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Background: Knowledge about the most recent HIV epidemic among young generation in Thailand is crucial
for improving the prevention programs. It is important to distinguish between recent and long-term HIV-1
infections among the sero-surveillance populations to estimate the HIV-1 incidence.

Objective: To obtain the HIV-1 incidence estimates in young Thai men from the HIV-1 sero-surveillance among
the Royal Thai Army (RTA) conscripts inducted between November 2005 and November 2006.

Material and Method: The confirmed HIV-1 positive serum samples obtained from the November 2005, May
2006, and November 2006 rounds of RTA conscripts induction were selected to be included in the study. The
recent HIV-1 infections were detected among the confirmed HIV-1 positive serum samples using an HIV-1 BED
incidence EIA Kit (Calypte HIV-1 BED Incidence EIA, Calypte Biomedical Corporation, Maryland, USA. The
incidence estimates were obtained in each round of the induction using a consensus formula was agreed upon
at the US Centers for Disease Controls and Preventions (CDC).

Results: Eighty seven thousand one hundred seventy eight RTA conscripts were tested for HIV-1 infection
between November 2005 and November 2006. The prevalence of HIV-1 infection was 0.51%, 0.60%, and
0.50% for the period of November 2005, May 2006, and November 2006, respectively. The HIV-1 incidence
estimates were 0.14%/year (95% ClI, 0.09-0.20), 0.20% year (95% CI, 0.13-0.28), and 0.17%/year (95% ClI,
0.10-0.29) in November 2005, May 2006, and November 2006, respectively.

Conclusion: We reported the HIV-1 incidence estimates obtained from the 1gG-capture BED-enzyme immu-
noassay (BED-CEIA) method in the RTA conscripts sero-surveillance population. The incidence estimates
were ranging from 0.14% - 0.20%/year between November 2005 and November 2006. The estimates could
serve as the recent baseline information for future HIV prevention interventions in Thailand
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The course of HIV-1 epidemic in Thailand
has been decreased dramatically since its peak in the
early 199052, Although the successful of the HIV-1
prevention and control program in Thailand has been
demonstrated, the occurrance of new infections is still
present in general populations. Knowledge about the
most recent HIV epidemic in the young generation in
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Thailand is crucial for improving the prevention
programs. In Thailand, several high-risk groups
for HIV-1 infection has been evaluated for HIV-1
prevalence under the National HIV-1 Sero-Surveillance
Program since 1989. One of the surveillance populations
is the military conscripts. The surveillance has been
carried out on approximately 60,000 21-year-old military
conscripts of the Royal Thai Army (RTA) annually. It
is believed to be the nationally representative sample
of young Thai men. HIV-1 prevalence data has been
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served as the a fundamental information for the
HIV-1 epidemic patterns.

National HIV/AIDS surveillance has been
limited to monitor HIV prevalence and does not allow
us to calculate or track HIV incidence. Therefore, it is
important to distinguish between recent and long-term
HIV-1 infections in the population. The more accurate
measures, HIV-1 incidence estimates, are needed to
explain the clearer recent picture of the epidemic
dynamics and to demonstrate impact of HIV prevention
programs over time. However, identification of recently
infected persons (generally within 6 months of infec-
tion) and accurate estimation of incidence are difficult
and have traditionally relied on the prospective testing
and longitudinal follow-up of people at risk.

A number of methods have been proposed
to estimate HIV incidence data from cross-sectional
surveys. The methods included HIV-1 p24 antigen
test and HIV-1 RNA testing, which has been used to
identify recent HIV-1 infection®®. However, those
methods require testing for all HIV-1 sero-negative
specimens to identify the recent infections. In 2002,
Parekh and colleagues described a new assay, the
BED-CEIA (HIV-1 subtypes B, E, and D, IgG-Capture
enzyme immunoassay), which was shown to have
similar sensitivity to multiple HIV-1 subtypes®. The
objectives of this study were to use the BED-CEIA
to detect recent HIV-1 infections among HIV-1-Sero-
positive Royal Thai Army RTA conscripts, and to
estimate incidence during 2005-2006.

Material and Method

Recruitment of Thai men (mostly 21-year-olds)
occurs in April every year. The total number of the
RTA conscripts recruited is around 60,000 men annually.
Placement takes place twice a year in May and
November. Since November 1989, the Royal Thai
Army Institute of Pathology (AIP) and the Armed
Forces Institute of Medical Sciences (AFRIMS) in
cooperation with 37 Royal Thai Army hospitals have
conducted HIV screening among RTA conscripts to
assess the prevalence of HIV infection in young Thai
men. HIV screening was performed among ~30,000
newly inducted RTA conscripts bi-annually in May
and November. HIV-1 positive test results were defined
as positive samples for anti HIV-1 antibody test
(enzyme-linked immunosorbent assay) and the positive
sample was confirmed by Western Blot using licensed
commercial reagents.

