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INTRODUCTION

Although & pumber of scientific problems relared to human immunodeficiency vires (HIV)
vaceine development remain to be solved, the research community is hopeful that a safc and
effmetve vaccine against HTV may be developed within the nexi ten years. The major
chollenge will then be to identify rational strategies for the utilization of an HIV vaccine far
public health purposes.

This working paper makes an assessment of populatons which could initially be targered for
HIV vaccination; Such an asesssment will be revised as characeeristics of the yaccime, such
as its immunogenicity, heat stability and cost are known.

CRITERIA FOR IDENTIFICATION OF POTENTIAL TARGET POPULATIONS FOR
VACCINATION

Potential target populations for an HIV varcine may be identified by the follawing eriteria:
. The cpidemiology of HIV-associated nisk behaviours and practices;

- The current and projectsd fonre risk of HIV infection in different geographic
areas: and

. Tha accessibility of the health care system.
Epidemiclogy of HIV-associated risk behaviours and practices

HIV infecton is epidemivlogically associated with ¢ertain behaviours or practices. which are,
in general, not uniformly disibued troughout the population. They include unprotected
sexual intercourse, administration of blood unscreened for HIV. and sharing of bloed-
contaminated needles and syringes. HIV infection is also epideminlogically associaed with
pregnancy and the posmatal period.
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The greatest propordon of persons with HIV-assoclawed nsk beheviews or pracdces are
infected in adolescence and young adulthond. Consisment with his fact is e rypical age
dismituton of HIV seroprevalence, such as ssen in sub-Saharan Africa, whera the majority
of TV infections occurs in the 15-45 year ape group. (Figure 1).

Figure 1; Typical Age-Sex Distribution of HIV Infections,

sub=Saharan Africa, late 18603
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The continued epidernic transmission of any infection reguires a certain "critical density” of
mferted and susceprible persans, hence, HIV penerally spreads mare rapidly in othan than in
raral areas.

Table 1 shows the warldwide population estmates for the year 2000, by continent or rcpion,
in the 10-19 and 2045 age groups. thase groups at preatest risk of HIV infecton.

Table 1

Demographic characteristics of potential priority age proups for HIV immunization

Schood
Urban pepulation enroiment
Area % Urban (millions) (%)
10-19 20-49
Sub-Saharan Africa 37 Y| L 40
Intermediate HIY prevalence
South and South-East Asiz 34 151 pa'd | 47
Latin America and Caribbeen 78 43 179 72
North America (USA/Canada) £3 M 110 ug
Low HIV prevalsncs
Eurppe 77 27 280 %d
Oceania ES 4 11 76
East Asia a7 132 180 472
North Africa/Middle East = 24 43 52
GLOBAL TOTALS 6

! Schocl enrolment rates for 12-17 age group, adapted from UNESCO
* Figures zvailable from UNESCO do not provide separate figures for South/South-East
Asiz and East Asia; therefore published figure for all Asia were used for both
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Current and projected future risk of HIV infaction in different
geographic areas

As of carly 1992, the disuibution of estimawd cumulative HIV infections varies considerzbly
berween diffegent condnents or regions of the world, with the matenty (over 30%} in
developing countries. (Figure 23

TIANE 2

ESTIMATED GLOBAL DISTRIBUTION OF
ADULT HIV INFECTIONS, EARLY 1992
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Approximarely two-thirds of all HIV infectons worldwide are thought to have nccurred in
sub-Saharan Africa The majorify of the remaining HIV infections in developing countries
appear to be distribyted more or less equally hetwreen Somh and South-East Asia,
Ladn America and the Caribbean. (Figure 3]

Conservative projections from WHQ estimae that by the year 2000 a curmulative total of
20-30 million adolts and 10 million children|will have been infected with HIV, over %0% in
developing countries. For the foreseeable future, the highest infection risk areas will (emain
cuh-Saharan Africa, South and South-East Alsia, Latin America, and the Caribbean.

TIENE 3

PROJECTED ADULT HIV PREVALENGCE RATES
AND URBAN 15-49 POPULATION BY THE YEAR 2000
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Accessibility of 2 targeted population tn the health care SFSeML

Expericnce with the hepadtis B virus (HBV) vaccine delivery, as well as experiernce
arcumuolated by the WHO Expanded Propramme on lmmunization (EPI) on the delivery of
selectad vacrines 1 infants and children in the developing world, provides imporant lessons
which can be applied te HTV vaccine deltvery. Lessons learned are that the effccuveness of
Bny immunization strategy will always depend on the ahility o reliably and cvonsisenly
access the populations targeted for vaccination and the ability to reliably and consisiently
provide punt vaccine to such populaticns,

POTENTIAL TARGET POPULATIONS FOR HIV VACCINATION

The thres criteria discussed abowve allow the identification of potential @arget populatons fur
HIV vaccination. Four such potential populations are considered in detail below:

. Persons with higherisk practices;

- Adolescants attending schoal;

