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ESTIMATION OF HIV INFECTIONS, AIDS CASES/DEATHS AND OTHER STI

The unde-reporting of HIV/AIDS and STI is wdl-
recognized. Therefore, the estimated deta of HIV/AIDS and
STl isan important measure of the extent of these infections.
HIV/AIDSSTI edimaes save as beds for pdlicy
devdopment, resource mobilization or  dlocation,
programme planning and monitoring time trends and
focusng intervertions efforts to control the soread of
infections.

Thisartide describes the generd methods used for estimeting
the prevalence and/or incidence of HIV infections AIDS
cases, AIDS desgths, and common STH.

ESTIMATION OF HIV INFECTION AND AIDS
CASES/DEATHS

Prior to effective drug thergpy to dday or prevent the
progresson of HIV infection to the devdlopment of AIDS,
reporting of AIDS cases was conddered to be aufficiently
ridble for esimating HIV prevdence by usng a back-
calculation method. The back-caculation method used
annud progresson rates from HIV infection to AIDS and
reported annud AIDS cases (usudly after adjustments for
incomplete and ddayed reports) to cdculate how many
annud HIV infections would have been needed to generate
the estimated annua number of AIDS cases

In the late 1980s and early 1990s, aratio method using an
edimated ratio of prevdent HIV infections to prevdent
AIDS cases edimated HIV prevdence  Like the back-
cdculation method, the ratio method required rdigble
edimates of AIDS cases  In addition, the ratio of prevdent
HIV infection to prevaent AIDS cases changes rapidly over
time (from many thousands to one during the first few years
of an HIV epidemic. This dedine occurs whether HIV
incidence increases or decreases because in the dosence of
effective treatment virtudly al HIV-infected individuds
progress to AIDS. Thus, & the gart of any HIV epidemic,
there are virtudly no AIDS cases. The HIV to AIDS case
ratio isdmog dl HIV and no or few AIDS cases. Asthe
HIV epidemic continues, dmogt dl HIV infections will
progress to AIDS and the HIV to AIDS case ratio gradudly
decreasss.  In a hypothetica  Studtion, where dl HIV
transmission is stopped, the HIV to AIDS case ratio will
decrease to dmogt 1:1 because virtudly dl HIV infections
eventudly progressto AIDS. Thus, after a decade, the rdtio
may belessthan 10to one.

A dmple and usful method to edimae current HIV
prevadencein amature HIV epidemic (i.e. onethat hasbeen
in progress for about 10 years or longer) isthe multiplication
of the estimated annual AIDS cases by 20.  If the median
period for HIV infection to the development of AIDS is
assumed to be 10 years, then about 10 years after the Sart of
an HIV epidemic, about 5% of prevdent HIV infections will
develop into AIDS on an annud bass For example, if the
edimated annua number of AIDS casesis 5 000, then the
edimated HIV prevaence would be about 100 000 (5 000
multiplied by 20). Conversdy, if HIV prevdence is
edimated to be 100 000, then by teking 5% of the HIV
prevaence one can rgpidly cdculate the expected annud
number of AIDS cases to be about 5 000. Thisis a quick
check and baance method to see if the nationdl esimate of
HIV prevdence is compatible with the estimated annua
number of AIDS casesand if the estimated annud number of
AIDS cases is conddent with the estimated nationd HIV
prevaence.

In the disence of rdiable AIDS case etimates or data,
epidemiologists have esimated HIV prevaence by using the
results of seradogical surveys and extrapolating these data
to the total 1549 year-old population. This has been, and
continues to be, the primary method used in developing
countriesto edimate HIV prevadence.

As of 2001, no uniform process and/or methods have been
developed and digtributed by UNAIDS or WHO to netiona
AIDS programmes. As aresult, many epidemiologists have
developed ther own methods, assumptions and biases for
usng the available HIV serological data to derive a
sroprevalence  edimate. Although HIV  sentind
survellance (HSS) systems were not designed to provide
data for making HIV prevdence esimates, they have been
widdy usd for this purpose. HIV prevdence in the 15-49
year old populaion has been cdculaed according to the
following generd formulae:

1. Thenumber of HIV infectionsin each of themgjor high-
risk groupsis equd to the estimated HIV seroprevaence
rate (from HSS data) multiplied by the estimated number
of the HIV-rik group (edimated for a gpecific
population or aprovince); and

2. The number of HIV infections in the 1549 year-old
populaion isegqud to the esimated HIV seroprevaence
ratein antenatal women in the province (from HSS data)
multiplied by the estimated number of 15-49 year-oldsin
the province (from the census estimates).
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Some potentid errors with this method result from:  the
quaity of data collection; representaion of the sentind
aurvelllance sysem (sdection of sentind Stes and groups,
sampling); estimation of population sizes (risk groups, 15-49
year-0lds); and the lack of condderation of the mde to
femderatio or urban-rurd differentia of HIV infection.

