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HIV, the AIDS virus, did not appear to be a serious health problem in Asia until
the late 1980s, when explosive epidemics were documented in several South and
Southeast Asian countries. Since then, complacency has given way to alarin over
the virus's potentially devastating impact. This report traces the origin of HIV
infection in Asia, estimates current levels of infection, and develops several sce-
narios for the future course of the epidemic in the region to the year 2010. Cur-
rent and projected HIV infection levels for Asia are compared with those docu-
mented in sub-Saharan Africa and in North America and Western Furope. Alter-
native scenarios are also developed for the impac: of AIDS on the adult popula-
tions of Hong Kong, where the infection rate is low, and of Thailand, where an
HIV epidemic is in full swing. Recommendations for action include developing
reliable estimates and projections of 111V prevalence and distribution in cach
country, giving greater priority to education programs designed to minimize the
epidemic’s spread, and screngthening support to public health progranis that might
reduce risky sexual and drug-using behaviors rather than shunning such efforts

because those behaviors offend social, cultural, and religious taboos.

trics of Latin America, including the
Caribbean (Mann et al. 1988). Although

pidemiological and laboratory
data indicacce that the human

immunodeficiency virus (HIV),
which causes acquired immunodefi-
ciency syndrome {AIDS), did not occur
in cpidemic proportions in any large
human population until the mid- to fate
1970s (Piot cral. 1988). During the carly
to mid-1980s, HIV spread extensively in
sub-Saharan Africa; in the industrialized
“Western” countries of North Amecrica,
Europe, and Oceania; and in many coun-

a few HIV infections and AIDS cases
were detected in Asia by the mid-1980s,
epidemic spread was not noted. These
observations led to speculation, accomn-
panicd by general complacency, that
AIDS would not be a major problem in
Asia. However, since the late 1980s,
when explosive epidemices of HIV were
documented in several South and South-
cast Asian countries, the complacency



about AIDS in most Asian countries has
given way to alarm about the poten-
tially devastating impact of AIDS, not
only on individuals’ lives but also on

the cconomics of the region.

ESTIMATING AND
PROJECTING HIV
INFECTION RATES

During the late 1980s the Global
Programme on AIDS of the World
Health Organization (WHO) developed
a scenario and modeling approach for
estimating and projecting the number
of HIV and AIDS cases in specific popu-
lations from available data and observed
trends {Chin, Lwonga, and Mann 1989).
A scenario is an outline or script that
can be developed for a series of events,

real or imagined.
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factor in the initial spread of HIV in Asia.
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United States are becoming more

common there.
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Rescarchers have used a variety of
methods to develop HIV scenarios. One,
called the Delphi method, employs
AIDS experts |“seers”) in a structured
setting to estiivate and project the
course of an ¢pidemic [Levine 1984;
Chin, Sato, and Mann 1990). Another
uses mathematical models to develop
HIV scenarios [Auvert et al. 1990;
Anderson et al. 1991; Way and Stanecki
1991). Yet a third “fits” the profile of a
future HIV epidemic to trends observed
in existing HIV epidemics. Afteran HIV
scenario is developed, the number of
resultant HIV-related discases and
deaths and of maternal AIDS orphans
can be estimated and projected by
means of a simple microcomputer pro-
gram, called EPIMODEL {Chin and
Lwanga 1991). These estimates and pro-
jections can be used for policy develop-
ment and public health planning,

The HIV database compiled by the
Center for International Rescarch of the
U.S. Burcau of the Census is a valuable
source of HIV scroprevalence studies
and surveys in developing countries
(United States, BOC, 1994}, Additional
sources are unpublished HIV daca, other
epidemiological obscrvations, and esti-
mates made by national and regional
experts. Together, they can be used first
to estimate and then to project HIV
prevalence levels and trends to the year
2000 or beyond for specific populations
or entire countrices.

The pumber of AIDS cases and deaths
at any given time (i.c., the prevalence
tevel) depends not only on the number
and pattern of HIV infections but also
on progression rates from infection to se-
vere discase and subscquent death.
EPIMODEL uses epidemiologically de-
rived estimates of an HIV epidemic
curve, along with such annual progres-
sion rates, to calzulate annual AIDS
cases. EPIN. ODEL also has modules for
estimating pediatric AIDS and adult TB
cases related to HIV infection.
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ASSUMPTIONS AND
METHOD

Most of the data L used to derive HIV and
AIDS estimates and projections for this
report come from the June 1994 update
of the U.S. Burcau of the Census'’s HIV-
AIDS database. In addition, I was able to
review many unpublished HIV preva-
lenee studies and reports from several
Asian and Pacific countries over the last
couple of vears as an invited consultant
to these countries My estimates and
projections are derived from scenario
construction and modeling based on the
following assumptions:

e The virus did nut begin to spread
extensively {that is, to infect more
than a few thousand persons per year)
in sub-Saharan Africa until the mid-
to late 1970s. Extensive spread did
not begin in North America and
Western Europe until the late 1970s
to carly 1980s or in Asia until the late
1980s. In sub-Saharan Africa, HIV
was transmitted primarily through
heterosexual contact, whereas in
North America and Western Europe
the infection initially spread primar-
ily among homosexual men and in-
jecting drug uscrs, and in Asia the
groups initially infected were drug
users and commercial sex workers
and their clients.

e By 1993, HIV-infected adults num-
bered about 6.5 million in sub-Sa-
haran Africa, more than 1 million in
North America and Western Europe,
close to 2 million in Asia, about
30,000 in Occania, and fewer than
10,000 in the Pacific Islands.

e The annual number of new HIV
cases, or incide.ce, peaked in North
America and Western Europe before
the mid-1980s. In sub-Saharan Africa
the rate of increase of new HIV in-
fections appears to have slowed over
the past few years, and the number
of new cases is projected to peak
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around the mid-1990s. In Asia the

peak is expected at the end of the

1990s or shortly thereafter.

