthermore, this
study will contribute to the molecular characterization of the prevalent B'— and C-clade
HIV strains from South-East Asia, which will be subsequently utilized for the construction
of an innovative VLP and DNA based antigen-delivery system. A systematic evaluation of
these candidate vaccines with respect to their safety, immunogenicity and efficacy is
considered to be an essential prerequisite in order to proceed to further clinical trial

phases.
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THE APPLICATION OF DNA FINGERPRINTING TO THE PATHOGENESIS OF HIiv-
RELATED TUBERCULOSIS IN AFRICA

Period: August 1, 1992 — July 31, 1995

Co-ordinator: LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE,
DEPT. OF CLINICAL SCIENCES, London, United Kingdom (P.
GODFREY-FAUSSETT)

Objectives

The study aimed to determine to what extent the development of TB in HIV infected
patients in Africa is due to reinfection rather than relapse or reactivation.

Achievements

* Establishment of molecular epidemiology in Zambia and transfer of molecular, computer
and epidemiological skills.

* Baseline studies on variability of DNA fingerprint patterns within and between patients in
a high prevalence region.

* Prospective study of the molecular epidemiology of TB in a relatively closed community
with high prevalence of HIV.

* Contribution to control programme activities of reference laboratory and Lusaka notifi-
cation register.

* Support to teaching within UNZA medical school.
* Regional interest in possibilities of molecular epidemiology enhanced.

* Extension granted to develop new directions.

Results

= Around 2000 isolates have now been typed and around 1500 stored on a Gelcompar
database. The Molecular Biology Unit is funded until 1999 by DFID, the Goldfields
Mining Company, and with support from the EU Concerted actions on genetic markers
for the epidemiology of tuberculosis and molecular epidemiology and control of
tuberculosis (BMH1-CT93-1614 and BMH4-CT97-2102).

= There is enough genetic diversity within a high prevalence community to be useful for
epidemiological studies.

= Multiple isolates from most individuals have identical fingerprints. This finding underlies
almost all attempts to use fingerprinting as an epidemiological tool in Africa.

= Community based studies will be necessary to answer the question of reactivation
versus recent infection. The definition of the community will be vital. The closer one
comes to a closed community, the more informative the study will be. Lusaka is
therefore a bad choice for such studies; not only is the population much too big to allow
complete coverage of the community, but also there is considerable movement of
infected patients into and out of the city.
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= Studies in the South African Gold Mining industry show that much Tb is due to recent
transmission whether subjects are also infected with HIV or not. Whether the same
conclusion will be found in a more general population remains open.
Most recurrences are due to persistence of the original strain, but it is difficult to
document a cure in many individuals before their recurrence. The original strategy for
detecting recurrences was inadequate and the numbers of sets of isolates available for
fingerprinting remains small.

= The Department of Pathology and Microbiology of the University Teaching Hospital has
now included a Unit of Molecular Biology as part of the institution’s structure. Staff have
been recruited and space made available. Continuing interest and collaboration should
follow.

= Equipment and consumables have been provided to the Chest Disease Laboratory and
a collaborative arrangement with the British Public Health Laboratory Services has been
established with a two-way exchange of staff and materials.

= Computerisation of the CDL, is continuing to work well and has improved the accuracy
of the clerical work and provided rapid feedback on quality assurance to the technical
staff and on results to clinicians.

= Other studies that have shared ZAMBART resources include:
1. Paediatric tuberculosis: diagnosis and case definition.
2. Infectivity of HIV positive and negative TB cases, compared to community controls.
3. Epidemiology of bovine TB.

Training
An important goal of the project has been to involve Zambian staff at every level of the

work and provide capacity strengthening to promote future collaborative projects.

Molecular Biology

Four Zambian staff and one expatriate, employed on a local contract, have formed the
laboratory team. Training in molecular biology, particularly fingerprinting and polymerase
chain reaction techniques has been given in both London and Bilthoven. Computer-
assisted analysis of fingerprints, which has been being developed with the EU Concerted
Action on Genetic Markers (BMH1-CT93-1614), has also been taught both in Bilthoven
and at a workshop in Johannesburg. Marian Bruce, a Scottish molecular biologist, spent
two years working in the laboratory and was a key to the successful training of the
Zambian staff. Dr. Munthali has subsequently moved in to histopathology but hopes to
continue to use molecular tools to enhance studies of TB and HIV from autopsy material.
One of the graduate technicians, Grace Mbulo (nee Kalenge), took a year out from the lab
to complete an MPH degree with the University of Zambia. Her dissertation was developed
in collaboration with the project and focuses on transmission of TB in the Lusaka
community — a continuing area of interest for the project. She has now returned to the lab
and is continuing with fingerprinting and PCR work. Both Dr. Munthali and Mrs. Mbulo
spent attachments with Dr. Stuart Wilson at the London School of Hygiene and Tropical
Medicine.
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The other graduate technician, Catherine Mee joined the lab in late 1994. Following on-site
training, she has been responsible for most of the South African fingerprinting. Since
September 1996 she has been attending the Masters course in Applied Molecular Biology
of Infectious Diseases at the London School. She and Dr. Godfrey-Faussett attended the
workshop organised by the RIVM, Bilthoven in Johannesburg to become more familiar with
Gelcompar software and the global database of fingerprints now available from RIVM.

Bupe Kambashi was the first technician to join the team and continues as a central part of
the team. He has spent six weeks on an attachment to RIVM, working with Dick Van
Soolingen and Jan van Embden’s groups.

Training has also been provided in Zambia by visits from various European centres. Petra
de Haas from Bilthoven, Stuart Wilson from London, Francis Drobniewski from London
have all spent time working with the team in the lab. Stewart Cole, from Paris, also visited
the lab and lectured on molecular mechanisms of drug resistance.

