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The HIV epidemic in Cambodia has involved every province and 
every population group. Based on the 18 provinces included in the 
1998 surveillance round, it was estimated that 180 000 Cambodians 
aged 15-49 years (3.7%) are infected with HIV. It was also estimated 
that by 2000 there would be 11 000 AIDS cases, increasing to 25 000 
by 2005. 

The participants of the consensus meeting held in Phnom Penh on 24 
March 1999 made three major recommendations. These are: (1) 
sentinel groups to be included in surveillance should not be changed 
in the next three years; (2) three pilot studies should be done: 
cluster samples of women and men of 15-49 years; evaluation of 
alternative testing modalities, including saliva and filter paper; and 
(3) there should be an evaluation of "detuned" Elisa 1 testing for 
identification of recent infections. 

1 Enzyme linked immuno sorbent assay 
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INTRODUCTION 

The first HIV infection in Cambodia was identified in 1991 in a man 
donating blood at the National Blood Transfusion Center in Phnom 
Penh. In 1992, the National AIDS Programme, with the support of 
the World Health Organization (WHO), conducted an unlinked 
anonymous serological survey in selected sentinel groups. Analysis 
showed that 9.2% of sex workers and 4.2% of patients with sexually 
transmitted infections (STI) tested positive for HIV. 

In 1994, the Cambodian Ministry of Health initiated an active HIV 
sentinel surveillance programme. The first surveillance round was 
conducted in five provinces among five sentinel groups: direct sex 
workers, the police, the military, antenatal clinic attendees, and 
tuberculosis patients. Although 3 500 samples were collected, only 
464 were successfully tested. Surveillance in 1995 included the 
same sentinel groups as in 1994, but added indirect sex workers and 
extended the programme to a total of nine provinces and towns. In 
1996, indirect sex workers were dropped as a sentinel group and the 
programme was extended to 18 provinces and towns. Not all 
groups, however, were included in every province. Support for 
these surveillance activities was obtained from WHO and Family 
Health International (FHI). In 1997, sentinel surveillance was 
extended to 19 of the 21 provinces and towns. Inpatients from 
three hospitals in Battambang, Kampong Cham, and Phnom Penh 
were also included. In 1998, indirect sex workers were again added 
and women of childbearing age replaced antenatal clinic attendees. 
Women of childbearing age in rural areas in Battambang, Takeo, 

and Kratie were also included for the first time. The 1997 and 1998 
surveillance round was supported by FHI. The results of this 
surveillance round documented the spread of HIV to the rural areas 
of Cambodia. 

The prevalence of HIV infection among direct sex workers in the 
areas in which they were tested every year rose from 37.9% in 1995 
to 49.2% in 1998. The comparable weighted prevalence in women 
attending antenatal clinics rose from 2.6% in 1995 to 3.4% in 1997 
and in police from 8.1% in 1995 to 10.2% in 1998. The prevalence of 
HIV also rose steadily in the other risk groups, but the clear trend 
for many of the groups has been difficult to establish because only 
direct sex workers and police were tested every year. There has 
also been problems in achieving the desired sample sizes in several 
of the sentinel groups, especially antenatal clinic attendees in 
clinics with a low coverage of pregnant women in their community. 

Consensus Report on STI, HIV and AIDS Epidemiology: Cambodia 



The National Center for HIV/AIDS, Dermatology and STD Control 
(NCHADS) has received support from a series of consultants. Each of 
these consultants has provided considerable expertise, but each has 
had a different approach. Furthermore, because these consultants 
have remained in the country for only very brief periods, their 
knowledge of the logistic problems and cultural characteristics of 
the Cambodian people has been limited. In 1999 NCHADS decided to 
bring together a group of consultants to collaborate with them in 
developing a consensus 3-5 year plan for sentinel surveillance with 
the aim of improving this situation. 

A meeting was held on 24 March 1999 in Phnom Penh to assess 
available data and to make recommendations for conducting HIV 
sentinel surveillance for the coming 3-5 years. This meeting was 
attended by the staff of the National AIDS Programme, provincial 
health personnel responsible for implementing sentinel surveillance, 
nongovernmental organizations, World Bank and WHO 
Representatives. This report summarizes the findings and 
recommendations of this meeting. 

