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1. BACKGROUND

Since the first report describing the HIV-2 virus in 1986, infection has been
reported from Africa, the Americas, and Europe. The epidemiology of HIV=2 infection is
being studied in several countries, and there have been conflicting reports on the .
natural history of the infection as well as confusion in the interpretation of laboratory
screening and confirmatory test results.

The World Health Organization (WHO) held its first meeting on newly identified
HIV-related viruses in 1987°. To discuss the status of HIV-2 research, an informal
meeting of HIV-2 laboratory, clinical and epidemiology investigators was convened by the
WHO Global Programme on AIDS (GPA) in Arusha, Tanzania, in September 1988 during the
Third International Conference on AIDS and Associated Cancers in Africa. At this meeting
the objectives of current HIV-2 studies and the preliminary results were discussed. The
group expressed concern about the interpretation of the laboratory results, and
identified the need for coordination, standardization and facilitation of HIV~
epidemiological research in the following areas:

- the standardization of surveillance/reporting criteria

- the development and evaluation of better diagnostic methods

- the standardization of reagents

- the identification of HIV-2 research priorities and methodologies

- protocol development, training and funding for HIV-2 epidemiological reseafqh

- support to countries where HIV-2 is believed to be present but research is mot
being conducted.

The group felt that GPA could play a major role in supporting these activities. .
Accordingly, GPA convened a meeting on HIV-2 diagnostics and prierity areas for HIV-2
epidemiological research in Geneva from 14 to 16 February 1989, A total of -
27 participants from 20 countries participated in the meeting, including laboratory
experts, clinical specialists, and field epidemiologists. A list of participants is:
provided in Annex 1. ‘

The objectives of the meeting were:

(1) to develop priorities and plans for the standardization of HIV-2-related
reagents and diagnostics

{2) to develop priorities and plans for the promotion and coordination of priority
epidemiological research, including HIV-2 serosurveillance, the natural history
of the disease, and transmission studies ‘

(3) to develop priorities and plans for the promotion and coordination of priofﬁty
clinical research :

1Report of the meeting on newly identified HIV-related retroviruses (1987).
Unpublished WHO document WHO/SPA/RED/B7.1.
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(4) to achieve agreement on the need for the coordination of HIV-2 research to
ensure the development of effective prevention and control,

(5) to achieve consensus on an organizational mechanism to promote HIV-2 research
coordination,

Dr D. Heymann, Acting Chief of the Epidemiological Support and Research unit (GPA)
and Or J. Esparza, Acting Chief of the Biomedical Research unit (GPA) opened the
meeting. Dr §. Mboup (Senegal) and Dr F. Brun~Vezinet (France) co-chaired the meeting.
Dr G. Van der Groen (Belgium) and Dr M 0'Shaughnessy (Canada) acted as rapporteurs.

To provide a global overview of the range of HIV-2 infections, country presentations
were made on the geographical distribution and epidemiological pattern of HIV-2
infection. Laboratory and field evaluations of HIV-2 diagnostics were then presented.
The natural history of HIV-2 infection, the epidemiology of HIV-2, and the interaction of
HIV-2 and other retroviruses were described. Finally, a discussion took place on a
recent WHO survey of AIDS-related research projects in Africa, and three working groups
were established to consider specific issues and make recommendations regarding HIV-Z.
One group dealt with clinical studies and approaches (chairman Dr R. Soudre); a second
with epidemiological studies and approaches (chairman Dr P. Kanki); and a §h1rd with
diagnostic methods (chairman Dr Gershy-Damet). The discussions were summarized during
the meeting and recommendations made to WHO.

2.  GEOGRAPHICAL 5SPREAD AND EPIDEMIOLOGY OF HIV-2

2.1 Current state of knowledge

Presentations on the numbers of persons with serum containing antibody to HIV-2 or
HIV-1 or double reactive to HIV-1 and HIV-2 were made by researchers from the following
countries:

Africa

Burkina Faso

Central African Republic
Cote d"Ivoire

Gambia

Guinea

Guinea~Bissau

Mali

Mozambique

Senegal

EQI"OQQ

France

Germany, Federal Republic of
Italy

Partugal

Americas
Brazil

Canada
Cuba
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Participants who had been invited to present information from Angola and Cape Verde
were unable 1o attend the meeting. The tables in Annex 2 summarize the seroprevalence
among population groups in most of the countries represented and provide information
about the study site and the tests used for screening and confirmation,