The result of the training is that the lab is now competent to produce and analyse DNA
fingerprints from M. tuberculosis without external supervision. If additional techniques are
to be introduced further specific training will be needed.

An indicator of the success of the laboratory is that the University Teaching Hospital has
agreed to include Molecular Biology as one of the Units within the Department of
Pathology and Microbiology. This means that there is a formal commitment to provide staff
and career development for them within the administrative framework of the hospital.

Data processing

In addition to the training in computer-assisted handling of fingerprints (see above), we
have concentrated on training staff in general aspects of data processing. The project runs
its own mini-course on Epi-Info software. The first courses were organised and run by
Maria Quigley from the Tropical Health Epidemiology Unit of the London School but more
recently in-house courses have been organised for project staff. It is hoped to extend
these courses and make them available to medical students embarking on their community
medicine projects and to postgraduate students attending the MPH and MMed courses in
Lusaka. Epi-info is used for most of the data storage in the project (with the exception of
the preventive therapy trial which used dbaselV for storage and epi-info for data handling).
Databases now include Tb isolates stored, fingerprints, paediatric TB patients, Lusaka TB
notifications, samples processed at Chest Diseases Laboratory.

Staff seconded to the project by the Ministry of Health and the Teaching Hospital Board of
Management have been trained on-site and the project has also funded training in data-
processing at the National Institute of Public Administration. This diploma course is run in
the evenings but has been very popular with the data-processing staff (Given Kashina,
Ovy Moonga, Nasilele Muchola and Sylvia Soko).

Once again, the Ministry of Health and the hospital have shown their commitment to the

future of the data processing team by providing staff and office space, which they have
made secure for the computers.
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Epidemiology

The project has promoted general training in epidemiology and research methodology and
was partly responsible for securing scholarships for Dr. Nanthalile Mugala (who was
working for the preventive therapy study), Dr. Lamios Munthali (see above) and Mr. P.
Nyanga (one of the senior clinical officers in the TB programme) to attend the Royal
Tropical Institute in Antwerp. These scholarships were funded from the Belgian Coopera-
tion and are an example of the catalytic effect of an integrated research project on training
in Zambia.

Dr. Godfrey-Faussett attended the Short Course on Advanced epidemiological methods
run by the Epidemiology Department of the London School.

Action research

As an addendum to the original contract, we received funds for Dr. Alwyn Mwinga (who
runs the preventive therapy study) and Dr. Godfrey-Faussett to have a workshop in
Amsterdam with Dr. Marteen van Cleef, Dr. Peter Lever and Dr. Leon Bijilmakers from the
Royal tropical Institute. The ZAMBART Urban Tuberculosis Project was drafted, developed
further in Lusaka in discussion with the Ministry of Health and has now been funded by
INCO-DC.

Cochrane Collaboration

Both Dr. Mwinga and Dr. Godfrey-Faussett attended workshops on methodologies for
systematic reviews organised by the Cochrane Collaboration.
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CHARACTERIZATION OF MYCOBACTERIA FROM HIV ENDEMIC AREA (TANZANIA)

Period: March 1, 1992 — February 28, 1995

Co-ordinator: STATENS SERUMINSTITUT, MYCOBACTERIA DEPARTMENT,
Copenhagen, Denmark (A.B. ANDERSEN)

Objectives

To characterize and compare mycobacteria isolated from HIV positive and HIV negative
patients. The strains were to be characterized with respect to species and strain
distribution and drug susceptibility profiles. The information and experience obtained was
expected to contribute to improved understanding of the following topics:

¢ Are there differences between mycobacteria infecting HIV positive patients compared to
HIV negative individuals?

¢+ How may the phenotype (including drug susceptibility) of mycobacteria be correlated to
the genotype as assessed by RFLP analyses?

+ How do the Tanzanian mycobacteria compare to mycobacteria isolated in other parts of
the world?

During the project period the participating laboratories should develop close links to
facilitate scientific collaboration and transfer of technology especially within the field of
improved laboratory diagnostic methods.

Progress towards objectives

A total of 400 samples were collected at the Central TB laboratory in Dar es Salaam from
patients admitted to the Muhimbili Medical Centre through a 7-month period from late 1992
to the beginning of 1993. Clinical recordings are available for almost 80% of these. Most
of the samples originate from the Dar es Salaam area and they all represent newly
diagnosed cases. History of previous TB — if known — was recorded together with
information on HIV status, sex, age, and drug regimen. The information obtained was
entered in an anonymized data base at SSI in Copenhagen together with the data
regarding the microbiological strain characteristics.

During the same time period a similar data base was established containing data
regarding all bacteriologically verified new TB cases in Denmark during 1992.
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Results

The risk of infection with a particular clone of M. tuberculosis as assessed by genotype
analyses or phenotype analyses appeared not to be influenced by the HIV status of the
host.

The genetic diversity of the Tanzanian isolates was high, both in the HIV positive and the
HIV negative population.

A fairly high frequency of strains carrying only one (8%) or a few copies of the /IS6110
fragment were observed in the Tanzanian isolates. In our Danish collection we have only
observed such strains imported by immigrants. The occurrence of a single or low (up to
five) 1S6110 elements per chromosome correlated to the phenotypic appearance of the
Asian subtype.

No correlation of RFLP to resistance to any of the traditional anti TB drugs was observed.

In both the studies in Tanzania and in the analyses of strains collected in Greenland there
was a clear correlation between geographic origin of the samples and genetically
relatedness of the bacterial isolates.

Improved diagnostic methods

Identification of mycobacteria by monoclonal antibodies

At KIT a simple enzyme-linked immunosorbent assay (ELISA) using monoclonal antibodies
(MADbs) for the identification of cultured mycobacteria belonging to the Mycobacterium
tuberculosis complex, M. avium complex, M. kansasii and M. fortuitum was established.
This method may represent a useful and cost-effective alternative to traditional microbio-
logical typing methods. Results of microbiological identification were compared with the
ELISA identification.