* The median progression rate of 10
years from HIV infeccion to the de-
velopment of AIDS is assumed to be
similar for all males and females in
all populations. This rate is derived
primarily from cohort studies of
white males.

¢ In all regions the annual HIV inci-
dence from the start of an epidemic
to peak occurrence is distributed
along a theorcetical epidemic curve
that approximates a gamma distribu-
tion {sce Figure 1). A gamma curve
is a simple probability distribution
that approximates the growth of a
common-source epidemic.’

For cach of the major geographic or
epidemiological regions, 1 developed
conservative, or moderate, HIV sce-
narios by using conservative estimates
of HIV prevalence rates and the assump-
tions just described. I also constructed
a range of higher and lower HIV sce-
narios for Thailand. To construct the
high HIV scenario, | increased the esti-
matces of current HIV prevalence, in-
creased the slope of the gamma curve
used for projecting HIV incidence
(which resulted in more infections over
a shorter time period), decreased the
“age” of the HIV epidemic—that is,
placed the current year or HIV preva-
lence-estimate year at an carlier point
on the ascending portion of the epi-
demic curve (which also resulted in
more HIV infections in a shorter time

period), and used combinations or per-

"' A simple gamma function was selected—
el e {p-1)1—to describe the HIV incidence
at time ¢ Parameter p defines the steepness
of the HIV epidemic curve. A default value
of p = 5 is usced in EPIMODEL because this
gamma distribution for HIV infections pro-
vides the best empirical fit to observed HIV

epidemics.

Annual HIV infections
distributed along
a gamma 5 curve

Annual AIDS cases
developing on average
10 years after HIV infection
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Figure 1. The annual HIV incidence, or epidemic curve, used in EPIMODEL and the
resultane pattern of annual AIDS cases calculated by EPIMODEL

mutations of all of these manipulations.
Low or more optimistic HIV scenarios
were developed by reversing some of
these factors. Whether low or high, all
HIV scenarios should be plausible: all
of the above factors should “fit” within
a reasonable range of those valucs ex-
trapolated from available data.

Using the pediatric module of
EPIMODEL (Chin 1994}, I also calcu-
lated estimates and projections of HIV
infection acquired perinatally (at hirth)
and of children orphaned due to ma-
ternal AIDS deaths. This module em-
ploys age- and gender-specific HIV in-
fection rates, age- and region-specific
fertility rates, and a variable perinatal
transmission rate to calculate the num-
ber of infeeted and uninfected children
horn to HiV-infected women. In addi-
tion, EPIMODEL has a new tuberculo-
sis [TB) module that calculates the
numbers of clinical TB cases related to
HIV infection for specific HiV scenarios
{Chin 1995).

FINDINGS

The following estimates and projections
of HIV infections and AIDS cases are
conservative. That is, they represent the
lower range of current HIV estimates
that have been made by various govern-
ments and organizations. For example,
the range of the current HIV prevalence
estimate for India is from | to 2 mil-
lion, and I used the lower number here.

RECENT ESTIMATES OF HIV
AND AIDS CASES

Figure 2, which presents my estimates
of new HIV infections by two-year peri-
ods for sub-Saharan Africa, North
America and Western Europe, and Asia
and the Pacific from 1983 through 1994,
shows that in sub-Saharan Africa the
number of new infections rose to close
to I million per year by the carly 1990s
but the rate of increase slowed during
the carly 1990s. As of mid-1994, an
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Figure 2. Number of new HIV infections estimated among adults aged 20-49, by two-

year period: sub-Saharan Africa, North America and Western Europe, and Asia and the

Pacific, 1983-84 through 1993-94

estimated cumulative total of more
than 10 million adults had contracted
HIV in that region. In North Amcerica
and Western Europe, new HIV infec-
tions rcached a peak of more than
200,000 per year by the mid-1980s.
Since then, the annual number of new
infections is estimated to have dropped
to between 100,000 and 50,000. As of
mid-1994, the cumulative total number
of adults infected with HIV in these two
“Western” regions is estimated at more
than 1.5 million.

Extensive HIV transmission was
documented in only a few countries of
South and Southcast Asia starting dur-
ing the late 1980s. Since then, the num-
ber of HIV infections has continued to
risc markedly in several Southeast
Asian countries—primarily Thailand,
India, and Myanmar {formerly Burma)—
where more than 1 million new HIV
cascs are estimated to have oceurred
over the past two years, As of mid-1994,
an estimated cumulative total of more
than 2.5 million adults were infected
with HIV in Asia, 90 percent of them in
South and Southeast Asia.

Although the absolute number of
new HIV infections in Asia is already
approaching the high level found in Af-
rica, the rate of new HIV infections—
that is, the number of new cases per year
as a porcentage of the adult popula-
tion—is still much lower in Asia than
in sub-Saharan Africa (Figure 3). This
low rate has yiclded the high incidence
of cases shown in Figure 2 because the
adult population of Asia, including
China, is more than five times larger
than the adult population of sub-Sa-
haran Africa. Figure 3 shows that the
rate of new infections in Asia is rising,
not falling as in North America and
Western Europe, or beginning to level
off as in sub-Saharan Africa. If un-
checked, the rising incidence rate in
Asia will produce an unprecedented
number of new cases in that region even
if it does not reach the highest African
incidence rate.