HIV-2 infection has been confirmed in three WHO Regions - Africa, the Americas, and
Europe - though most cases in the Americas and Europe appear to have been imported. In
some countries where HIV-Z infection is present the prevalence of HIV-1 infection is very
low; in others, however, both HIV-1 and HIV-2 infection are reported in varying
proportions. The frequency of serological cross reactivity in different geographical
regions 15 unequal. HIV-1 and HIV-2 double reactive sera, as well as indeterminate sera,
constitute a problem for type-specific diagnosis and a challenge for clinical and
epidemiological studies.

2.2 Research priorities

2.2.1 HIV-2 seroprevalence and surveillance

The need for HIV-2 surveillance and research differs in various regions of the
world. In the terminology applied to HIV-1 infection epidemiological patterns,
West Africa and Southern Africa are Pattern II areas for HIV-2 infection, transmission
being mostly due to heterosexual contact, whereas most of the rest of the world falls
into Pattern III, HIV-2 having been recently introduced and all modes of transmission
having been documented. In Pattern III areas for HIV-2 infection, routine screening, of
selected groups such as blood donors is unlikely to be a useful tool for surveillance
because of the Tow prevalence of HIV-2 infection. If HIV-2 infection is introduced into
such countries, it cannot be assumed, unless further research proves otherwise, that ‘it
will affect the same risk groups as are affected by HIV-1 infection. In Pattern III
countries individual case investigation may be considered, with appropriate attention to
ethical considerations.

In Pattern II regions, data from different countries vary greatly. It should be
noted that little or no information is available on the prevalence of HIvV~1 and HIV-2
infection in some African countries. This deficiency needs to be rectified. There is
also a need for data on the presence of HIV-2 infection in Latin America.

2.2.2 HIV-2 transmission

HIV-2 transmission routes are believed to be identical of those for HIV-1, but this
subject is largely unstudied,

(a) Virological studies are required to demonstrate from what body sites and from
what body fluids HIV-2 can be recovered, and how the findings compare with the findings
for HIV-1.

(b) Sexual contact is presumed td be the dominant mode of HIV-2 transmission.
Among the relevant questions are:

(i) What is the relative efficiency of HIV-2 transmission from male to female
and from female to male?
(11)  What are the incidence and risk of HIV-2 infection in selected exposed
groups (e.g., female prostitutes and their clients)? '
(ii1)  Are sexually transmitted diseases (STD), especially genital ulcer
disease, a risk factor for the acquisition and/or transmission of HIV-2
infection? ‘
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(c)

Because of a number of concordant maternal and child infections, perinatal
transmission of HIV-2 infection is believed to occur.
questions are;

Among the relevant epidemiological

(i) What is the rate of perinatal transmission of HIV-2 infection?
(ii) What factors {e.g., maternal health status) affect the rate of perinatal
transmission of HIV-2 infection?
{iii) How can HIV-2 infection be diagnosed in the infant?
(iv) What are the kinetics of maternal HIV-2 antibody in the infant?
(v) What is the serolegical course of HIV-2 infection in the infant?

(vi) What is the role of newer diagnostic techniques (e.g., Polymerase Chain
Reaction, salivary IgA antibody) in diagnosing a perinatal HIV-2
infection?

(vii) What is the outcome of perinatally acquired HIV-2 infection?

(d)

Transmission of HIV-2 infection by blood transfusion or by mucosal or

percutaneous exposure to blood raises two separate issues:

(i) Surveillance for cases related to blood transfusion in Pattern III
countries; and
(i1)

Blood transfusion and exposure to blood as a route of transmission in
Pattern II countries.

2.3 MNatural history of HIV-2 infection
Among the relevant questions are:
(i) What is the pathogenicity of HIV-2 compared with that of HIV-1?
(ii) How does the tatency period of HIV-2 compare with that of HIV-17
(1ii) What are the clinical manifestations of HIV-2 disease in adults and
children? Are they the same as for HIV-1 associated disease? _
(iv) Is HIV-2 infection associated with other diseases, e.g., tuberculosis?
(v) What is the significance of double reactive (HIV-1, HIV-2) sera and what
is natural history of HIV-1 and HIV-2 double infections?
3. CLINICAL ASPECTS OF HIvV-2 INFECTION
3.1 Current state of knowledge

Studies of the natural history of HIV-2 infections suggest a longer latency period
for HIV-2 than for HIV-1 and, in some cases, a longer survival time for persons with
HIV-2 AIDS.