RFLP on non-cultivable samples or on clinical samples

The RFLP in its present format is dependent on the availability of pure cultures/colonies
in order to obtain enough DNA for a Southern blot. In this project and also in other
situations it would be preferable if the technique could be adapted to a PCR based
method. Thereby it would be possible to analyze old, dead cultures. It would also reduce
the time needed for each sample, which in turn would make the method more applicable
to clinical use.
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Spoligotyping (fingerprint PCR)

The group at KIT collaborated with Dr. J.D.A. Van Embden and his group on the
development of the spoligotyping of M. tuberculosis strains (Kamerbeek et al., submitted).
Spoligotyping is based on the DNA polymorphism at a unique locus in the M. tuberculosis
chromosome. The locus contains multiple 36 base pair Direct Repeats (DRs), interspersed
by non-repetitive spacer sequences, 34-41 base pairs in length. Since the DRs are
extremely well conserved among M. tuberculosis strains, each DR copy is a target for
PCR. Two DR primers were chosen, which permitted in vitro amplification of the whole DR
region, including the interspersed spacers. The typing method relies on determining the
presence or absence of spacers in the in vitro amplified DNA by hybridisation to multiple
synthetic spacer oligonucleotides, which are covalently bound to a filter.
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Contract number TS3*CT930254

DETRIMENTAL EFFECTS OF TB ON NATURAL HISTORY OF HIV INFECTION: VIRAL
LOAD, IMMUNE FUNCTION AND APOPTOSIS

Period: January 1, 1994 — December 31, 1996
Co-ordinator: LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE,
DEPT OF CLINICAL SCIENCES

London, United Kingdom (H. DOCKRELL)

Objectives

Using clinical material from patients infected with both M. tuberculosis and HIV, we aim
to:

Measure HIV viral load with immune function, including CD4 counts, lymphocyte prolifera-
tion in response to nitrogen and recall antigens, cytotoxicity mediated by CD4 T cells,
cytokine production and T cell susceptibility to apoptosis.

Activities

* A functional immunology laboratory has been established at the Instituto de Higiene e
Medicina Tropical, allowing lymphocyte proliferation assays and ELISA assays for
cytokines to be performed. Over 140 patients with tuberculosis and with/without HIV
infection have now been recruited to the study.

* Two PhD students are being trained through this project in Birmingham and in the
Gambia. Over twelve exchange visits to learn new techniques and to discuss progress
have been made between the partners to date.

Results

In London, live M. bovis BCG has been shown to activate more DC8+T cells than dead
BCG, or PPD, and these DC8+T cells can act as cytolytic effector cells.

In Birmingham, a range of techniques for assessing apoptosis within cells in suspension or
within tissues, have been established. Lymph node sections from tuberculous granulomas
contained a greater number of apoptotic cells than those from reactive lymph nodes,
showing that apoptosis is a prominent feature of tuberculosis lesions in immunocompetent
subjects.

In Lisbon, lymphocyte proliferation tests showed decreased responses to mycobacterial
antigens in patients with tuberculosis compared to controls. Of the antigens tested, the
strongest IFN-y cytokine responses were induced by a short term culture filtrate of
M. tuberculosis.
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In the Gambia, follow up studies on patients with tuberculosis alone have been carried out
before and after two months of anti-tuberculosis during therapy. Apoptosis, as measured
by the ethidium bromide method, induced by PPD, was greater in patients with dual TB
and HIV infections than in those with TB alone, and was primarily occurring within the
CD4+ T cell subpopulation. Cytotoxicity assays have shown depressed responses in
patients with tuberculosis compared to controls, with no recovery of CTL function at two
months.

Techniques for the measurement of HIV-1 and HIV-2 proviral load in peripheral blood
mononuclear cells have now been established, and assays for plasma RNA Load will be
functional in the near future. Recruitment of patients with dual tuberculosis and HIV-1 or
HIV-2 infections is continuing; samples are being collected before anti-tuberculosis drug
therapy, and after two months of treatment, and stored for quantitation of viral load.
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Contract number 1C18*CT960083

TUBERCULOSIS CONTROL IN AN URBAN AREA WITH HIGH TB/HIV PREVALENCE

Period: October 1, 1996 — September 30, 1999

Co-ordinator: LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE,
London, United Kingdom (J. PORTER)

Objectives
+ To develop capacity for action research in support of urban TB control.
+ To develop and evaluate interventions, through action research.

¢ To assess and document the pros and cons of different methodologies used.

Activities

* To provide training opportunities and technical support to those involved in TB control in
the area of action research.

* To quantify the transition coefficients used in the Piot model in Lusaka Urban District.

* To identify and explore service, patient and community factors that determine these
coefficients.

* To validate data collected routinely by the national TB control programme.

* To investigate ways to rationalise and assure quality in the use of laboratory services at
both reference and peripheral health facilities.

* To document the practical advantages and disadvantages of the different methodologies
used in the action research and to disseminate these for use by TB control pro-
grammes in other countries.

Expected outcome

= To enhance the understanding of participatory research as applied to urban TB control.

= National or regional conference for dissemination of results.

= Workshops involving TB programme managers, health care providers, representatives
of target groups for the reformulation of sustainable TB recommendations.

= Workshops and meetings with policy makers.
= Scientific articles written up and published.

= Manuals written on TB control to identify and prioritise the problem.
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Contract number TS3*CT910036

A COMPREHENSIVE INVESTIGATION OF ADVANCED METHODS IN MOLECULAR
BIOLOGY FOR THE DETECTION OF M. TUBERCULOSIS AND M. LEPRAE

Period: April 1992 — April 1995
Co-ordinator: KONINKLIJK INSTITUUT VOOR DE TROPEN, DEPT OF
BIOMEDICAL RESEARCH

Amsterdam, The Netherlands (A.H.J. KOLK)

Objectives

Comparison of the results of conventional and novel molecular technology for:
¢ The detection of tuberculosis and leprosy patients.