ETHICS 

It is the responsibility of the National AIDS Programme to conduct 
the HIV sentinel surveillance programme in an ethically responsible 
manner. In the past, small incentives have been provided to survey 
participants and there has been some question about the manner in 
which some of them were recruited. However, the programme will 
now ensure that there is true informed consent, anonymity of 
participants, and that every prospective participant understands the 
reason and need for the survey and that they will not be given the 
results of their test. The prospective participants will be able to 
refuse to participate in the survey without jeopardizing their access 
to care. This procedure should be reviewed by the National Ethical 
Subcommittee. 
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NONGOVERNMENTAL ORGANIZA TIONS 

Nongovernmental organizations (NGOs) can play two important roles 
in sentinel surveillance. First, they can assist the surveillance team 
to gain access to and cooperation from specific sentinel groups. 
Second, they can use the results of the surveillance programme to 
improve the effectiveness of their efforts in HIV prevention. For the 
relationship between NGOs and the sentinel surveillance programme 
to function well it is essential that the two groups communicate 
with and respect each other. And when sentinel surveillance 
identifies significant HIV prevalence, it is essential to ensure that 
local interventions by NGOs and the National AIDS Programme are 
put in place. 

SEX RATIO 

The sex ratio of HIV infection rates provides crucial information 
about the dynamics of the epidemic. Determination of this ratio, 
however, is dependent on data which is not yet adequate. Several 
strategies for estimating the sex ratio have been developed and 
suggested (Table 1 attached). They generally indicate a sex ratio of 
about 2:1. Concurrence of the estimate using different methods 
provides some confidence in this result. 

It might have been expected that the sex ratio in HIV infections in 
Cambodia would be similar to other Asian countries such as 
Thailand. However, the sex ratio in an HIV epidemic results from 
the common modes of transmission (e.g. men who have sex with 
men, or IOU) and the stage of the epidemic. These factors may be 
different for Cambodia and other Asian countries. 

SENTINEL GROUPS 

There are a number of issues in the choice of sentinel groups for 
surveillance, which has resulted in changes in the surveillance 
methodology every year since it was implemented. 

The coverage of pregnant women by antenatal clinics varies from 
less than 10"10 to 90%. It is recommended that antenatal clinic 
attendees be included in surveys in every province. In addition, 
cluster samples of women aged 15·49 years should be tested in five 
areas, including some districts and provincial capitals. Since the 
additional cost would probably be low, comparable cluster samples 
of men should also be tested. Factors such as cost, feasibility and 
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time constraints need to be taken into consideration, before 
deciding whether to expand, contract or eliminate the cluster 
samples of men and women in the future. 

The classification of indirect sex workers is difficult because an 
unknown proportion of them may also work in brothels. Data from 
beer promotion girls and bar girls should be collected and analysed 
separately as bar girls are more likely to have also worked as direct 
sex workers. 

Tuberculosis patients are usually in a late stage of HIV infection. 
Nonetheless, they provide an estimate of the extent of clinical AIDS 
in the community and also provide an estimate of the sex ratio that 
is less subject to the bias associated with recruitment of 
participants. Since there are tuberculosis clinics in most provinces, 
collecting sera from the patients should not increase the cost of 
surveillance appreciably. Inclusion of tuberculosis patients will also 
provide valuable information for tuberculosis programme and 
reinforce its relationship with the AIDS control programme. 

Hospital inpatients can provide a measure of the extent of 
symptomatic HIV in the community. They also provide clear 
evidence of the clinical burden of HIV infection, which is useful for 
advocating for HIV prevention to the government and the public. If 
the reason for their being in hospital is recorded, it will provide 
essential information about the spectrum of HIV infection occurring 
in Cambodia. This information will provide the basis for 
constructing an AIDS case definition for the country so that health 
professionals can be informed how to diagnose AIDS. This is 
essential if an accurate reporting system is to be implemented. 
Symptomatic HIV patients are more likely to be admitted to medical 
wards. For this reason, internal medicine and surgery patients in 
the three hospitals should continue to be included in surveillance, 
but they should be analysed separately. The HIV prevalence in 
surgical patients provides an estimate of the background level of 
HIV infection in individuals who are in the hospital for reasons other 
than HIV symptoms. Subtracting the proportion of HIV-infected 
persons among the surgical patients from the proportion of medical 
patients who are HIV-positive gives an estimate of the proportion of 
patients in the hospital for HIV-related conditions. 

Collection of data and specimens from direct sex workers and the 
police should be continued. 