Initial analysis of small numbers of persons with HIV-2 infection suggests that the
clinical syndrome and opportunistic infections associated with HIV-2 disease are similar
to those associated with HIV-1 disease.

The clinical case definitions used by countries to describe HIV-2Z2 AIDS have varied
in specificity and usefulness.

Treatment of opportunistic infections in persons with confirmed HIV-2 infection has
been carried out with the same medications as for those with HIV-1 infection, but
specific therapeutic trials of their efficacy in persons with HIV-2 infection have not
been conducted. In addition, persons with HIV-2 AIDS have been treated with zidovudine
(AZT), but standardized trials have not been conducted.
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Clinical interactions of HIV-2 with other pathogens have been examined cross-
sectionally but require further study. Finally, the clinical significance of HIV-1 and
HIV-2 double reactive sera requires study. -

3.2 Research priorities

3.2.1 Clinical aspects of HIV-2 infection

Clinical manifestations of HIV-2 infection require more detailed study among HIV-2
infected cohorts, with specific emphasis on age group, mode of transmission, associated
opportunistic infection, and mortality. Once a broad base of jnformation about clinical
manifestations has been established, a clinical case definition of HIV-2 AIDS will become
feasible.

3.2.2 Clinical interactions of HIV-2 with other infections

Clinical interaction with other infectious and parasitic agents, including the
mycobacteria, Salmonelia, J. patlidum, H. ducreyi, HBV, HIV-1, HSV, HTLV-I, and
P. falciparum, requires further investigation in carefully designed prospective and case
control studies.

3.2.3 Evaluation of the immunological status of HIV-2 infected persons

Evaluation of the immunological status of HIV~2 infected persons, inciuding those
with clinical manifestations, should be undertaken in cohorts of HIV-2 infected persons
and among seronegative controls,

3.2.4 Interaction of HIV-2 with childhood diseases and routine immunization

The severity of childhood diseases such as measles, poliomyelitis, and tuberculosis
among children.with HIV-2 infection and the safety and efficacy of immunization in the
same population should be studied, with appropriate control populations.

3.2.5 Clinical manifestations in persons with HIV-1 and HIV-2 double
reactive sera

The research suggested above for persons with HIV-2 infection should be complemented
by studies of persons with HIV-1 and HIV-2 double reactive sera. The results of such
studies could then be compared with those of singly reactive HIV-1 and HIV-2-infected
cohorts. '

4.  HIV-2 LABORATORY DIAGNQSTICS

4.1 Current state of knowledge

Presentations were @ade on HIV testing, the GPA programme on comparative evaluation
of BRIV diagnostic assays®, and on practical experience in the use of tests in
laboratories in both developing and developed countries. At present individual screening

2Report of the WHO meeting on criteria for the evaluation and standardization of:
diagnostic tests for the detection of HIV antibody (1987). Unpublished WHO document
WHO/GPA/BMR/BR. 1,
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tests for HIV-1 and HIV-2 are being utilized but there is considerable cross-reactivity
among them. The group considered the current need to use HIV-2 immunoblot for
confirmation, and the possibility of future confirmatory tests based on either
recomhinant proteins or synthetic peptides. It also considered the differences in test
results that depend on the time factor in the infection, persons at the time of
seroconversion having different test results from those later in the infection. The cost
constraints of confirmatory tests, particularly as they affect developing countries, and
research into the application of tests involving the detection of antibodies to HIV-1 and
HIV-2 specific epitopes was reviewed.

4.2 Research priprities

4.2.1 Definition of HIV-2 seropositivity

The group endorsed the criteria for HIV-2 Western blot positivity set out in the
report on the WHO meeting on ¢riteria for the evaluation and standardization of
diagnostic kits for the detection of HIV antibody, held in Stockholm on 7-8 December 1988
(WHO/GPA/BMR/BB.1). These were:

Positive: sera with antibodies recognizing one of the following patterns of gene
products);
env + gag + pol
env + gaqg
env + pol
env alone (with minimum of 2 env antigens recognized)
Negative: absence of antibodies to all three classes of antigen

{env, gag, pol)

Indeterminate: presence of antibodies to one of the following patterns
(to be of gene products: gag + pol
retested) either gag or pol alone

These reactions may be seen in early infections with HIV-2 and may
represent cross reactions with HIV-1 or be nonspecific. Additional
testing by radioimmunoprecipitation assay (RIPA) will usually give
conclusive results. 1f RIPA is not available, repeat testing of

specimens after some time may give valuable additional information.