I compared estimated numbers of
infected adults in the most sexually ac-
tive age group of 20-49 living in selected
countrices in mid-1994 and also .alcu-
lated this age group’s corresponding HIV
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prevalence rates. (A prevalence rate is
the total number of existing cases at a
particular time divided by the number
of people in the population at risk. It is
expressed as a percentage of the popu-
lation at risk.) The limited HIV surveil-
lance data available for most Asian
countrics allows only broad estimates
of prevalence. The estimates 1 chose
were generally on the low end of this
bread range. For comparison 1 included
estimated prevalence rates in the
United States and Zambia,

An cnormous range of prevalence
rates can be seen among the countries
studied—from a low of 0.002 percent of
the population at risk {cquivalent to 1
infection per 50,000 adults) in China,
to a high of 30 percent (3 infections per
10 adults) in Zambia (Table 1). The last
column of Table I shows a gradient of
HIV infection prevalence, with China
having the lowest prevalence estimate
and a gradient value of 1 and Zambia
the highest estimate, with a gradient
value of 15,000. Thus the HIV preva-
lence rate in Zambia is about 15 times
greater than in Thailand and 15,000
times greater than in China. HIV preva-
lence rates in Myanmar and Thailand
are higher than those estimated for the
United States, even though the HIV epi-
demic in the United States began about
a decade before HIV began to spread in

Myanmar and Thailand.

PROJECTIONS OF HIV CASES
TO THE YEAR 2010

Using conscrvative, or optimistic, HIV
scenarios constructed for sub-Saharan
Africa, North Amecrica and Western
Europe, and Asia, I projected the annual
number of new HIV cases among adults
to the year 2010 (Figure 4). The annual
number of adult HIV infcctions in the
sub-Saharan African scenario is pro-
jected to peak at slightly over 1 million
around the mid-1990s and to decline
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gradually thereafter. In North America
and Western Europe, after a sharp burst
of HIV infcections during the first half
of the 1980s, the scenario shows rela-
tively low annual numbers of HIV in-
fections during the remainder of the
1990s. This low level is projected to
continuc through the next decade. In
Asia, however, the conservative sce-
nariv indicates that the incidence of HIV
infection will risc steeply, overtaking
the sub-Saharan African level by the
mid-1990s, and then will decline fairly
rapidly during the first decade of the
twenty-first century,

On the basis of the conservative sce-
narios shown in Figure 4, the cumula-
tive number of HIV infections among
sub-Saharan African adults aged 20-49
1s projected to reach about 15 million in
the year 2000 {vielding a prevalence rate
of about 3 pereent), and about 20 mil-
lion in 2010 {prevalence rate of about 1.7
pereent). In North America and Western
Europe the conservative scenario will
result in about 2 million cumulative HIV
infections in the year 2000 {prevalence
rate of 0.23 percent) and about 2.7 mil-
lion infections in 2010 (prevalence rate
0.17 percent). Cumulative HIV infec-
tions in Asia arc conscrvatively projected
at more than 10 million (prevalence rate
of 0.46 percent) in the year 2000, and
morc than 18 million (prevalence rate 0.4
percent) in 2010.

EPIMODEL can be used to estimate
and pruject the annual number of AIDS
cases for cach of these HIV scenarios.
Because the average period of time be-
tween HIV infection and the onset of
AIDS is about 10 ycars, the annual num-
ber of adult AIDS cases mirrors the es-
timated and projected number of adult
HIV infections with an approximate 10-
year lag (Figure 5).

In the conservative scenarios, the an-
nual number of new AIDS cases in
North America and Western Europe
over the next two decades is expected

Table 1. Estimates of HIV prevalence and prev
selected countries, mid-1994

alence rates among adults aged 20-49;

Adults Estimated no.  Prevalence rate

20-49 of HIV cases (percentage Infection
Country {millions) {thousands) infected) gradient
China 450 10 0.002 1
South Korca 20 3 0.015 8
Indonesia 75 20 0.025 13
Philippines 25 17.5 0.070 35
Papua New Guinea .5 2 0.130 65
India 360 1,000 0.280 140
United States 117 700 0.600 300
Myanraar 15 250 1.700 850
Thailand 23 500 2.200 1,100
Zambia 3 900 30.000 15,000

to remain fairly constant, at close to
100,000. This is so because almost all
HIV-infected persons will cventually
develop AIDS, and annual HIV inci-
dence in these regions is projected to be
close to 100,000. In sub-Saharan Africa,
the peak occurrence of AIDS [{about
750,000 cases per year) will not he
reached untit the middle of the next
decade, around 2005. In Asia the annual
number of AIDS cases will increase
steadily over the next decade and not
hegin to level off until about 2010, at
around 850,000 per year.