For the edimation/projections of AIDS cases a dmple
scenario/moddling approach was deveoped during the late
1980s by the Survellance Forecaging, and Impact
Assessment (SFI) unit of the former Globa Programme on
AIDS (GPA) of WHO. This approach was desgned to
provide working edimates and short-term  projections
(i.eless than five years) of AIDS cases and deaihs. A
scenaio is an outline for any series of events that can be
meade up or condructed with or without modds to “fit” the
observed HIV/AIDS data and trends. The following is an
outline of the generd methods used in this approach:

1. Asemble and andyse avalable HIV seroprevadence
data to esimate the most recent pattern(s), prevaence
andtrendsof HIV infection for agpecific population.

2. Bad on thee daa and other epidemiologica
observations, different HIV patterns and prevaence
levds (i.e scenarios) can be condructed with some
cofidence to the yer 2005 for specific
countries/populations.

3. An AIDS modd can be used to derive annud and
cumuldive edimates and projection of AIDS
ca=s/desths and other HIV-rdated conditions, based on
the generd HIV scenario(s) congtructed.

EPIMODEL is a smple microcomputer programme
developped by WHO in the late 1980s to edimate pedt,
current, and short-term projections of AIDS cases and deaths
in areas where AIDS case reporting was largely incomplete
and unrdigble. EPIMODEL is 4ill used widdy for this
specific tak. Mog problems encountered by usars of
EPIMODEL are associated with its misuse.  The basic
module of EPIMODEL uses edimates of HIV prevdence
and didributes this prevaence by annud HIV-infected
cohorts back to the estimated gart of the HIV epidemic dong
asdected epidemic curve. EPIMODEL then gpplies annud
progression rates from HIV infection to the development of
AIDS to each of the annud cohorts to cdculae annud
numbersaf adult AIDS cases and degths.

In 2001, new oftware was developed to modd the course of
HIV/AIDS around the world and to further enhance the
qudlity of estimatesof HIV/AIDS prevaence and impact. As
aresult, the UNAIDSWHO egtimates of 2001 incorporate

new knowledge and assumptions about surviva times for
adultsand childrenliving with HIV/AIDS.

Recently, the Asian Epidemic Modd (AEM) was developed.
This modd has been adle to fit 10 years of epidemiologica
and behaviord datain Thalland. Thismodd uses behaviord
inputsto modd HIV prevdencetrendsover time. The AEM
was recently goplied to thetime series of epidemiologica and
behaviourd datain Cambodia

Themodd contains six mgor population sub-groups generd
population maes and femaes, mde dients of sex workers,
direct and indirect sex workers, and injecting drug users. The
size of each populaion and behaviourd time trends (condom
use, frequency of intercourse, etc.) will be determined from
andyss of exiging behavioural dudies in the country. The
tranamisson parameters (eg. HIV tranamission probabilities
STD cofactors, circumcision co-factors) will then be adjusted
to fit to time trends in epidemiologicd HIV dda in the
country. This modd will then produce esimates of new
infections that would be more consgent with observed
behaviourd trends. However this modd requires available
and rdiable biologicd and behaviourd data, and it’ s not essy
to obtain these datain most devel oping countries.

ESTIMATION OF COMMON SEXUALLY TRANSMITTED
INFECTIONS(STI)

STl areamgor globd cause of acuteillness, infertility, long
teem disbility and degth, with severe medicd and
psychalogicd consequences for millions of men, women and
infants. A number of STI have been identified as fadilitating
the sporeed of HIV. Although STI surveillance is done in
many countries, data on the prevaence and incidence of ST
and ther complication are limited and underesimate the
burden of theseinfections.

In 1990, basad on a modified Dephi technique, WHO
edimated that over 250 million new cases of STI occurred
globdly that year. This method was chosen due to the
limited information on incidence and prevdence of STI
avalable a that time. The Ddphi method was dso used for
projecting HIV. Essentidly, the Ddphi method obtains
educaed guesses from sdected experts in a rdtaaive
fashion, and then uses the average and range of the Delphi
responses as projections. Mgor advantages of the Delphi
method are speed and low cost. However, it is difficult to
sect truly knowledgesble experts to devdop rdigble
edimates or projections  Furthermore, etimetes and
projections made by the Delphi method may have extremey
wideranges.
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In 1995, using a revised methodology outlined below, the
number of new cases of STl was estimated to be
333 million:

1. Collection and compilation of database of published and
unpublished prevaence data

2. Regiond prevdence edimates for gonorrhea, chlamydia
and syphilis was cdculated usng the median prevaence
rate from dl countries in the region and mid year UN
popul ation estimatesfor adultsof 15-49 yearsof age.

3. Regiond prevdence edimates for trichomoniass in
women was cd culated as being two timesthe chlamydia
prevadence. For men it was caculated to be one tenth of
the prevalence in women.

4. Regiond incidence edimaies were cdculaed by
dividing prevaence by the duration of disease

5. Edimaes for durdtion of infection were made for
symptomatic, asymptomatic, trested and untreated
adjusted for s=x and region.