’ Wamen of childbsaring age, or women aganding zntenatal clinics; and

' Infams and children,
The advantages and disadvantages of each potential arget population are summarized in
Table 2. Because HIV immunization coverage rates woukl increase progressively over ume
from zero. an cffeci on HIV incidencs is not likely to be immediate, no matter which

population is rargered for HIV vaccination.
Table 2

Comparison of potential targel populations for HIV immunization

Target population
Facior *High-risk"  Adolesceats  Pregnant Infants
individuals  in schoel women chiidren
Pogulation acoess Poor Unknown Good Guod
Expected effect on Minimal Shightly Slighdy Greatly
HIV incidence Delayed Delayed Delayed
Requirement for Possible Possible Possible Highly

hooser doses Possible

Adapied from: Strategies for hepatifis B vacuinaton (MIDM/CDE/WHOQ).
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Vacrination of persons with bigh-risk practices

Vaccination of persons with high-risk practice should always be pursued. By definiden. these
persons are at high risk of being nfected, and therefore they stand to benefit greatly from.
HIV vaccinatian. A disadvantage of vaccinaton of these persons is, hawever, that 2 high
percentage may already be infected, causing high vaceine wastage. HIV vagcination should
alsu e provided for persons who perceive themselves to be at nsk, such as health care
WOTERTs.

Based on the HBY vaccine experience, however, such a strategy is unlikely Io significandy
alrer the overall incidence of HIV infection in the gencral population. In the L nited btates the
initial HBV vaccination straisgy emphasized the immmunization of persons practising high-nisk
behaviows, in partcular male homosexuals and injecting drug users. This smaregy failed o
have a significant impact on HBV incidence because of major difficultes in reliably and
consistently accessing guch high-risk populatdons. In acknowledgment of this fact, the
Umnited States has recently recommended a change to universal infant immunizaron as the
major thrust of its HBY [mmunization straregy. The problems of identifying rarget populabions
and developing vaccination smamgies for HIV will be similar.

Vacelnation of adolescents attending schoal

Vaccinaton of adelsscents attending schoal may have a relatvely rapid effect on reducing
HIV incidence. although it will depend on rates of school attendance by adolescents. Schoal
enrolment ratios have increased considerably, and today over 50% of children aged 12-19
worldwide attend scheol (Table 1), A major problemn i3 vhar no infrastruciure for providing
immuonizaron to adolescents in school exists in most countres.

Vaccination of women of childbearing age or women attending anteratal clinics

Vaccinaticn of women of childbearing age (15-49 years) may provide 2 means of accessing
at least @ significant part of the sexuaily active adult popalamion Such women are already
rargeted for tetznus 1woxoid immunizagon by EPL The realistic target for HIV vaccine
coverage in this population may be deduced from current EPY tetanus toxoid covernge levels
(30-60%) In pregnant Wome.

When compared with a sratagy of trgeting school adolescenis. a lesser overall effect on HIV
incidence may be capectsd, because these “non-adolescent” Women may have already been
infacted ﬁmmhymuﬁmmqmmmmuﬂwufm}rmummufmm
in BIV-infecied persons, of for use I pregnant women. would require confirmation
beforehand.

Vaccination of infants and children

The abvious and considerabie advantage of a sTalcgy 0 vaccinate infants and children Is the
opportunity it movides to potentinlly incorporate HIV VaCCination inw EPL In conjunction
with many international, rvllaieral, and bilateral aid :genqc:,‘EPl has over the past 15
vears developed 2 globel infrastruche for childhood immunization, and has pow attained
overall global coverage of childhood irpmanization of berween 83% and B3%, although
coverage by continent or reglon can be as low as 57%. The problems of HIV vaccine delivery
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would be greatly reduced were it were possible w simply ~piggy-back” HIV vaccine delivery
on EFL

The great disadvaniage of this satcgy is that universal irrrunization of infants and children
would require vaccines which induce long lastung immunity, and that any possible sffect on
HTV mcidence would require decades. The strategy would thus have to be combined. at least
for several years, with ancther vaccinaton strategy capabie of influencing HIV incidence
more rapidiy, such as Lagetng one or more of the other populations discussed. Furthermore,
BIV-imrhunized infamts and chikiren are the most iikely group to require booster doszs of
HIV vaccine in adglescence if long lasting immuniry cannet be induced with the irutal
vaccination serics. Finally, immunization of infants and children will require previous
dermonstraton of safety and immunogenicity of the vaceine i adults, then in infants and
children

HIV VACCINATION STRATEGIES
Points for consideration

In formulating an HIV vaccination smawgy the following observations should be wken into
consideration:

. The objective of an HIV prevenron swategy throngh HIV wvacciniuon is
HIV/AIDS prevention and contrel, not vaccination per se. Therefors, it is vital
that other HIV prevention interventions be maintained, sven as HTV waccine
delivery 1o populations is implemented;

a The goal mmst be to protect susceptible individuals by varcinadon before, or very
soon after, they become a¢ risk of HIV infection;

. For successful implemeatation of any vaccination smaicgy in develaping
counmies, accessibility of the targes population is essenial;

. The physical and bioiogical specifications of the vaccine produst for delivery in
the ficld are as important as its immunogenicity: and

. Price i a major considaration for vaccine wclization. The lower the price, the
larger the populaton which miy realisrically be vaccinated.