FIVE HIV SCENARIOS
FOR THAILAND

In contrast to the meager data on HIV
and AIDS available in most Asian coun-
trics, the epidemic in Thailand has been
well documented {Weniger et al. 1991).
The quantity and high quality of sur-
veillance data on the distribution and
prevalence of HIV, as well as behavioral
surveillance data, have cnabled many
groups to develop estimates and projec-
tions of the AIDS epidemic in Thailand.
The past and current estimates for
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The conservative
scenarlio for Asia
projects the annual
number of AIDS
cases to rise steadily
over the next decade
and not bevin to level
off until about 2010,
at around 850,000
per year.
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Figure 4. Annual number of HIV infections estimated and projected among adults aged
20-49: sub-Saharan Africa, North America and Western Europe, and Asia and the Pacific,
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projected to the year 2010 using conservative fmoderate) HIV scenarios
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Thailand arc fairly well established or
bounded by the available data. All HIV
modcling and scenario construction for
Thailand must fit the age curve of the
Thai HIV ¢pidemic and the current HIV
prevalence estimates based on the abun-
dant data collected over the past scven
to cight years.

Almost no mecasurable HIV preva-
lence was detected in any high-risk
group in Thailand until February 1988,
when HIV prevalence among injecting
drug uscrs in Bangkok was estimated at
more than 15 pereent, up from less than
1 percent in December 1987, By July
1988, prevalence in this group had risen
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to about 40 percent! The 1990 estimates
of HIV prevalence for Thailard ranged
from 50,000 to more than 200,000, and
in 1991 official estimates ranged from
200,000 to 400,000.

I developed five HIV scenarios for
Thailand, ranging from very low to
very high, to determine the potential
range of AIDS deaths that may need to
be considered in health-care planning,
The lowest {optimistic) scenario used
a 1993 HIV prevalence estimate of
400,000 infections and also assumed
that all HIV transmission would stop
afcer 1995, The low scenario used the
same 1993 prevalence estimate but did
not assume a cessation of HIV trans-
mission after 1995, The moderate sce-
nario used an HIV prevalence estimate
0f 550,000 cases in 1993; the high (pes-
simistic) scenario, an estimate of
750,000 cases for the same year. Fi-
nally, a “Uganda” scenario used HIV
prevalence rates and an epidemic curve
extrapolated from the HIV epidemic in
Uganda. Figure 6 illustrates the esti-
mated and projected annual AIDS
deaths in Thailand for cach of these
scenarios. Table 2 presents the annual
number of new AIDS cases, the cu-
mulative numibers of AIDS cases and
HIV infections, and the HIV prevalence
rate estimated for 1990 and projected
for 2000 and 2010 for cach scenario.

All of the HIV scenarios result in
marked increases in AIDS deaths start-
ing in the carly 1990s. By 1995, pro-
jected annual numbers of AIDS deaths
range from a low of about 20,000 to a
high of about 40,000. Even if all HIV
transmission were stopped after 1995,
as in the most optimistic scenario, the
number of projected AIDS deaths would
not differ much from that of the low
scenario, in which HIV transmission
continuces. Between 2000 and 2010, the
low scenario results in nearly 50,000
AIDS deaths per year, the moderate sce-
nario in 80,000 to 90,000, and the high

Table 2. Estimated and projected annual and cumulative HIV infections and AIDS cases

among adults aged 20-49 (projections based on five 1V scenarios): Thailand

Scenarios

Year

and No new

estumate/ HIV infection

projection after 1995 Low Moderate High “Uganda”
1990

Annual new AIDS cases 500 500 700 1,000 400

Comulative AIDS cases 600 600 800 1,100 500

Cumulative HIV cases 100,000 100,000 150,000 200,000 90,000

HIV prevalence rate (%) 0.44 0.44 0.61 0.83 0.44
2000

Annual new AIDS cases 30,000 40,000 75,000 100,000 120,000

Cumulative AIDS cases 200,000 240,000 400,000 500,000 450,000

Cumulative HIV cases 500,000 750,000 1,400,000 1,800,000 2,900,000

HIV prevalence rate [%) 1.00 1.78 3.43 4.68 10.00
2010

Annual ncw AIDS cases 15,000 45,000 95,000 125,000 250,000

Cumulative AIDS cases 425,000 650,000 1,200,000 1,650,000 2,600,000

Cumulative 11V cases 500,000 1,200,000 2,300,000 3,100,000 5,800,000

HIV prevalence rate (%) 0.22 1.49 3.17 4.33 10.67

scenario in 100,000 to 150,000. In the
“Uganda” scenario, the annual number
of AIDS deaths begins to increase mark-
edly after 2000, resulting in about
250,000 AIDS deaths per year by 2010.

As for prevalence {Table 2), the mod-
crate scenario projects a cumulative to-

tal of about 400,000 AIDS cases by 2000
and close to 1.5 million HIV infections,
with a scroprevalence rate of about 3.5
percent of the adule population. By
2010, the cumulative number of AIDS
cases triples to about 1.2 million and
the cumulative number of HIV infec-
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Figure 6. Annual number of AIDS deaths estimated and projected among adults aged

20-49, based on five HIV scenarios: Thailand,

1990-2010
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aths, adult tubereulosis cases related 1o HIV

infeetions, maternal AIDS orphans under 10 years old, and HIV-infected infants esti-

mated and projected on the basis of the mo

tions grows to 2.3 million, but HIV
scroprevalence decreases slightly to
about 3.2 pereent, given the larger total
population. The low scenario results in
about 50 pereent fewer HIV and AIDS
cases than the moderate, or conserva-
tive, scenarto, and the high scenario
about 25 percent more. The “Uganda”
scenario yields from two to three times
mare cases than the moderate scenario,

Using the moderate HIV scenario for
Thailand, I estimated and projected the
annual numbers of AIDS deaths, HIV-
related TB cases, and maternal orphans
under age 10 at the time of their moth-
ers’ deaths from AIDS. During the carly
1990s these annual numbers are ex-
pected to nise steadily, and all HIV-re-
lated discases and deaths are proiected
to peak and then remain fairly constant
at various levels after 2000 (Figure 7).
In addition to the 80,000 to 90,000 an-
nual adult AIDS deaths expected after
2000, the moderate scenario projects
from 20,000 to 25,000 annual TB cascs
related to HIV infections, fron 20,000
to 25,000 maternal AIDS orphans un.

der 10 years of age annually, and more

derate HIV seenario: Thailand, 1990-2010

than 5,000 infants who will acquire HIV
infection from their infected mothers

cach year.