The confirmed HIV-1 positive serum samples
obtained from the November 2005, May 2006, and
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November 2006 rounds were randomly selected to
be included in the current study. The recent HIV-1
infections were detected among the confirmed HIV-1
positive serum samples using an HIV-1 BED Incidence
EIA Kit (Calypte HIV-1 BED Incidence EIA, Calypte
Biomedical Corporation, Maryland, USA). The Calypte
HIV-1 BED Incidence EIA is an lg-capture enzyme
immunoassay. In this assay, the wells of a microplate
were coated with goat anti-human IgG. When serum
or plasma is added to the wells, anti-HIV-1gG and
non-anti-HIV-1gG are captured on the goat-anti-human
1gG coated wells. The relative amounts of anti-HIV-1gG
and non-anti-HIV-1gG captured represent IgG antibody
populations found in the serum. Indirectly, the test
measures the proportion of HIV-1 specific 1gG in a
given specimen with respect to total 1gG. Early
seroconverters have a lower proportion of HIV-
specific 1gG in the serum than those with long-term
infection. Previous studies have indicated that HIV-
specific-IgG may continue to increase for more than
2 years after seroconversion when tested by this
assay. By this test, an optimal normalized optical
density (ODn = specimen-OD/Calibrator-OD) cutoff of
0.8 and a seroconversion period of 153 days offered
the best combination of sensitivity and specificity
for distinguishing between incident and long-term
infections.

Statistical analysis

Minor variations of the formula for calculat-
ing incidence have been used in earlier studies.
Recently, a consensus formula was agreed upon at the
US Centers for Disease Controls and Preventions
(CDC) for calculating incidence®™. Annual HIV-1
incidence is calculated using the following consensus
formula:
(365/W)N, % 100
N, +(365/W)N, /2

I = calculated incidence

w = window period

N, . = number recent HIV infection

N = number HIV seronegative
The total number of people tested, number

seronegative, number seropositive, and number

recently infected must be known for calculating

incidence in a given cross-sectional population. Note

that Calculated incidence does not differ significantly

when different formulae are used. However, a consistent
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approach is recommended for rational comparisons
among populations and trend analysis.

The 95% confidence interval (Cl) for the inci-
dence estimate is:

95%CI = | +/-19.6 —
SQRTOfN,

| = calculated incidence
SQRTof N, = square root of number of recent HIV
infections

This new formula for calculating the 95% ClI
best fits the observed CI in statistical modeling and
is dependent on the calculated incidence and the
number found to be recently infected.

Results

Eighty seven thousand one hundred seventy
eight RTA conscripts were tested for HIV-1 infection
between November 2005 and November 2006. The
prevalences of HIV-1 infection was 0.51%, 0.60%, and
0.50% for the period of November 2005, May 2006, and
November 2006, respectively.

Of the 29,614 conscripts screened for HIV-1
in November 2005, 151 (0.51%) conscripts were sero-
positive. Of the sero-positive specimens, 25 (16.6%)
were classified as recent infections by reactivity on
the BED-CEIA. Overall, estimated BED incidence
among conscripts screened was 0.14% per year (95%
confidence interval 0.09-0.20% per years).

Of the 29,858 conscripts screened for HIV-1
in May 2006, 161 (0.60%) conscripts were sero-
positive. Of the sero-positive specimens, 29 (18.0%)
were classified as recent infections by reactivity on
the BED-CEIA.Overall, estimated BED incidence
among conscripts screened was 0.20% per year (95%
confidence interval 0.13 - 0.28% per years).

Of the 27,706 conscripts screened for HIV-1
in November 2007, 125 (0.50%) conscripts were sero-
positive. Of the sero-positive specimens, 22(17.6%)
were classified as recent infections by reactivity on

the BED-CEIA. Overall, estimated BED incidence
among conscripts screened was 0.17% per year
(95% confidence interval 0.10 - 0.29% per years).

Discussion

We reported for the first time the HIV-1
incidences among young Thai men using BED-CEIA
methods. The HIV-1 incidences among these young
Thai men were 0.14, 0.20, and 0.17% per year during
November 2005, May 2006, and November 2006
rounds of conscript inductions, respectively. The
HIV-1 incidence in this population of young Thai men
has been studied a number of times, especially during
the 1990s. The peak incidence of the HIV epidemic
was demonstrated in 1991-1993. Nopkesorn et al®,
Celentano et al® and Carr et al“® reported the HIV
incidences among young Thai military conscripts
from the upper northern provinces of 2.0, 2.5 and 3.2
per 100 person-years, respectively® 7, After that peak
of the epidemic, the decline of HIV-1 incidence rate
had been observed. In 1993-1995, the incidence among
this group had declined to 0.55 per 100 person-years®,
Later on, the incidence rate of the former military
conscripts after discharge from the Royal Thai Army
RTA in 1995-1999 was 0.31 per 100 person-years®?,
The declining of the incidence among these groups
reflected the situation on the general Thai populations,
which was believed to be the success of national
comprehensive multisectoral programs, especially
100% condom campaign®.