+ The monitoring of mycobacterial viability in tuberculosis and leprosy patients.

¢ The determination of M. tuberculosis infection among household contacts of newly
diagnosed tuberculosis patients in a prospective study.

Activities

Tuberculosis patients, household contacts and controls were sampled in Thailand, Portugal
and The Netherlands. Microscopy, culture and typing were performed according to
standard procedures. Leprosy patients will be sampled from outpatients clinics in Thailand.
Clinical, bacteriological and histopathological assessment of the newly diagnosed un-
treated patients were done according to standard methods. PCR for the detection of M.
tuberculosis DNA and M. leprae DNA were performed as previously described. PCR
methodology for the detection of amplified DNA and RNA were optimized in Amsterdam
and introduced in Bangkok and Porto.

Results

ad 1 Scientists and technicians from Thailand and Portugal were trained in the PCR
technique and subsequently they introduced the PCR technique in their own laboratory.
The PCR was further improved with regard to quality control, prevention of contamination
and detection of inhibitors. In addition simple methods were developed for detection,
identification and quantification of the amplified DNA both for M. leprae and M. tubercu-
losis. We investigated the use of different clinical specimens for their applicability in the
PCR. We found that (in the order of effectiveness) spontaneous sputum, induced
sputum, throat swabs and nose swabs can be used for the detection of M. tuberculosis
using the PCR technique. M. tuberculosis was only detectable in the nose and throat
swabs from patients with clearly ZN-positive pulmonary TB and in some contacts of TB
patients.
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We have developed a cough filter to simplify sampling of suspected infectious pulmonary
TB patients which may be used in mass screening programmes.

We have developed a colorimetric method for the rapid detection and identification of
amplified M. leprae DNA from skin biopsies and M. tuberculosis DNA from sputum
samples. We also designed a colorimetric assay based on streptavidin-coated beads or
plates to detect biotinylated PCR products with a digoxiginin-labelled detector probe. We
have demonstrated that PCR is a useful technique for the rapid diagnosis of pulmonary
and extra-pulmonary tuberculosis. In all three laboratories a large number of samples of
both pulmonary and extrapulmonary origin were tested in PCR. With pulmonary samples,
the sensitivity of the PCR compared with culture varied from 96% - 78%, the specificity
from 90% - 76%. For the extrapulmonary samples the sensitivity varied from 100% - 44%,
and from 88% - 83% for the specificity.

PCR amplification of the 531-b fragment of the M. leprae gene in fresh biopsy and slit skin
smear specimens was evaluated for its usefulness in the detection of M. leprae in patients
in Thailand. Compared with other diagnostic procedures, PCR showed a clear advantage
in terms of sensitivity and specificity over both microscopic examination of slit skin smears
and serologic detection, especially in paucibacillary patients.

We have further improved and standardized the NASBA for the detection of the M.
tuberculosis complex in clinical specimens. The NASBA had a similar sensitivity to culture
when applied to specimens derived from 20 pulmonary tuberculosis patients. The sensi-
tivity of NASBA was lower than culture when testing extrapulmonary samples.

All 58 control specimens from patients with other diseases were negative in NASBA and
culture.

ad 2 We have shown that PCR can be used for the follow-up of patients during
anti-tuberculous treatment. Since PCR detects DNA, it can detect both dead and alive
bacteria provided the DNA is still intact. This enables one to confirm a clinical diagnosis of
tuberculosis when microscopy is negative. All three laboratories found the same results,
suggesting that persisting PCR positivity, more than 4 months after the start of treatment,
should raise the question of non-compliance or drug-resistance.

We have shown that NASBA for the detection of RNA can be used to assess the viability
of mycobacteria in vitro as well as in vivo. Both PCR and NASBA were evaluated for their
potential to help monitor bacterial clearance in leprosy patients during chemotherapeutic
treatment. The results on skin samples (smears and biopsies) collected during the course
of chemotherapy showed that the number of PCR or NASBA positive cases of both
multicabillary and paucibacillary types decreased sequentially.
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The morphology of the mycobacteria in skin biopsies as indicator for viability was
compared with the NASBA-signals: the presence of solidly stained mycobateria resulted in
strong positive NASBA signals, while fragmented or granular stained M. leprae bacteria
showed a variable range of NASBA signals, including negative results. No relation
between the NASBA results and the bacterial load could be found.

The wide range of NASBA signals observed within each bacterial index (Bl) group
reflected most likely the number of viable cells present, rather than both dead and viable
bacteria. Apparently, the presence of 16S rRNA in skin biopsies of leprosy patients might
be indicative for the efficacy of therapy of leprosy patients.

ad 3 Households contacts were studied in Bangkok, Porto and Amsterdam. A positive nose
swab could arise from inhaling aerosol droplets containing M. tuberculosis from the index
case and does not necessarily mean that the individual has an active infection. Laboratory
experiments in the KIT have shown that mycobacteria are detectable in the nose of
contaminated individuals (laboratory workers that worked with heat killed M. bovis BCG)
for only a short time (3 - 5 days). In Amsterdam the household contacts were traced by the
Municipal Health Centre. The samples from these contacts were collected at least 2 weeks
after the index patients were diagnosed and had started treatment. The relatively long
interval between start of treatment and sample collection in household contacts may be
one of the reasons why all other nose swabs from these contacts were negative in PCR.
In Porto and Bangkok contacts and patients were tested at the same time; there was no
delay between the diagnosis of the index case and taking the induced sputum from the
household contact. '

In Porto 52% of the 27 household contacts had PCR-positive induced sputum samples,
two proved to be TB patients since both microscopy and culture were positive. One
PCR-positive contact was later diagnosed as a TB patient based on additional clinical
grounds. The other positive contacts were not further investigated. At the TB Division 15 of
111 contacts were positive in PCR. None of these individuals was treated for TB.