THE RELATIVE IMPACT OF
AIDS IN THAILAND AND
HONG KONG

Using the moderate HIV scenario,
which I believe to be conservative, |
estimated and projected the annual
number of AIDS deaths per 1,000 adults
aged 20-49 in Thailand and Hong Kong
from 1993 1o 2000. I selected Hong Kong
for comparison with Thailand in part
because its population has a low inci-
dence of HIV. By 2000, the AIDS-spe-
cific mortality rate in Thailand is pro-
jected to be 4-5 deaths per 1,000 adults,
while in Hong Kong it is projected to be
only about 0.2 deaths per 1,000 adults
(Figure 8). Unit>d Nations estimates of
the annual mortality rate in Thailand
from all can.cs amony persons aged 20-
49 have put the 1990 figure at slightly
less than 3 per 1,000 [Larry Helligman,
United Nations Population Division,
personal communication).
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Thus by the end of this decade the
projected AIDS-specific mortality rate is
expected to surpass the current mortal-
ity rate from all causes of death among
young and middle-aged Thai adults. The
United Nations Population Division has
estimated the 1990 total mortality rate
in Fong Kong to be less than 1 per 1,000
adults in this age group (Larry Helligman,
personal communication). Although HIV
prevalence is low in Hong Kong as of
1994, my projections indicate that by the
year 2000 AIDS mortality will account
for about 20 percent of all deaths among
adults in the 20-49 age group.

CHOOSING A SCENARIO
FOR POLICY PLANNING

How serious a problem will AIDS be-
come in Asia? This question can be an-
swered only with time. An old Arabic
saying summarizes the uncertainties
inherent in any forecasting: “He who
predicts the future lies, even if he thinks
he is telling the truth.”

Short-term {less thap five-year) projec-
tions of AIDS cases and deaths are the
most uscful for policy and program de-
velopment as well as for public health and
health-care planning. Such short-term
projections will be fairly robust if the epi-
demiological data used to derive esti-
mates of HIV prevalence and trends are
reasonably accurate. This is so because
80-90 percent of AIDS cases that will
oceur over a four- to five-year period will
develop in persons already infected.
Longer-range forecasts are much less cer-
tain, regardless of the methods used.

These conservative scenarios are in-
tended to alert policymakers and health
planners to the magnitude of the in-
crease in HIV-related discases and
deaths that can be expected during the
remainder of this decade, even in the
best of circumstances. Those respon-
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sible for health and social-welfare pro-
grams need to mobilize resources to re-
spond to the large case loads projected.
If health-care systems cannot cope even
with the conservative scenarios, there
is little point in considering worst-case,

or Doomsday, scenarios.
MISUSES OF HIV SCENARIOS

High- orlow-HIV scenarios are plausible
as long as the assumptions and the val-
ues used in making the assumptic as fit
within a reasonable range of estimates
extrapolated from avatlable data and
observations made m other HIV ¢pi-
demics. Interest groups working on he-
half of HIV and AIDS patients often de-
velop high-HIV scenanos not necessar-
dy because they helieve those scenarios
to be realistic but rather to gain support
for their cause. And too often, critics—
on both the political leftand right—who
complain that HIV ¢stimates or projee-
tions are too low or too high base their
criticism not on an objective assessment
of the available data but rather on
whether the numbers are sufficiently
high or low to affeet the attitudes of
policymakers and the public.
Nevertheless, the construction of
unrealistic M1V scenarios lacks scien-
tific credibility and in the long run may
be counterproductive. Although numer-
ous instances in which HIV estimates
and projections have been misused can
be cited, a few examples will suffice.

* I recently advised a high-ranking
health official of a Pacific Rim coun-
try that his high estimate of HIV
prevalence could not be supported by
available data. He replicd that “ac-
curacy is not nceded for AIDS advo-
cacy.”

* In 1988 New York City’s commis-
sioncr of health, Dr. Stephen Joseph,
enraged AIDS activists by halving the
Health Department’s estimate of

HIV-infected personsin the city from
400,000 to 200,000 on the basis of
findings by his staff and an expert
group (Joseph 1992). The activists
protested his conclusion with disrup-
tive and relentless demonstrations
because they were convineed that the
reduced estimate was a political ploy
to justify reduced support for AIDS
programs in the city.

* At an international conference on

AIDS in 1991, T presented my esti-
mate of HIV prevalence and trends
in North America and Western Eu-
rope {Chia 1992), indicating that HIV
incidence in these regions had
peakedin the mid-1980s and project-
ing that the cumulative number of
AIDS cases there would peak before
the mid-1990s. A high-ranking
health officer from a European coun-
try criticized my remarks on the
grounds that making them public
would be detrimental to AIDS pro-
grams. He feared my statements
would cause others to draw the in-
correct inference that the AIDS epi-

By the end of this
decade the projected
AIDS-specific mortal-
ity rate in Thailand is
expected Lo surpass
the carrent mortality
rate from all causes of
death among young
and middle-aged
adults.
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Figure 8. Annual numbers and rates of AIDS deaths estimated and projected among

adults aged 20-49, hased on moderate HIV scenarios: Thailand and Hong Kong, 1993~
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Source: Adult mortality rates from all causes :n 1990 from Larry Helligman, United Nations Population

Division.