The group further noted that a serum that according to the above criteria is
pesilive for both HIV-1 and HIV-2 should be defined as a double reactive serum. A double
reaction may be due to cross reaction, dual infection, double exposure, or a variant.
Testing of double reactive sera hy assays based on synthetic peptide antigens specific
for HIV~1 or HIV-2 may help discriminate between HIV-1 and HIV-2 infection.

4,2.2 Serum bank

There is an urgent need for serum banks containing well characterized HIV-2-positive
sera as well as negative sera from different HIV-2 endemic areas. A bank should also
contain sera from individuals early in the process of seroconversion as well as from
asymptomatic infected persons and persons with varying degrees of immunodeficiency. A
GPA coordinated effort in this direction is under way.
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4.2.3 Test requirements

(a) The proper evaluation of kits purporting to detect antibodies to both HIV-1 and
HIV-2 is of paramount importance.

(b) A long-term goal must be to replace the viral lysate immunoblot with
confirmatory assays based on either recombinant proteins or synthetic peptides. The
consecutive use of different antibody screening assays (also based on the use of
recombinant proteins or synthetic peptides) in confirming antibody positivity must also
be explored as an alternative to the expensive existing confirmatory assays. Particular
attention must be paid to the sensitivity of such tests in early detection of
seroconversion.

{c} The significance of HIV-1 and HIV-2 double reactivity needs to he elucidated.

4.2.4 Reference centres for HIV-2 laboratory diagnosis

Reference centres for BIV-2 are needed in Africa, one in an area with a high
prevalence of HIV-2 and one in an area with a high preva]ence of both HIV-1 and HIV-2,
These centres should collaborate with other reference centres recognized for their
expertise in HIV-Z.

5.  RECOMMENDATIONS
5.1 Geographical spread and epidemiology of HIV-2

5.1.1 The questions regarding HIV-2 transmission in section 2.2.2 should he the subject
of specific studies.

5.1.2 There should he consistency in the methodology of epidemiological serosurveys that
would make geographical comparisons more meaningful. The value of population-based
randomized seroprevalence surveys as opposed to sentinel group surveys (e.g., in blood
donors and pregnant women), s a subject of debate. In some situations sentinel group
studies may indicate the need for population-based seroprevalence studies. Trends in the
prevalence of HIV-2 infection may be examined in cross-sectional seroprevalence studies
repeated at intervals.

5.1.3 To address some of the issues concerning perinatal transmission two study designs
should be considered: (i) a case control approach examining maternal HIV-2 infection as
a risk factor for infection in the child; and (ii) longitudinal cohort studies of
seropositive and seronegative mothers, with follow-up of their infants.

5.1.4 In studying the question of transfusion as a risk factor for HIV-2 infection in
sefected groups such as West African patients with sickle cell disease, the case control
approach should be considered. .

5.1.5 Studies of HIV-1 and HIV-2 infection should be carried out among patients and
health care workers to examine the possibility of nosocomial transmission.

5.1.6 Cross—sectional studies could be considered to compare the strength of the
association between certain symptoms and signs of disease and HIV-Z2 seroreact1v1ty, but
definitive prospective studies also need to be carried out.

5.1.7 HIV-1 and HIV-2 incubation periods could be studied in children infected
perinatally, aithough the results obtained may not be directly applicable to adults.
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5.1.8 Despite the potential difficulty of defining the duration of HIV-2 infection,
cohort studies in adults should be conducted to assess its significance.

5.2 Clinical aspects of HIV-2 infection

5.2.1 Case control, cross-sectional, and prospective studies should be conducted of
persons infected by HIV-2 and of those with HIV-1 and HIV-2 double reactive sera, to
define the clinical spectrum of infection and interactions with other infectious agents.