Global HIV vaceination straiegy: developing countries

A global HIV vaccination swaicgy should initially place primary emphasis on pa:p-nla_ﬁnns in
which vaccinatior will tesult in as repid a reduction as possible in HIV incidence. Since the
majority of FIV infections will continue to be in developing countries, 3 majr Hv
vaccination effort in sclectsd target populations in the developing world will be required.

HIV vaccine should be vsed from the outset in both industrialized and developing couniTics-
This could impose & Tesmiction to HIV vaccine access due to limittions in HIV vaccine
producton capacity. unless an adedquate capacity is planned ?n advanee. Such capaciry may
well depend, amang other faciors, on the suitability of a vaccine for mass producticn, as well
as on the estmated vaccine requirement.
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Vaccine requiremnent projectinns depend on estimates of full immunization courses that will
be needed, which in turn depend on the proposed vaccinaton suaicgy.

To provide preliminary estimates of full immunizaton courses required, the elements of an
HIV vacuipagon smategy, globaily-based but targeted primarily at developing counmies, are
suppested in Table 3.

Table 3

Elements of an initia) phase glohal HIV vaccination stralegy

. Targeted populations:

Lirban adniescents anending school;
Wormnen of childbsaring age {15-49 years) in urban arcas accessed by
EPL

* Targemd axeas, ordered by level of HIV infection risk:

Sub-Szharan Africa:

South and Sourh-East Asia;

Latn America and the Caribbean;

Rest of Asia, Morth America, Middle Easr, Oceania.

' initiare plans for future exiension of vaccination io rural areas.

v Initiate safety and immunogenicity studies in children and infants, for possible
future integration into EPL

. Phase out urban edelescents and women of childbearing age. 10-
15 years aftst universal HIV immonization of infants and children,
with boostars 1o gocessible adolescent groups if required.

In this swategy the, imitial priorty may be 1o immunize urban adolescents and young adults
(10-19 vear clds} anending school. who reside in high and internediate HIV prevalence
regtons of the werld.

Sinee an immupizaton infrestwuctore doss not exist far this population, immunizaton
coverage, 3nd hence vaccine supply requirements, would be expecied to build up slowiy.
Assuming a progressive rise In coverage from 0% to 25% over the first five years of the
programme, § million full HIV vaccinatdon coursea would be raqmed in syb=Saharan Africa
aver this period, Inclusion of whan aolescents atending schoel In South and Elquth-East
Asia Latin America and the Caribbean would necessitate the provision of an addinonal
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4% mmillion full vaccination courses during the same peviod, for & wotal of 56 million cowrses
among adoleseents atanding school in high prevalence arcas {Table 4}.

Of equal priority may

be HIV vaccination of childbearing age women in urban arcas whu

receiva teranus wxoid through EPT in the same high and intermadiate HIV prevalence areas.
Assuming a progressive incrcase in HIV vaceination coverage from an irtial 0% to 40

(present average coverage of [21aNUs 1ox0id) owel

the first ive years of the programme, it

least 169 million full inymumization courses would be required for sub-Saharan Afiea, South
and South-East Asia and Latin Americs and the Caribbean {Table 4).

Table 4

Expected full HIV vaccination courses which may be required in the

first § yoars of an HIV vaccination programme in developing countries,
by tarpet population (in millions)

Expected Full Inmunizativns

Total foll HIV
Urban school  Urban women  imumumzations
adolescents aged 15-40'  series required
Higher priorify areas
Sub-Szharan Africa 8 30 3R
South and South-East Asid 26 & 110
Ladn America and Caribbean 2 54 76
SUB.TOTALS 56 168 224
Lower priority aeas
East Asia and the Facific 3 64 87
North Africs and Middle East 5 10 15
SUB-TOTALS 28 74 102
TOTAL Developing Conmirics iq 242 36

1 Womsen of childbearing age

1 Estimates assume 25% HIY vaccine
school. For women 15-49. it was a8

5 years.
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Lower priotity may be the lgwer HIY prevadence regicos. Inclusion of such areas weuld
add an additional 102 miltion full immunizadons. for a grand total of 326 million full
impnunizatons in developing counmits in the first 5 years of the programme.

The HTV vaccination programme would also requirs extension te rural areas Tt is likely that
withaut such universal immunizaton swategics, the Jonger-term control of the HIV epdemic
may be not be possible.

Prior to, or concurrently with, the iniial phase of the suggesied HIV vaccination programme,
smdies of the safety and immunogenicity of the HIV vaccine in infanis and children should
“he pursoed. with the fonger=werm ebjective of-intreducing “universal” HTV immunizauon of
infants and children, probably through EPL

What appears certain is that when an HIV vaccine becomes available for public health use,

a large demand for the vaccine in developing counmries wogld be built up rapidly. GPA will
conrmue cvaluating potendnl swategies and their passible impact on HIV incidence,
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