To maintain their
credibility with
policymakers and the
public, epidemiolo-
gists must construct
HIV scenarios as
objectively as possible
and be willing to
make changes in
response to new data.
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demic was over. Although others
may interpret the decreasing num-
bers of annual HIV infections in this
light, the proper response, 1 believe,
is to explain what the observed
trends mean, not to deny the exist-
ence of those trends.

s 1Incarly 1992 the then director of the
Global Programme on AIDS refused
to revise WHO's official projection of
10 million cumulative cases of HIV-
infected infants worldwide by the
year 2000, although I advised him
that the projection was unrealisti-
cally high. He took the position that
WHO's credibility would suffer if the
figure were to be reduced to about
3-4 million. He continued to cite the
high projection; in his plenary ad-
dress to the AIDS in Asia Conference
in late 1992, he projected that by the
year 2000 there would be about 4
million HIV-infccted infants in
Asia—a cumulative number that
simply is not possible, cven if the
highest adult HIV scenarios were to
prove accurate.

¢ The most alarming HIV scenario was
presented at a U.S. Senate hearing
on AIDS in 1992 by a prominent
Harvard professor who stated that
more than 1 billion people worldwide
might be infected with HIV within
two decades. This Doomsday sce-
nario, the basis of which was unclear,
would require from 25 percent to 50
pereent of the world’s entire adult
population to be infected. An in-
crease of this magnitude would not
be difficult to detect should it occur;
but this scenario is simply not plau-
sible, given our current understand-
ing of HIV risk behaviors and trans-
mission, especially in developed
countrics.

To maintain their credibility with
policymakers and the public, epidemi-
ologists must construct HIV scenarios

as ohjectively as possible. They must
also be ready to explain how cach sce-
nario was constracted and be willing to
change any of the assumptions and
values for the input parameters of a
scenario when that is indicated by
new data,

EVALUATING HIV SCENARIOS

Numernus individuals and groups using
a varicty of methods have developed
HIV estimates and projections for sub-
Saharan Afvica, Nurth America and
Western Europe, and Asia. The fullowing
review compares my own assessgent of
the situation in cach region with some
of those estimates and projections.,

A Harvard group, AIDS in the World
(AIW], has published its Delphi projec-
tions for cumulative HIV infections to
the year 2000 for all major regions in
the world {Mann, Tarantola, and Netter
1992). AIW’s high Delphi projection for
cumulative HIV infections in North
Amecrica and Western Europe in 2000 is
close to 10.5 million. The group cesti-
mated that as of January 1994 the cu-
mulative number of HIV infections in
these regions was about 1.75 million
(Danicl Tarantola, personal communi-
cation). Thus, to reach a cumulative
total of 10.5 million by 2000, annual
HIV incidence in these two regions will
have to average close to 1.5 million.
This level appears to be highly unlikely
because the highest estimated annual
incidence in these regions during the
carly 1980s was about 200,000. My con-
servative HIV scenario projects that the
annual incidence of HIV infection over
the next decade will remain low, reach-
ing an endemic level of from 50,000 to
100,000 new infections annually. There
is no doubt in my mind that AIW’s high
Delphi projection for these regions will
have to be lowered markedly within the

next couple of years,
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The AIW’s high Delphi projection for
cumulative HIV infections in sub-Sa-
haran Africa is more than 33 million by
2000. To reach this cumulative total,
however, annual HIV incidence in the
region would need to average more than
3 million. The highest annual estimate
of HIV incidence in the region was about
I million during the carly 1990s, and it
seems unlikely that annual HIV inci-
dence over the next 5 to 10 years will
exceed that estimate because most
adults with the highest HIV-risk behav-
iors have already been infected. My con-
servative scenario projects HIV preva-
lence in this region to peak around the
mid-1990s, with a gradual decrease to a
lower endemic level by the beginning of
the next century (Chin and Sato 1994).

Other scientists have published HIV
modeling results that forecast an even
more severe epidemic in sub-Saharan
Africa {Anderson et al. 1991, Their
mathematical model projects HIV
prevalence continuing to increase over
the next two decades and the infection
of more than half of the entire adult
population in a hypothetical sub-Sa-
haran African country. Such high na-
tional HIV prevalence levels are possible
but improbable, given past and current
HIV data and trends in the region. They
would require an annual HIV incidence
averaging close to 10 million. Within
the next few years it is quite pos:ible
that my conservative scenario, which
would result in a cumulative total of
more than 15 million HIV-infected
adults in sub-Saharan Africa by 2000,
may need to be revised slightly upward;
but I am almost certain that the ex-
tremely high projections [of more than
120 million HIV-infected adults) will
need to be revised markedly downward.

AIW’s high Delphi projection for cu-
mulative HIV infections in Southeast
Asia in 2000 is morce than 45 million.
Their estimate for cumulative HIV in-

Praservative schutzen vor AIDS.
Ohrie ist unfar.