FREQUENCY OF SURVEILLANCE 

Surveillance is expensive and requires extensive resources to survey 
all sentinel Risk groups in which the prevalence 
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of HIV is already high no longer act as sentinels for the spread of HIV 
in the community since it is already known that they are a reservoir 
of infection. On the other hand, they provide information about the 
effectiveness of intervention programmes and reconfirm for 
decision-makers and resource allocators that the epidemic continues 
to be very serious. Surveillance of low-risk groups provides 
information about the spread of the epidemic beyond the groups in 
which prevalence is already high. Therefore, it is recommended 
that HIV prevalence should be determined every year in direct sex 
workers, bar girls, and beer promotion girls in provinces and towns 
in which their HIV prevalence is less than 50"10. In the prOvinces 
where their prevalence is greater or equal to 50%, these groups 
should be included in surveillance every two years. Police should be 
included annually in every province in which their HIV prevalence is 
10";6 or less and every alternate year in provinces in which their HIV 
prevalence is greater than 10"10. In five areas, including both 
provincial capitals and districts, a random cluster sample of women 
and men aged 15-49 years should be surveyed and the results and 
resources used for the surveillance evaluated to decide whether to 
expand, contract or delete their inclusion in subsequent years. 
Tuberculosis patients in every province, and hospital inpatients in 
the largest hospitals in Battambang, Kampong Cham and Phnom 
Penh should be surveyed annually. 

GEOGRAPHIC COVERAGE 

It is logistically difficult and expensive to conduct sentinel 
surveillance in every province. Furthermore, provinCial boundaries 
are artificial and are not recognized by the virus. Nonetheless, they 
are an organizational unit which facilitates collection of data and 
are an indicator of the spread of HIV in the country. Surveillance 
should be continued in those sentinel groups in all provinces in 
which the prevalence of HIV has not reached very high levels. 
Sentinel groups in which the prevalence of HIV is very high can be 
included every alternate year. 

CALCULA T/ON OF TRENDS 

Trends have been difficult to establish because there has been a 
lack of continuity of data collection each year in each of the 
sentinel groups. Furthermore, age distributions may vary in sentinel 
groups from year to year and between prOvinces and towns. It is 
strongly recommended that the sentinel groups to be included 
should not be changed for at least the next three years. In addition, 
age-adjusted data should be used for temporal and geographic 
comparisons. 
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TESTING MODALITY 

Collection of blood is unpopular among many participants. 
Furthermore, transport of blood requires maintaining a cold chain 
and potentially exposes health workers to infectious material. The 
sensitivity and specificity of saliva testing is now comparable to that 
of serum testing. The risk of HIV infection from saliva is negligible 
and saliva can be maintained at ambient temperatures in Cambodia 
for at least three months. Another alternative is the collection of 
finger stick blood on filter paper. This also remains stable and is not 
infectious. Testing of filter paper, however, requires training in the 
elution of filter paper blood. Pilot surveys should be conducted 
using saliva and filter paper strategies for specimen collection. 

ESTIMA TlNG INCIDENCE OF HIV INFECTION 

Incidence gives a much more accurate picture of the current status 
of the epidemic. Direct determination of incidence, however, 
requires formulation of cohorts which is expensive and logistically 
difficult. Two strategies for estimation of incidence are 
recommended. 

First, the prevalence of HIV among young people can provide an 
estimate of incidence because the number of years of exposure to 
HIV has been few. Second, the "detuned" Elisa test can be used to 
identify infections which have probably occurred within the last 
several months. In this period, the level of antibodies is lower than 
after the infection is well established. Therefore, dilution of 
specimens will cause the Elisa test to become negative in individuals 
who have been infected within the last several months, while tests 
of individuals with longer-term infection will remain positive in 
diluted specimens. 

It is recommended that the prevalence of HIV be calculated 
separately in the youngest age group among those in the survey and 
that a pilot test of the "detuned" Elisa test be conducted. 

HIV infection is now well established in Cambodia. The rates in both 
direct and indirect sex workers (bar girls and beer promotion girls) 
ranged from 6.7% to 64% across all provinces in 1998. HIV prevalence 
in women of child-bearing age ranges from 0.2% to 6.0%, but is 2% or 
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higher in 12 of the 19 provinces in 1998. The HIV prevalence in 
police ranged from 0.7% to 25.8% and was 2% or higher in 15 of the 
18 provinces in which they were tested. The prevalence of HIV 
among male blood donors was 4.1 % and among female blood donors 
2.5%. HIV prevalence in hospital inpatients was 12.2% and AIDS 
cases, although seriously underreported, showed an exponential 
increase. 