5.2.2 Collaborative or independent studies in child and adult populations should be
given priority. :

5.3 HIV-Z laboratory diagnostics
5.3.1 The creation of serum banks should be a high priority for GPA.
5.3.2 Initial evaluation of test kits should take place in WHO Collaborating Centres on

AIDS, and subsequent field evaluation should be undertaken in regions with varying rates
of HIV-1 and HIV-2 positivity.
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ANNEX 1

LIST QF PARTICIPANTS
Dr F. Barin, Assistant Professor, University F. Rabelais, Tours, France

Dr J. Barreto, Head, Research Department, National Institute of Health, AIDS Reference
Laboratory, Maputo, Mozambique

Dr G. Biberfeld, Professor, Department of Immunology, National Bacteriological
Laboratory, 5-1-521 Stockho]m, Sweden

{ir G. Blaudin de Thé&, D1recteur de Recherches au CNRS, Faculté de Médecine A. Carrel,
69372 Lyon Cédex 8, France

Dr F. Brun-Vezinet, University Professor, Virology Laboratory, Hépital Claude Bernard
F - 750018 Paris, France

Dr W. Canas Ferreira, Professor of Virology, Institute of Hygiene and Tropical Med1c1ne,
1300 Lisbon, Portugal

Dr T. Corrah, Senior Clinician, Medical Research Council Laboratories, Fajara, Gambfa
Dr K. DeCock, Director, Centers for Disease Control, IMV Project, Abidjan, Céte d'Ivoire

Dr 3. Eberle, Scientific Assistant, Max von Pettenkefer Institute, D-8000 Munich 2, °
Federal Republic of Germany .

Dr B. Galvao—Castro, WHO Collaborating Centre on AIDS, (Fundagao Oswaldo
Cruz), Rio de Janeiro, Brazil

Dr A, Georges, Director, Institut Pasteur, Bangui, Central African Republic
Dr G. Gershy-Damet, Laboratory Chief, Institut Pasteur, Abidjan, Cdte d'Ivoire

Dr P. Kanki, Assistant Professor of Pathobiology, Department of Cancer Biology, Harvard
School of Public Health, Boston, MA 02115, United States of America

Dr K. Kourouma, Head AIDS Programme, Ministry of Public Health, Conakry, Guinea
Dr J. Machado Lahera, Researcher, Genetic Group — HIV of CIGB, Havana, Cuba
Dr Y. Maiga, Bioloegist, INRSP, Bamako, Mali

Dr 5. M'Boup, Professar, Faculty of Medicine and Pharmacy, University of Cheikh Anta
Diop, Dakar, Senegal

Dr M. Menezes, Director, National Hospital Simac Mendes, Bissau, Guinea-Bissau

Or M. 0'Shaughnessy, Director, Bureau of Laboratories and Research, Federal Center for
AIDS, Virus Building, Tunney's Pasture, Ottawa K1A OL?, Canada

Dr 5.A. Ouattara, Researcher, Institut Pasteur, Abidjan, Cdte d'lvoire

Dr V. Pokrovsky, Chief of Special Research, Laboratory for AIDS Epidemiology and
Prevention, Central Institute of Epidemiology, 111123 Moscow, Union of Soviet Socialist
Republics

Dr R. Martin, Vice Director, AIDS Research Laboratory, Havana, Cuba
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Dr J. Schwalbach, Director, Natiomal Institute of Health, Maputo, Mozambique
Dr R. Soudre, Professor, AIDS Programme, Quagadougeu, Burkina Faso
Dr G. Van der Groen, Institute of Tropical Medicine, 2000 Antwerp, Belgium

Dr 0. Varnier, Chief, Laboratory of Human Retrovirology, Institute of Microbiology,
School of Medicine, 16132 Genoa, Italy

Dr J. Vohito, Director, National Clinic of Biology and Public Health, Bangui, Central
African Republic

WHO Secretariat

Dr D. Heymann, Acting Chief, Epidemiological Support and Research Unit, Global Programme
on AIDS, WHD, Geneva

Dr M. Karam (Secretary), Epidemiological Support and Research Unit, Global Programme on
AIDS, WHO, Geneva

Dr N. Koinuma, Epidemiological Support and Research Unit, Global Programme on AIDS, WHO,
Geneva

Dr J. Esparza, Acting Chief, Biomedical Research Unit, Global Programme on AIDS, WHO,
Geneva

Dr H, Tamashiro, Biomedical Research Unit, Giobal Programme on AIDS, WHO, Geneva
Dr P. Sizaret, Biologicals, Division of Drug Management and Pelicies, WHO, Geneva