Commercial sex workers and their clients
were among the first to be infected with
the AIDS viras in Asia. Today. educa-
tronal efforts promote condom use by
persons at risk of contracting HIV through
sexual intercourse. This poster (from
Swrtzerland) urges those engaging in

casual sex to use condoms.

fections in Southeast Asia as of January
1994 is close to 3 million. To reach a
cumulative total of more than 45 mil-
lion hy 2000, HIV incidence in this re-
gion would have to average more than
7 million annually—which is possible
but hardly likely. My conscrvative sce-
nario forecasts that HIV infections in
Asia will peak around the turn of the
century and that the cumulative num-
ber of HIV infections in this region will
then be about 12 miilion.

Projections of cumulative HIV infec-
tions in Thailand to 2000 range from
fewer than 2 million {my own projec-
tion, made in 1992) to between 1.0 and
3.4 million, estimated by a Thai non-
governmental organization, and from 2
to 4 million, cstimated by the Thai
Working Group. The last-mentioned
entity consisted of epidemiologists, de-
mographers, and behavioral scicentists
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who developed data for an HIV model
called IWGAIDS {from the Interagency
Working Group on AIDS Models and
Mecthods, or IWG, in the U.S. Depart-
ment of State).

The HIV scenarios for Thailand that
['have described in this report also re-
sulted in a wide range of cumulative
HIV infections by 2000. 1 projected
about 0.75 million cumulative infec-
tions in the low scenario, compared
with 1.4 million in the moderate sce-
nario, 1.8 mullion in the high scenario,
and close to 3 million in the “Uganda”
scenario. The most recent HIV data and
trends for Thailand suggest that both
the “Uganda” scenario, which forecasts
that HIV prevalence will reach 10 per-
cent of the adult Thai population, and
the initial IWG projection, which was
as high or higher than the “Uganda”
scenario, are unlikely outcomes. Great
uncertainty still exists about long-term
HIV projections for Thailand, but
policymakers and health-care planners
need to review carefully the short-term
projections based on the low, moderate,
and high scenarios, all of which suggest
that tens of thousands of HIV-related
illnesses and deaths can be expected
annually by 2000, regardless of which
scenario will be more accurate beyond
that time.

SUMMARY AND
CONCLUSIONS

Although major uncertainties remain
about future HIV epidemics in Asia, one
thing is certain: HIV infection will con-
tinue to spread. It is also safe to predict
that the future distribution and preva-
lence of AIDS will vary widely among
Asian countrics. All the known HIV-risk
behaviors and factors—commerecial sex;
promiscuous homosexual, bisexual, and
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countries.
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heterosexual intercourse; drug abusg;
and sexually-transmitted discases—are
known to be present in all Asian cour-
tries. Except for Thailand, however,
scant data are available for accurately
describing how these factors are distrib-
uted or for quantifying their prevalence.

The future levels of HIV and AIDS
in any country will correlate closely
with the current and future prevalence
of other sexually transmitted diseases
(STDs), such as syphilis and gonorrhea.
Asian countrics with low STD preva-
lence rates, such as China, are not ex-
pected to have high HIV rates, but coun-
trics and populations with high STD
rates and low condom usce are at great
risk of having high rates of HIV and
AIDS in the future.

It is difficult to construct HIV sce-
narios for Asian populations in which an
HIV ¢pidemic has not yet started or is in
its very carly stages. Most epidemic pro-
jections have been made for countries
where HIV ¢pidemic spread was well
documented [that is, where HIV preva-
lence was found to be 1 percent or higher
among high-risk groups such as STD pa-
tients) and where epidemic transmission
had been noted for several years. Never-
theless, plausible HIV scenarios can be
constructed for most Asian countries on
the basis of specific epidemiological and
behavioral risk factors. At this carly stage
of HIV spread in Asia, only a few scenarios
are plausible:

e Inalow scenanio, HIV will continue
to increase slowly in most Asian
countries. Over the next 5 to 10
years, however, even the slow spread
of HIV infection in Asia may result
in scveral hundred thousand new
HIV infections per year.

¢ Inamoderate scenario, HIV ¢pidem-
ics will increasingly occur in more
explosive forms in many of the poor
and populous Asian countrics. For
the more developed countries and
city-states (Japan, South Korca, Tai-

wan, Singapore, and Hong Kong), HIV
epidemics may not be explosive, but
there will probably be a slow and
steady increase in HIV infections
among the highest heterosexual risk-
hehavior groups, such as STD pa-
tients and female commercial sex
workers. Throughout Asia, HIV in-
cidence in a moderate scenario could
exceed | million new infections per
year within the next few years.

e In a high scenario, HIV epidemics
will increase markedly in most Asian
countries within the next few years
and overall HIV incidence in Asia
could rise to 3-4 million per year. Yet
HIV prevalence rates will not reach
the very high levels that are currently
present in sub-Saharan Africa.
Although we do not know precisely

how many HIV infections and AIDS

cases have already occurred or are cur-
rently present in Asia, we can estimate
and project numbers with varying de-
grees of uncertainty. All the HIV sce-
narios are merely scenarios, and as more
data on HIV prevalence and trends are
collected these scenarios may need to
be revised. Nevertheless, even major re-
visions of HIV prevalence and trends in

Asia after 1994 will not greatly affect

annual AIDS projections until the late

1990s because most of the AIDS cases
that will develop over the next four to
five years will occur in persons who

were infected during or prior to 1994,
Our ability to estimate past and cur-

rent values is improving as public health

surveillance systems colleet more data.