In summary, it is clear that HIV has now spread to the general 
population in every province and that the major mode of 
transmission is heterosexual activity. Symptomatic HIV patients and 
AIDS cases are now occurring, indicating that the epidemic is well 
established. It is essential to break the chain of HIV transmission 
from sex workers to their clients, and subsequently to wives and 
girlfriends of clients. It is also essential to protect the blood 
supply, to assure adequate sterilization of needles and syringes and 
other invasive instruments between users. The public need to be 
informed of the potential sources of HIV infection in Cambodia. 

ESTIMATES AND PROJECTIONS OF 

HIV INFECTIONS AND AIDS CASES 

Although a large amount of information has been collected on the 
prevalence of HIV infection in various sentinel populations in 
Cambodia, the estimation of current and projected case numbers 
remains a considerable challenge. In particular, the changing 
nature of the sentinel groups and the number of provinces surveyed 
makes it difficult to construct estimates that are consistent over 
time and geographical area. 

For the purpose of this report, estimates of the number of people 
living with HIV infection were calculated based on the reported 
prevalence by province of HIV infection in antenatal clinic attendees 
(1995-1997) and married women of reproductive age (1998). 
Because these two population groups had different age structures, 
provincial prevalence estimates in the age group 15-49 were age
adjusted to the Cambodian national population as reported in the 
1996 population estimates (using the direct method with the two 
age groups, 15-29 and 30-49). 

After age-adjustment, estimated female prevalence rates for each 
province were applied to the corresponding populations in the age 
group 15-49 to give an estimated number of women of reproductive 
age living with HIV infection in the province. The corresponding 
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estimates for men were obtained in the same way after multiplying 
the estimated prevalence for women by a factor of two, the 
estimated male:female sex ratio. This sex ratio was based on a 
number of data sources: the prevalence of HIV infection in blood 
donors (ratio 1.6:1), the prevalence in people tested at the 
International Organization for Migration (10M) (3:1), the proportion 
of tuberculosis cases found to have HIV infection (2.2:1), and the 
ratio of male-to-female AIDS cases reported at Calmette Hospital 
(2: 1). Thus, the figures were both weighted by the population of 
each province and age-adjusted. 

The estimated numbers of males and females of reproductive age 
living with HIV infection was then summed over provinces and 
divided by the total population in the age group to give the national 
prevalence estimate. Figure 1 shows the results of applying this 

procedure to 18 provinces from which prevalence estimates could 
be calculated in 1996-98, and a subset of six provinces for which 
estimates could be calculated in 1995-98. As can be seen, there was 
a sharp increase in the 18-province estimate between 1996 and 
1997, and a substantial drop in 1998. As the definition of the 
sentinel group changed in 1998, it is not possible to make a valid 
comparison between the 1998 estimate and those from 1996-97. It 
is also not possible to say which one is closer to the true prevalence 
of HIV infection among people of reproductive age, as it is not 
known which of the two sentinel groups (antenatal clinic attendees 
or married women of reproductive age) are more representative. 
The reduction in prevalence between the 1997 and 1998 rounds 
occurred in virtually all age groups. However, this is almost 
certainly due to the change in the sample used, and is unlikely to be 
due to a real decline in HIV prevalence. Under these circumstances, 
the 1998 estimate should stand as the current best estimate until 
the 1999 round can be analysed and compared. Thus, it is 
estimated that there are 180 000 people of reproductive age living 
with HIV infection in Cambodia. This figure is similar to the high 
estimate previously calculated in September, 1998. 

The number of AIDS cases and the future number of HIV infections 
can be estimated using EPIMODEL. The assumptions used are: that 
the epidemic began in 1989 (base year); that the number of infected 
individuals in the 18 provinces included in the 1998 round was 180 
000 (3.7% of the population aged 15-49 years, using a weighted 
average of provincial rates); and that the peak incidence of HIV will 
be in 2000 (Parameters: gamma 5, position 252). It is estimated 
that the number of new AIDS cases in adults and children (Table 1) 
was 7 107 in 1998, and will rise to 13 243 in 2000, and 29 743 in 
2005. 
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~I Table. Cambodia - HIV/AIDS Estimates and Projections - March 1999 
&; Assumptions: Base year 1989 - Reference year 1998 - 180,000 HIV-infected in 18 provinces - Population 15-49 in these 

~l 18 provinces = 4.8 Million - 30% of women and 70% of men infected since the beginning of the epidemic - Gamma 5 - position 252 -
Peak of epidemic - Year 2000 

""'j ... 
gl ADULTS· (men and women) 
Cr.l 

~I Year 1 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

~ 
-------- ----1-------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

~ * HIV § New 21012 28212 34808 40371 44662 47602 49228 
Q. 