There were many surveillance populations
that used BED-CEIA including men who have sex
with men (MSM) in Beijing“?, injecting drug users in
Bangkok®®, those who attended out-patient clinic
in Germany®, and several high risk surveillance
populations in Cambodia®®. The proportion of recent
HIV-1 infection among the HIV-1 positive (16.6, 18.0, and
17.6% in November 2005, May 2006, and November
2006, respectively) from our study is comparable
with the recent HIV-1 infection among injecting drug
users in Bangkok in 1996, which was 19%. While the
proportion of recent HIV-1 infection in MSM were

Table 1. The HIV-1 incidence estimates and 95% CI of the RTA conscripts during 2005-2006

Round of No. No. HIV-1 Prevalence No. BED-CEIA Estimated incidence
induction conscripts positives (%) [% per year, (95% CI)] recent infections
Nov-05 29,614 151 0.51 29 0.14 (0.09-0.20)
May-06 29,858 161 0.60 29 0.20 (0.13-0.28)
Nov-06 27,706 125 0.50 22 0.17 (0.10-0.29)
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relatively higher, which was 41.2% in Beijing in 2005-
2006 and 54% in MSM subpopulation who attended
the out-patients clinic in Germany in 2005-2007. When
compared with the Cambodia recent HIV-1 infection
surveillance data in 1999-2002, we found that the
young Thai men had lower incidence. The recent
HIV-1 infection incidences among polices aged
20-29 years old polices in Cambodia were 2.0, 0.91,
and 1.16 per 100 person-years, in 1999, 2000, and 2002,
respectively.

The BED-CEIA can be used to estimate HIV-1
incidence and appropriate adjustments can be made
in sentinel or population-based sero-surveys. Only
specimens with confirmed HIV-1 infection should be
tested with the BED-CEIA. Individuals with HIV-2
infection but without HIV-1 infection should be
excluded from all studies to avoid the potential for even
larger misclassification of results. Specimens should
be collected, processed, and stored optimally and cold
chain should be maintained if transported to another
laboratory for testing. Strict quality control and quality
assurance measures should be adapted to ensure valid
and accurate results. When possible, serosurveys
and studies should measure factors that may affect
the interpretation of BED-CEIA results. These factors
include long-term history of known HIV infection,
symptoms of immunosuppression, and use of anti-
retroviral therapy (ARV).

Acknowledgments

The authors gratefully thank the study
participants and all the staff collaborated in this study
from the Royal Thai Army Institute of Pathology
(AIP), the Thailand Ministry of Public Health-U.S.
CDC collaboration (TUC) for administrative, laboratory
and funding support.

References

1. Ruxrungtham K, Brown T, Phanuphak P. HIVV/AIDS
in Asia. Lancet 2004; 364: 69-82.

2. Nelson KE, Celentano DD, Eiumtrakol S, Hoover
DR, Beyrer C, Suprasert S, et al. Changes in sexual
behavior and a decline in HIV infection among
young men in Thailand. N Engl J Med 1996; 335:
297-303.

3. Weniger BG, Limpakarnjanarat K, Ungchusak K,
Thanprasertsuk S, Choopanya K, Vanichseni S,
etal. The epidemiology of HIV infection and AIDS
in Thailand. AIDS 1991; 5 (Suppl 2): S71-85.

4. Kinloch-De Loes S, Hirschel BJ, Hoen B, Cooper
DA, Tindall B, Carr A, et al. A controlled trial of

J Med Assoc Thai Vol. 92 Suppl. 1 2009

10.

11.

12,

13.

14.

zidovudine in primary human immunodeficiency
virus infection. N Engl J Med 1995; 333: 408-13.
Schacker TW, Hughes JP, Shea T, Coombs RW,
Corey L. Biological and virologic characteristics
of primary HIV infection. Ann Intern Med 1998;
128:613-20.

Parekh BS, Kennedy MS, Dobbs T, Pau CP,
Byers R, Green T, et al. Quantitative detection of
increasing HIV type 1 antibodies after sero-
conversion: a simple assay for detecting recent
HIV infection and estimating incidence. AIDS
Res Hum Retroviruses 2002; 18: 295-307.