All participants agreed that much was gained from the project both individually and by the
local laboratory where the PCR is now done. Given current cost constraints in the health
system, it is unlikely that most laboratories will be able to do both nucleic acid amplification
and culture routinely all samples. Each diagnostic centre will have to evaluate for its own
patient population and economic situation both cost effectiveness and cost benefits of the
available diagnostic techniques.
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Contract number TS3*CT920062
MUCOSAL IMMUNITY AND LEPROSY
Period: November 1, 1992 — April 30, 1995

Co-ordinator: UNIVERSITY OF LONDON/INST. OF OPHTHALMOLOGY
London, United Kingdom (I.A. CREE)

Objectives

The primary aim was to develop and use a mucosal challenge test to compare mucosal
immunity to M. Jeprae with evidence of infection in an endemic area with a good
MDT-based control programme. The aims were further defined in the original 1991 grant
application as follows:

¢ To develop a mucosal challenge test for investigation of mucosal cell-mediated and
humoral immune responses to M. leprae.

¢ To determine which mycobacterial antigens are involved in the mucosal immune
response and whether they might be associated with protection against leprosy.

+ To investigate the suitability of modified antigen and DNA detection methods for the
early diagnosis of leprosy.

Activities

To accomplish our aims, we had first to establish a mucosal challenge test and confirm
that the mucosal immune response to M. leprae was specific and long-lasting. The results
of the challenge test development showed that an anamnestic mucosal immune response
occurs in individuals exposed to leprosy as long as 10 years post-exposure. No response
was observed in those living in a non-endemic country and with no history of travel to an
endemic country.

Having shown the feasibility and safety of the mucosal challenge test, we went on to
survey groups of leprosy patients, contacts and the general population for both their
salivary IgA response to M. leprae (MLIgA) and nasal PCR positivity.

Results

A total of 304 subjects were enrolled in the first study: PCR and mucosal challenge tests
were performed in 204 of these individuals. MLIgA was present before and/or after
challenge in 66% of treated paiients, 76% of leprosy workers and 72% of healthy contacts.
This is similar to previous studies in Bangladesh and Fiji which predate MDT control
programmes (Cree et al., 1988). However, only 33% of local control subjects with no
known exposure to leprosy were MLIgA+ in contrast with earlier studies showing 74%
positivity among local controls in an area without good leprosy control.

There was evidence of continuing transmission of M. leprae in both household contacts
(2% PCR+) and local controls (5% PCR+). PCR+ subjects were either MLIgA positive or
negative. In a subsequent follow-up study, nasal swabs were taken from 97 of those
studied in the first series: of three PCR+ individuals followed up after one year, all became
negative, while of the remaining 94 PCR- individuals retested, 2 became positive. A total
of 112 subjects were retested with the mucosal challenge test: 22 converted from positive
to negative and 12 from negative to positive.

72



Contract number TS3*CT920062

In addition, saliva samples were tested for the presence of ML-IgM and IgM and IgA
anti-LAM, and total IgA. Serum samples were tested for IgG, IgM and IgA anti-whole M
leprae, anti-LAM and anti-PGL1 (BSA glyconjugate). The results are still being analyzed,
but appear to support the PCR and MLIgA data.

Outcome

The implications of these results should provoke some debate. Sub-clinical transmission of
M. leprae explains the current lack of effect of MDT control programmes on incidence
despite the sustained drop in prevalence of active disease. Despite this, there is a general
reduction in general population immunity. This suggests that relaxation of MDT control
would lead to a recrudescence of disease as the non-immune population became infected.
However, partly as a result of this project, we can now detect clusters of infection.
Prophylactic antibiotic therapy of all individuals in these clusters would reduce transmis-
sion, perhaps to the point where eradication rather than elimination of leprosy became
feasible.

Final analyse are now being performed.
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IMMUNOLOGICAL AND MOLECULAR ANALYSIS OF LYMPHOCYTES AND ANTIGENS
INVOLVED IN LEPROSY (NEURITIC) LESIONS

Period: April 1, 1993 — March 31, 1996

Co-ordinator: RIJKSUNIVERSITEIT LEIDEN, DEPT. OF IMMUNOHEMATOLOGY
& BLOOD BANK, Leiden, The Netherlands (T. OTTENHOF)

Objectives

The objective of this project is to gain novel and practical insights into the pathogenesis of
leprosy lesions, particularly leprosy nerve lesions, in order to be able to:

+ design specific and effective measures to prevent and treat nerve damage in leprosy as
well as to

¢ identify antigens that may be useful for the early detection of neuritis or neuritis-
susceptible individuals.

Activities

Protective immunity against Mycobacteria is dependent on T lymphocytes. T cells recog-
nize mycobacterial antigens as peptides bound to major histocompatibility complex (MHC)
molecules on the surface of antigen presenting cells. T cells can exert many different
effector functions, sometimes resulting in immunopathology as seen in granulomatous
leprosy lesions with high local cell mediated immune reactions. Leprosy predominantly
affects skin and nerves. Irreversible damage to nerves is the most severe clinical
complication of the disease and occurs particularly during reversal reactions. This study of
immunopathology of leprosy may lead to measures to control and prevent nerve reactions.
The local immune response in leprosy skin and nerve lesions will be studied, including the
potential involvement of autoantigens.

This project will investigate lymphocytes and M. leprae antigens that may be involved in
acute leprosy lesions, using a variety of molecular and cellular techniques.

* To isolate and clone lesion infiltrating T cells from (diagnostic) skin and nerve biopsies
from acute leprosy lesions and to characterize these T cells with regard to specificity,
(antigen/MHC), phenotype (also TCR usage) and function (cytokine release, cytotoxic-
ity).