In 1999, usng the same methodology as that of 1995, WHO
edimated that 340 million new cases of syphilis, gonorrhea,
chlamydiaand trichomoniass occurred throughout the world
among men and women aged 1549 years. Daa for the
edimates were cdllected by searching published and
unpublished information on prevaence and incidence, in the
literature inthe WHO country filesfor STI.

At the population leve, the spread of an STI depends upon
the average number of new cases of infection generated by an
infected person. This can be described in terms of the basic
or casareproduction ratio (Ro) which, for an STI, depends
upon the efficiency of tranamisson (b), themeen

References:

rate of sexud partners change () and the average durdtion of
infectiousness (D) & expressed in the  form:
Ro=Db*c*D.

The higher the vaue of Ro, the greeter the patertid for the
spread of theinfection.

WHO egimates, dthough based on a comprehensive survey
of the available information, are affected by the quantity and
qudlity of prevalence and incidence data from the different
regions and knowledge of the duration of the infection.
Interpreting the data from prevaence sudies and comparing
results are further complicated by the naure of the
populations sudied. Few gudies are community-based and
the mgjority of data come from studies carried out in specific
populaions, such as STI or antenatd dinic attendees. Other
limitations are the small sample sizes, the different diagnogtic
gpproaches and the sudy designs used.

Daa from epidemiologicd surveys show thet within
countries and among countries in the same region, the
prevaence and incidence of STI may vary widdy between
urban and rurd population, and even within dmilar
population groups. These differences reflect a variety of
sodd, culturds, and economic factors, as illugtrated by the
HIV epidemic, and do differences in access to gopropriate
treetment. In generd, the prevdence of STI tends to be
higher in urban residents, unmarried individuds, and young
adults. ST tend to occur a a younger age in femaes than
maes, which may be explained by differencesin patterns of
sexud activity and in the rddive rates of trangmisson from
one sex tothe ather.

Despite the limitation, data and methodology used to derive
STl edimates by WHO provide ussful basdine data for
monitoring globa and regiond changesin ST1 prevalencein
incidence and the effects of public hedthinterventions.
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Country

Cambodia

Papua New Guinea
Malaysia

Viet Nam
Singapore

Australia

China

New Zealand

Fiji

Hong Kong, China
Lao PDR
Philippines

Japan

Rep of Korea
Mongolia

Brunei Darussalam

Other Pacific Islands

Tablel. HIV/AIDS Estimation in the Western Pacific Region, 2001

Population 15-

49y.0.

6 314 000

2491 000
11 868 000

43 343 000
2 324 000

9 933 000
726 031 000

1911 000]
443 000

4 134 000
2 542 000
39 600 000
59 109 000
27 558 000
1416 000
187 000]

1300 000
940 540 000

Number of HIV Positive

Men Women Sub-total
adults
(15-49y.0.) (15-49y.0.) (15-49y.0.)
86 000 74 000 160 000
11 900 4100 16 000
30 000 11 000] 41 000
95 000 35 000 130 000
2 540 860 3400
11 200] 800] 12 000
630 000 220 000 850 000
1 020] 180 1200
E <100 300
1940 660 2600
1 050 350 1400
6900 2500 9400
5400 6600 12 000
3041 960 4000
E E <100

886 290

357010 1243300

Children Total
(adults and

(0-15y.0)  “children)
12 000 170 000
500 17 000
770 42 000
2500 130 000
<100 3400
140] 12 000
2000 850 000
<100 1200
E 300
<100 2600
<100 1300
<10 9400
110 12 000
<100 4000
E <100

18 020 1255200

Prev %

(15-49y.0.)

2.7

0.7
0.4

0.3
0.2

0.1
0.1

0.1
0.1

0.1
<0.1
<0.1
<0.1
<0.1
<0.1

Children
orphaned by
AIDS

Estimated AIDS death
(adults and children)

55 000] 12 000
4,200 880
14 000 2500
22 000 6600
- 140
- <100
76 000 30 000
<100

-0 -

-0

<150
4100 720
2000 430
1000 220

-0f -

178 300

Source: UNAIDS/WHO working group, Report on the Global HIV/AIDS epidemic

Population: 2001 (UNPOP)

Table2. Estimated Prevalence and Annual Incidence of Curable STI by Region

Region

Prevalence

Annual Incidence

(million)

North America
Western Europe
North Africa

& Middle East
Eastern Europe

& Central Asia
Sub Saharan Africa
South and

South East Asia
East Asia & Pacific
Australia

& New Zealand
Latin America

& Caribbean

Total

per/1000

Population 15-49 Prevalence

(million) (million)

156 3 19
203 4 20
165 3.5 21
205 6 29
269 32 119
955 48 50
815 6 7
11 0.3 27
260 18.5 71
3040 116.5

(million)
14
17

10

22
69
151
18