Dr A. Tsirkin, WHO Regional Office for Africa, Brazzaville, Congo
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ANNEX 2

Tables on HIV-2 epidamiological _information

Burkina Faso, study site Quagadougou

Central African Republic, study site countrywide (mainly Bangui)
Cote d'Ivoire, study site Abidjan

Cote d'Ivoire, study site CHU Cocody, Abidjan

Cote d'Ivoire, study site Hopital protestant, Dabou

Cuha, study site countrywide

Gambia, study site Banjul, Fajara

Guinea, study site Conakry

Guinea Bissau, study site National Public Health Lahoratory and National Hospital
5imao Mendes, Bissau

Italy, study site Genova, Padova, Milan, Rome

Mali, study site countrywide

Mozambique, study site countrywide

Portugal, study site Lisbhon

Senegal, study site seven regions

Seroprevalence

Seroprevalence of HIV-2 in Brazil

Seroprevalence of HIV-2 in Brazil, 1988, Galvao—Castro et al., WHO Collaborating
Centre on AIDS, Fundacao QOswaldo Cruz, Rio de Janeiro :
Cape Verde — HIV-1 and HIV-2 seroprevalence in selected clusters

Praia — Santiago - HIV-2 seropositivity in tuberculosis patients
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Annex 2

Table 15 (a)

Seroprevalence of HIV+-Z in Brazil

1. VERONESI, R. et al. HIV-Z in Brazil.

HIV-2

ELISA Western blot

Sera 11/73 4

* 2 HIV-1

2. CORTES, E. et al.

Lancet, 2: 402 (1987)

Seroprevalence of HIV-1, HIV-2 and HTLV-1 in high-risk

Brazilians. IV International Conference on AIDS. 1 5067; 331

Brazilian subjects Riv-1 HIV-2 HTLV-1

AIDS patients 117/140(84%) 3/140 (2%) 5/88 (6%)
Homosexual men 317132 (24%) 47132 (3%) 4/131 (3%)
Female prostitutes 3/177 (2%) 1/177 (1%) 37175 (2%)
Excluded blood donors 24747 (51%) 1/46 (2%) 2/45 (4%)
Selected haemophiliacs 200/213 (94%) pending 137210 (6%)
Wives of haemophiliacs 5/13 (38%) pending 1713 {1%)
American HIV-1 positive 69/69 (100%) 0/69 (0%) 3/69 (4%)

3. Brazilian Ministry of Health* & CDC**, 1988

ELISA Western blot
AIDS patients HIV-1 HIV-2 HIV-1+HIV-2
496 105 5 27

*AIDS CONTROL PROGRAMME
** Centers for Disease Control
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Annex 2

Seroprevalence of HIV-2 in Brazil, 1988, Galbao-Castro et al.,
WHO collahorating centre on AIDS, Fundagao Oswaldo Cruz,

Rio de Janeiro

Subjects No of sera HIV-1 HIV-2
positivel negative 11F2 confirmed?

Rio de Janeiro
Beggars 240 15 225 1 0
Prostitutes 29 3 26 0 0
Blood donors 432 63 369 8 0
AIDS and AIDS-

related patients 271 139 132 11 0
Tuberculosis

patients 387 12 375 13 0
Salvador, Bahia
Tuberculosis

patients 233 3 230 0 0
AIDS and AIDS-

related patients 32 16 16 0 0
AIDS patients from

other cities 197 116 81 0 0
Total 1821 367 1454 33 0

} Confirmed as positive by ELISA, indirect immunofluorescence, and

WEStEEH blot.

3 Indirect immunofluorescence to HIV-2.
Confirmed by ELISA (HIV-2 recombinant antigen) and Western blot.
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Annex 2

Table 17
PRAIA (Santiago)
HIV-2 seropositivity in tuberculosis patients
From November 1987 to November 1988
N : B6 (48M, 38F)
Mean age : 33.7
HIV-1 : 0/86
HIV-2 : 8+/86 (9.3%)
Extrapulmonary manifestations
3/8 OF HIVZ{+) patients
9/78 OF HIVZ2(-) patients
In HIV2(+) patients tuberculosis was diagnosed within the last year

HIVZ seropositivity was significantly higher (P < 0.001) in tuberculosis
patients than in the genera) population {13/900) of Praia.