* To isolate DNA clones from a Agt11 M. /eprae expression library with sera from leprosy
patients with acute (nerve) reactions, and to analyze whether such antigens are
associated with neuritis by comparing them with recombinant antigens detected by sera

from other leprosy patients’ groups. These antigens will also be analyzed for T cell
stimulation.

* To study whether these same sera directly recognize neural autoantigens (Western blot
of peripheral nerves; a Schwann cell gene library will be constructed) and whether such
antigens are also seen by autoreactive cells.
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Expected outcome

= Isolation of T cells from leprosy (neuritis) lesions and defining them with respect to
antigen specificity, function and membrane phenotype.

= Several M. leprae or auto-antigens will be molecularly and immunologically character-
ized. From both 1) and 2) it may be possible to identify antigens and/or T cells that are
specifically associated with leprosy (neuritis) lesions.

Results

T cells have been isolated from several nerve biopsies from leprosy patients in reversal
reaction as well as from skin biopsies. All biopsies were taken strictly for routine diagnostic
purposes and only a portion of the material was used for research purposes.

A small piece (3-6 mm) of the radiocutaneous or sural nerve was dissected, peripheral
blood lymphocytes removed and freed of surrounding fibrous tissue. Tissue lymphocytes
were isolated over a Ficoll gradient. Preliminary analyses show the presence of Mycobac-
terium leprae reactive T cells in nerve biopsies under limiting dilution conditions. Differen-
tial expression of a number of adhesion molecules as well as T cell receptor determinants
has been observed among nerve infiltrating T lymphocytes as compared to peripheral
blood derived lymphocytes.

From some biopsies, Schwann cells could be cultured using a newly designed protocol.
These cells are currently under study with regard to (i) their capacity to act as
non-professional antigen presenting cells in leprosy reactions, and (ii) their recognition by
sera from reactional leprosy cases which have been followed longitudinally.
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DNA TYPING OF M. TUBERCULOSIS: EPIDEMIOLOGY AND EVALUATION OF
CHEMOTHERAPY

Period: April 1, 1993 — September 30, 1995

Co-ordinator: NAT. INST. OF PUBLIC HEALTH AND ENV. PROT., UNIT
MOLECULAR BIOLOGY
Bilthoven, The Netherlands (J. VAN EMBDEN)

Objectives
The objectives of this study were:

¢ To develop and implement a highly reproducible DNA fingerprint typing system for M.
tuberculosis and a system for computer-assisted analysis.

¢ The establishment of a database of DNA types of hundreds of strains from Africa,
Pakistan and the Netherlands for future epidemiological purposes.

¢ To determine whether unsuccessful chemotherapy of tuberculosis is due to inadequate
therapy or by reinfection by different M. tuberculosis strains.

¢ To transfer the DNA technology for molecular diagnosis of tuberculosis and DNA
fingerprinting to Antwerp and Karachi.

In Bilthoven a robust and reproducible method has been developed to differentiate isolates
of M. tuberculosis which allow interlaboratory comparison. For this purpose a robust
protocol for 1S6110 fingerprinting has been developed and this protocol has been used
successfully by the three partners in this project. DNA fingerprints (generated in Bilthoven
Antwerp and Karachi) from M. tuberculosis isolated in Africa, Asia and Europe showed that
transmission within and among countries can be traced using this method, without the
need to carry out the experiments in a single laboratory. This now opens the prospect for
a global epidemiology of tuberculosis. This may be of particular use as an early warming
system to trace the dissemination of multiple drug-resistant M. tuberculosis.

By 1S6110 fingerprinting many M. tuberculosis strains we have been able to define
genotypic groups (“clades”) of M. tuberculosis, which are also related when using other
independent other genetic markers. The prevalence of these genotypes differs strongly
from country to country and the genotyping may be useful in tracing the global dissemi-
nation of M. tuberculosis.
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Strain typing of M. tuberculosis isolated during chemotherapy disclosed that fingerprinting
is a powerful method to monitor the efficacy of drug treatment by being able to distinguish
between reinfection and breakdown from a previously acquired infection. In Bilthoven a
PCR-based method was developed to simultaneously detect and type M. tuberculosis
complex bacteria in clinical specimens, which also can be used to detect M. bovis BCG

from diseased vaccinees.

Much of the technology developed in Bilthoven has been transferred to Antwerp and
Karachi, by exchange of researchers and meetings. The DNA typing methods have been
described in standard protocols, which have either been published or are available as a

protocol from the RIVM.
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RAPID DETECTION OF MULTIDRUG-RESISTANT MYCOBACTERIA

Period: January 1, 1994 — December 31, 1995

Co-ordinator: INSTITUT PASTEUR PARIS, UNITE DE GENETIQUE
MOLECULAIRE BACTERIENNE, Paris, France (S. COLE)

Objectives

Long term & general goals:

¢ Elucidation of the molecular bases of drug-resistance in Mycobacterium fuberculosis.
¢ Development of rapid methods for detection of drug resistance.

Specific goals:

¢ Development of a standard protocol for performing polymerase chain reaction-single
stranded conformation polymorphism (PCR-SSCP) analysis of genes associated with
resistance to isoniazid, rifampicin and streptomycin. Prospective study of drug resist-
ance in which the results obtained by PCR-SSCP were compared with those obtained
by the proportion method.

¢ Elucidation of the molecular basis of pyrazinamide and ethambutol resistance.

¢ Implementation of molecular detection strategies in clinical and reference laboratories.

Results

The aim of this project was to study the genes of Mycobacterium tuberculosis encoding
the targets of front-line anti-tuberculous drugs, to elucidate the molecular basis of
drug-resistance, and to use the genotypic information obtained for the development of
rapid molecular tests capable of predicting phenotype. Considerable progress was made
towards understanding the resistance mechanisms to fluoroquinolones and ethambutol and
further insight into the well-established mechanism of resistance to isoniazid was obtained.