Although the accuracy of such esti-

mates varies greatly depending on the

quantity and quality of the surveillance
data, epidemiologists can develop plau-

sible minimum, maximum, and mid-

range working cstimates for the usc of

public health officials and health-care
programs. The only certainty is that

AIDS will eventually become an en-

demic disease that will be a major, if
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not the leading, cause of death among
young and middle-aged adults in Asia
and throughout the world. Projections
of future patterns and prevalence of HIV
and AIDS are needed so that govern-
ments can plan programs to respond to
the increasing number of premature
deaths duc to AIDS in these age groups.

As of mid-1994, most Asian govern-
ments have progressed beyond the denial
phase of the epidemic and have started
public health programs for the preven-
tion and control of AIDS. Even so, the
current level of support given to most
AIDS programs in Asiais woefully inad-
cquate o the task of reducing the mod-
erate HIV scenarios developed in this
report. It governments continue to allo-
cate inadequate staffing and funds to
public health programs, they cannot ex-
nect the programs to be suecessful. Since
the carly 1990s Thailand and India have
given high priority to the prevention and
control of AIDS, but only after hundreds
of thousands of HIV infections occurred.

Asian governments have become in-
creasingly willing to bepin planning for
the potential impact of AIDS on all sec-
tors of their sociceties. To plan effec-
tively, they must develop their own na-
tional capabilities to assess the preva-
lence and distribution of HIV infection
and to project future prevalence levels.
Each country needs to have an expert
group composed of nationally recog-
nized leaders from public health and
other disciplines who are trained to de-
velop plausible working estimates and
HIV scenarios. Their estimates and
scenarios will make it possible for
policymakers, hcalth-care planners, and
social-welfare agencies to prepare for
the projected numbers of AIDS deaths
and orphanced children.

There will never bea quick or simple
solution to the global AIDS problem.
Some dramatic Jdecreases in HIV trans-
mission have occurred among homo-
sexual men in developed countries. It

is unrealistic, however, to believe that
promiscuous sexual behavior, prostitu-
tion, and the sharing of drug-injecting
cquipment can be casily controlled by
cducational programs that merely warn
the public about the risk of AIDS. Such
hehaviors are extremely difficult to
change.

Nevertheless, these risk behaviors
can be changed to eliminate or to re-
duce significantly the risk of HIV trans-
mission hy promoting the consistent
and appropriate use of condoms for all
sexual encounters outside mutually
monogamous reltionships among
uninfecred partners, and by assuring
that injecting drug users do not share
potentially contaminated injection
cquipment. Public health agencies have
two strategies for preventing HIV infec-

+

PROGRAM ON AIDS, THA] RED CROSS SOCIETY

The Program on AIDS of the Thai Red
Cross Society and the Prime Minister's
Office of Thailund are sponsoring d
campaign to raise awareness and dispel
musconceptions about AIDS. This
poster’'s message: "Some diseases can be
transmitted through sharing a glass of
water, but not AIDS. ALDS can be
spread only through contact with
another person's blood or through sexual
intercourse. Questions! Contact the

Anonymous Clinic.’

tion in these risk-taking groups: devel-
oping understandabie educational mes-
sages designed to modify or minimize
high-risk behaviors, and providing
condoms and sterile-injection equip-
ment to persons who may understand
the risk of HIV but continue to engage
in risky behavior.

Sustained change requires far greater
support and priority for prevention pro-
grams than has been forthcoming up to
now in most Asian countrics. Even with
amassive and cffective prevention pro-
gram, some HIV transmission will oc-
cur among hard-core risk takers. Nev-
crtheless, up to half of all future HIV
infections might be prevented with ad-
cquately supported prevention pro-
grams. In Asia alone this could mean
the prevention of several million AIDS
deaths among young and middle-aged
adults in their most productive years.

Policymakers throughout the world
appear willing to pour what will be bil-
lions of dollars into the development of
an AIDS vaccine but are not willing to
allocate the same amount of moncey for
education and behavior-modification
programs that, in the long run, will be
more cffective. Even if an effective AIDS
vaccine or treatment should become
available, it will not be a “magic bul-
let” that climinates AIDS as a global
problem. Efforts to build public health
infrastructures and to support HIV-pre-
vention programs will have to continue
because any vaccine or treatment for
AIDS cannot bhe expected to be more
than 70-80 pereent effective.

Governments and socictics in gen-
cral still have not fully accepted the
principle that an ounce of prevention is
worth a poundof cure. Yet policymakers
in Asia will be evaluated by how well
they use the experience of other regions
during the past decade to prevent fur-
ther spread of this deadly virus. Will
they give sufficient support to public
health programs that might reduce risky
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Even if an effective
AIDS vaccine or treat-
ment should become
avatlable, it cannot be
more than 70-80
percent effective.
Efforts to build public
health infrastructures
and to support HIV-
prevention prograims
will have to continue.
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behaviors, or will they continue to turn
their backs on such cfforts because ho-
moscexuality, bisexuality, sexual promis-
cuity, prostitution, and substance abuse
offend their social and religious values?
Will they overcome their social, cul-
tural, and religious taboos and support
AIDS programs designed to gain a bet-
ter understanding of these behaviors,
especially among Asian youths?
Without reliable baseline data on the
prevalence and patterns of risky behav-
ior, policymakers and AIDS program
managers will not know how effective
their interventions are, Until Asian so-
cicties give priority to promoting pub-
lic health and supporting community
programs to prevent HIV infection, they
will continue to pay the huge medical

and human costs that can be prevented.
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