Incid. rate 0.48% 0.63% 0.76% 0.86% 0.93% 0.97% 0.98% 

~ Cumulative 45308 73520 108328 148699 193361 240963 290191 No long-term projection of HIV 

Cr.l Current 44745 71878 104504 141127 179999 219344 257490 

~ 
Preval. ratel 1.03% 1. 61% 2.29% 3.01% 3.75% 4.46% 5.11% 

~ * AIDS 
S New 433 1080 2181 3749 5789 8257 11082 14099 17166 20146 22935 25464 
o· Cumulative 563 1642 3824 7572 13362 21619 32701 46800 63966 84111 107047 132511 

S Current 217 540 1091 1874 2895 4129 5541 7050 8583 10073 11468 12732 
«:: 

~I 
* DEATHS due to AIDS 

New 1 273 756 1630 2965 4769 7023 9669 12590 15633 18656 21540 24200 
Cumulative 1 346 1102 2733 5698 10467 17490 27160 39750 55383 74039 95579 119779 

0-
0 
Q. 
Q., 

WOMEN (adults) 

Year 1 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
----1-------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

* HIV 
New 6304 8464 10442 12111 13399 14281 14768 
Cumulative 13592 22056 32498 44610 58008 72289 87057 No long term projection of HIV 
Current 13424 21564 31360 42361 54041 65866 77332 

* AIDS 
New 130 324 646 1111 1718 2456 3303 4210 5133 6031 6872 7634 
Cumulative 169 492 1138 2249 3967 6423 9726 13935 19069 25099 31971 39606 
Current 65 162 323 555 859 1228 1651 2105 2567 3015 3436 3817 

* DEATHS due to AIDS 
New 1 82 227 485 878 1414 2087 2879 3756 4672 5582 6451 7253 

::::1 Cumulative 1 104 331 815 1694 3108 5195 8074 11831 16502 22084 28535 35788 



'-I\;> 

I 
CHILDREN 

Year 1 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 -------- ----1-------- -------- -------- -------- -------- -------- -------- -------- -----___________________ 

• HIV 
New 612 1006 1495 2062 2681 3322 3954 
Cumulative 1117 2122 3617 5680 8361 11683 15637 No long-term projection of HIV 
Current 708 1300 2141 3246 4609 6207 8000 

• AIDS 
New 235 413 654 958 1318 1724 2161 2614 3067 3504 3912 4279 
Cumulative 409 822 1476 2434 3752 5476 7637 10252 13319 16823 20735 25013 

& Current 12 21 33 48 66 86 108 131 153 175 196 214 

G1 * DEATHS due to AIDS 
'" New 1 229 404 642 943 1300 1704 2139 2592 3044 3482 3891 G1 4260 
~ Cumulative 1 397 801 1443 2386 3686 5390 7529 10121 13165 16648 20539 24799 
::0 * ORPHANS at 5 years ~ 
0 New 1 86 213 424 729 1132 1628 2202 2822 3455 4073 4652 5174 -; Cumulative 1 112 324 748 1477 2610 4237 6440 9261 12716 16789 21441 26615 ... 
0 
;:! 

* ORPHANS at 10 years 
,§ New 1 102 290 651 1242 2108 3055 4157 5349 6573 7775 8909 9944 

~ 
cumulative 1 127 418 1069 2311 4419 7474 11631 16980 23554 31328 40237 50181 

~ * ORPHANS at 15 years 
Q 

New 1 102 290 651 1242 2108 3268 4709 6380 8216 10148 11735 13214 2. Cumulative 1 127 418 1069 2311 4419 7687 12395 18775 26992 37140 48875 62089 

~ 
Cr.l 

~ 
s.: 
'" s 
[ 
0 
'Cl 
It:: 

(] 
Q 
S 
0-

2-s· 



~ 
~ 
<I> 

~ 
153 
:>::J 

>§ 
0 

41 
0 

5.00% 
;:; 
CJ) 

~I 4.50% 

~ 
~I 4.00% 

~ 
~I 
CJ) 

3.50% 

~ 
g:1 3.00% 

;:! 

!I 2.50% 

<:::: 

~I 2.00% 
!:> 
;:! 
8'1 
!:>.. 

1.50% 

S· 
I 

1.00% 

0.50% 

0.00% 

t; 

Fig. HIV prevalence trends among 
sexually active population in Cambodia 
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