Resistance to isoniazid, rifampicin and streptomycin results from alterations to key
chromosomal genes and can be readily detected by means of DNA sequencing or
PCR-SSCP analysis of selected mutational hotspots. A standardised PCR-SSCP protocol
for the detection of isoniazid, rifampicin, and streptomycin resistance was developed and
optimised. A blind, prospective, longitudinal study was then conducted in which the results
obtained by PCR-SSCP of cultured samples of M. tuberculosis, from 100 specimens
obtained from recent tuberculosis cases, were compared with the drug susceptibility
patterns established by the generally accepted reference technique, the proportion
method.
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In the case of rifampicin, excellent sensitivity and specificity were observed, and the
results were concordant for 99% of the samples. Furthermore, identical results were
obtained by a second-generation molecular test for drug susceptibility employing solid-
phase reverse hybridization. For 87% of the strains, good agreement was seen between
the isoniazid resistance profiles predicted by PCR-SSCP and those determined microbio-
logically. The difference between the two data-sets can probably be explained by the
existence of an additional minor resistance mechanism that has not yet been uncovered.
Testing for resistance to streptomycin proved to be less reliable by PCR-SSCP since a
significant proportion of resistant isolates was not detected. These were probably resistant
to low levels of the drug (4 mg/ but 30 mg/ml) and, again the corresponding resistance
mechanism has not yet been discovered.

In summary, the molecular methods developed and evaluated during this project proved
robust, reliable and, above all, considerably quicker as they allow resistance patterns to be
determined in 2 days. This compares very favourably with the two-four weeks required for
conventional microbiological procedures.
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APPROACHES TO THE DIAGNOSIS OF ACTIVE TUBERCULOSIS BASED ON THE
DETECTION OF SPECIFIC MYCOBACTERIAL COMPONENTS IN THE URINE

Period: April 1, 1994 — March 31, 1996

Co-ordinator: UNIVERSITY OF BERGEN, CENTRE FOR INTERNATIONAL HEALTH
Bergen, Norway (B. BJORVATN)

Objectives

¢ To identify specific mycobacterial components in the urine of patients suffering from
tuberculosis.

+ To develop an efficient, rapid and cheap test for the detection of such components.

¢ To investigate the practical utility of this test for the diagnosis of tuberculosis under field
conditions.

Activities

* To produce the mycobacterial liposaccharide lipoarabinomannen (LAM), and to synthe-
size glycolipids carrying the terminal trisaccharide 3-0 methylated Rhap and couple
those glycolipids to carrier proteins.

* |n preparation for an appropriate test, to produce monoclonal and polyclonal antibodies
against the above components, and to study their respective specificity and prevalence
among representative mycobacterial isolates.

* To optimize methods for urinary concentration, and to establish a highly efficient
immunological technique for studies on the (likely) urinary excretion of such compo-
nents, both in relevant animal models and in different groups of patients with
mycobacterial disease, in particular tuberculosis.

* To evaluate the practical utility of the designed assay both in advanced laboratories and
in the field setting.

* To provide adequate training of young scientists, both in Europe and in Ethiopia.

Expected outcome

Our research will hopefully result in the development of a reliable, non-invasive, simple
and cheap assay for mycobacterial disease, in particular tuberculosis. This would imply a
novel and significant contribution to the diagnosis, and thereby control of such diseases.

Summary

Lipoarabinomannan (LAM) is a major cell wall component common to all mycobacterial
species and offers highly interesting possibilities for diagnostic approaches. For the last 2
years our network has explored the idea that LAM excretion into the tissues of infected
individuals may ultimately become detectable in the urine. If so, efficient detection of LAM
in the urine provides a novel approach to the specific diagnosis in patients with active
mycobacterial disease. The results so far are highly encouraging.

Our main findings may be summarised as follows:

= LAM is excreted in the urine of patients with mycobacterial disease.

= An indirect ELISA based on polyclonal anti-LAM antibodies has been developed that
detects nanogram levels of LAM in the urine.

= Promising preliminary versions of a “dip stick” test for LAM-detection has been
developed.

= The specificity of the above tests for the genus Mycobacteria appears to be high.

= A large number of anti-LAP monoclonal antibodies are under production, and await
screening for sensitivity and specificity, including species specificity, in the above test
systems.
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= Limited clinical studies indicate that LAM regularly (85-90%, or more) is excreted in the
urine of patients with active tuberculosis, and that this excretion is significantly reduced
following antimycobacterial treatment.

= So far, LAM has only rarely (5%) been found in the urine of randomly selected healthy
controls, or in patients hospitalised with other infectious diseases.

= Model systems for TB-infection in mice have been established permitting i.e. studies on
urinary excretion of LAM under experimentally standardised conditions.

= Further investigation is needed i.e. concerning optimal pre-assay treatment of the urine,
choice of inert plastic tubes for storage and transportation of test material, and selection
of an optimal solid phase for the dip-stick test.

= A patent application has been filed, and further commercial development of this test
system will be undertaken in collaboration with an appropriate European manufacturer.
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IMMUNE RECOGNITION OF A NOVEL 45KDA ANTIGEN, SPECIFIC TO MYCOBACTE-
RIUM LEPRAE, AND EVALUATION AS A POTENTIAL VACCINE CANDIDATE

Period: January 1, 1995 — December 31, 1996

Co-ordinator: LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE,
Dept. of Clinical Sciences, London, United Kingdom (H.M. DOCKRELL)

Objectives

¢ To compare T cell recognition of the 45kDa antigen in leprosy patients, contacts and
controls.

+ To identify immunodominant epitopes in the 45kDa antigen recognized by T cells.

¢ To investigate whether immune recognition of the 45kDa antigen identifies leprosy
patients at risk of developing reactional complications.

Activities

* To prepare a panel of reagents with which to investigate immune responses to the M.
leprae 45kDa antigen, including recombinant 45kDa protein and overlapping peptides
spanning its sequence.

* To assess lymphocyte transformation and cytokine secretion induced by the 45kDa
antigen T cells from leprosy patients, contacts and endemic controls in Mexico.

* To identify immunodominant epitopes in the 45kDa antigen, using synthetic peptides to
map the epitopes recognized by peripheral blood mononuclear cells from leprosy
patients and contacts, and by human T cell clones.

* To screen leprosy patients with/without a history of erythema nodosum leprosum (ENL)
reactions for antibodies to the 45kDa antigen, and monitor a cohort of lepromatous
leprosy patients for anti-45kDa antibodies and for development of ENL.

Expected outcome

= These studies will evaluate the specificity of the M. leprae 45kDa antigen as a tool for
monitoring M. leprae-specific immune responses.

= The project will allow transfer of cellular immunology methodology to the National
Medical Centre in Mexico City, with training of Mexican scientists.

= Field studies in Mexico will demonstrate whether immune recognition of the M. leprae
45kDa antigen can be used as a predictive marker of ENL reactions in leprosy.

Results

Recombinant M. leprae 45kDa antigen and a range of control antigens have been
prepared by the group in Leiden, as well as a panel of overlapping synthetic peptides for
epitope mapping.

A functional cellular immunology laboratory has been established at Centro Medico for
work on the cellular immunology of leprosy.

Lymphocyte proliferation assays and cytokine detection by ELISA, as well as ELISA
assays for antibodies, can now be performed, and the methodology for cytokine detection
using RT-PCR and for epitope mapping of antibody epitopes are being set up.

In London, studies using peripheral blood from healthy BCG-vaccinated donors have shown
that these donors can make T cell responses to the M. leprae 45kDa antigen, although these
responses were stronger than in donors who had not received BCG vaccination. We now
aim to clone antigen-specific T cells to allow mapping of the epitopes recognized.
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Normal donors showing T cell proliferation to the M. leprae 45kDa antigen also showed
parallel secretion of the Th1 cytokine, interferon-gamma. Studies using blood samples
from leprosy patients are now being tested in London, comparing mRNA detection using
RT-PCR and cytokine product by ELISA.

In Mexico, lymphocyte proliferation assays have been performed with peripheral blood
samples from patients with lepromatous leprosy, and their household contacts. Results
show that 58.6% of the lepromatous leprosy patients (n=29) responded to the M. leprae
45kDa antigen, with higher responses in donors also showing a positive response to a
sonicate of M. leprae. Additional tuberculoid leprosy patients and endemic controls are
being recruited to extend this analysis. The M. leprae 45kDa antigen also induced good
interferon-gamma from +65% of both tuberculoid and lepromatous leprosy patients, when
tested in a whole blood cytokine assay.

Overall the results obtained to date suggest that M. leprae 45kDa antigen induces strong
Th1 T cell responses. However it seems that at least some epitopes may be recognized by
T cells from donors not exposed to leprosy, suggesting the presence of some cross-
reactive epitopes.

Training activities to date include visits of two members of Professor Vega-Lopez’ group to
the London School of Hygiene & Tropical Medicine for visits of 1 and 4 months to learn
methodology for RT-PCR and T cell cloning, and a 1 month visit of a member of Dr.
Dockrell’s laboratory to Mexico to help set up the T cell work there.
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PEPTI DES FOR THE EARLY DETECTION AND VACCINATION AGAINST
TUBERCULOSIS AND LEPROSY

Period: January 1, 1995 — December 31, 1996

Co-ordinator: MRC CLINICAL SCIENCES CENTER, TUBERCULOSIS & REL.
INFECT. UNIT, London, United Kingdom (J. IVANY]1)

Objectives

Development of peptide based reagents for the early detection of disease:

¢ Immunodiagnosis of active tuberculosis (TB);
¢ Immunodiagnosis of tuberculosis leprosy and type | reactions;
+ Formulation of peptides for skin testing using liposomes.

Design of subunit vaccines against tuberculosis involving:

+ Identification and characterization of genetically permissive petpides recognized by
human CD4 & CES8 T cells;

¢+ Formulatio n of protective forms of antigen delivery, i.e. adjuvants, DNA plasmids;
¢ Characterisation of the cytokine profiles of protective T cells.

Activities

* Development of robust in vitro assays and training of staff from India for testing
anti-peptides T cell responses in bulk cultures, T cell lines and T cell clones. Assay of
HLA restrictions.

* Testing of a short-list of HLA permissive mycobacterial peptides for their capacity to
stimulate the proliferation of blood lymphocytes in sensitized healthy subjects and TB
patients from India.

* |dentification and characterization of integral membrane protein constituents of myco-
bacteria.

* Construction of mycobacterial peptides containing liposomes and analysis of their
immunogenicity.

* Evaluation of cytokine profiles of peptide reactive T cells from TB patients in the course
of chemotherapy.

Results so far

= Analysis of variants with single substitutions in one epitope core showed distinct
conformations for HLA-DR1 and BRB5*0101 (Jurcevic et al., International Immunology,
in press).

= Analysis of T cell responses to a mixture of mycobacterial peptides with complementary
HLA-DR binding profiles showed merely a weak additive effect (Jurcevic et al., Clin
Exp. Immunol, in press).
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= Synthetic peptides non-covalently bound to bacterial hsp 70 were shown to have
enhanced T cell immunogenicity (Roman & Moreno, Immunology 88:487, 1996).

= Peptides overlapping the sequence of the 35 kDa protein of M. leprae were character-
ized for binding to several HLA-DR molecules. Subsequently, inmunodominant peptides
were identified on the basis of T cell responses in leprosy patients and endemic and

non-endemic healthy subjects.

= Testing of peptides eluted from HLA-DR molecules of a B. lymphoblastoid cell line
incubated with or without a mycobacterial extract indicated distinct HPLC profiles.
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