Interim recommendations for the use of the
BED capture enzyme immunoassay for incidence
estimation and surveillance [homepage on the
Internet]. 2006 [cited 2008 Dec 19]. Available from:
http://www.cdc.gov/

Nopkesorn T, Mastro TD, Sangkharomya S,
Sweat M, Singharaj P, Limpakarnjanarat K,
et al. HIV-1 infection in young men in northern
Thailand. AIDS 1993; 7: 1233-9.

Celentano DD, Nelson KE, Lyles CM, Beyrer C,
Eiumtrakul S, Go VF, et al. Decreasing incidence of
HIV and sexually transmitted diseases in young
Thai men: evidence for success of the HIV/AIDS
control and prevention program. AIDS 1998; 12:
F29-F36.

Carr JK, Sirisopana N, Torugsa K, Jugsudee A,
Supapongse T, Chuenchitra C, et al. Incidence of
HIV-1 infection among young men in Thailand. J
Acquir Immune Defic Syndr 1994; 7: 1270-5.
Rangsin R, Chiu J, Sirisopana N, Eiumtrakol S,
Khambaroong C, Beyrer C, et al. HIV incidence
among young Thai men-4-6 years after discharge
from Royal Thai Army. The XIII International
AIDS. Durban, South Africa; 9-14 July 2000.

Li SW, Zhang XY, Li XX, Wang MJ, Li DL, Ruan
YH, et al. Detection of recent HIV-1 infections
among men who have sex with men in Beijing
during 2. Chin Med J (Engl) 2008; 121: 1105-8.

Hu DJ, Vanichseni S, Mock PA, Young NL, Dobbs
T, ByersRH Jr, etal. HIV type 1 incidence estimates
by detection of recent infection from a cross-
sectional sampling of injection drug users in
Bangkok: use of the 1gG capture BED enzyme
immunoassay. AIDS Res Hum Retroviruses 2003;
19: 727-30.

Batzing-Feigenbaum J, Loschen S, Gohlke-Micknis
S, Zimmermann R, Herrmann A, Kamga WO, et al.
Country-wide HIV incidence study complement-
ing HIV surveillance in Germany. Euro Surveill

S115



2008; 13. HIV-1 sentinel surveillance groups in Cambodia,
15. SaphonnV, Parekh BS, Dobbs T, Mean C, Bun LH, 1999-2002. J Acquir Immune Defic Syndr 2005; 39:
Ly SP, et al. Trends of HIV-1 seroincidence among 587-92.

nstszanamngiinisaivasnisaaiia HIV-1 luasaIngdavys sewaneil w.a. 2548-2549

<

AINT ADW, FTTUT UNULSSANE, INITTU TUAAST, USIAGNE A5lanau, 513 SIAUG

DARA: @mrmmgfﬁ"mn”uzv”nym:nﬁ?%mmm HIV °Zun@':Jﬂizmnm”ﬂ;'mmﬂmWﬂwslﬁij?zfmiu%ﬁ/'wElq
TumsimmInssnsaanistesiulia mesuunnisimdeaunisindeimaiaiu fﬂJ’)ﬂ?ly@J;/ﬁﬂ’lﬁ‘LﬁT’)ﬁ‘;”f\?
nsdaide HIV-1 Yunzy@ﬂimvnm'fm yi %ﬁvwammmilixmmm?@U”Em?mimnwy@gm”dn@'ﬁo?my
Imgilseasn; Lﬁ'@mmﬂ%mmgyu”ﬁmim%’;?ﬁmf@ HIV-1 Yuﬂifzbmn?mﬂ?wm‘”ﬂwﬁ/ﬁmyﬁ?”mwmﬂﬂu
N1I9NENLIZAINIVENNENVINLIN ?:mlmﬁﬂquﬂﬁmﬂu WA. 2548 09 WABUNGAANIEY W.A. 2549
JAAUAZIBNIS: sireneena T lnuntsasandudunisanida HIV-1 YONNNIINBNLTLAINIINAANG AANEIY
W.A. 2548, We4N1AN W.A. 2549 Lmzwqﬁf?mﬂu W.A. 2549 ;me"’)n’;mm'm”%ﬁﬁ 1gG-capture BED-enzyme
immunoassay (BED-CEIA) n7m"’;mnm")ﬂs:mmn’m@u”ﬁnwmrm?ﬁmf@Y;@mm’rm"’)mmmmgnwm
Centers for Disease Controls and Preventions (CDC) UssAnAanigainina

mvm'a‘ﬁnm- AN aUnIIneatsEans lugaaaaivinsAnmeal 87,178 e WA NN
mmmfﬁ@ HIV-1 NUIINENLIIZAINIHAANYARNIEY WA, 2548, WOBNIAN WA, 2549 Lmzwqmmﬂu A
2549 W75 8Az 0.5, 0.60, WAz 0.50 AINEIAL miliszmmm?if/m@mm?mwmm?mma HIV-1
78818z 0.14 (95%Cl, 0.09 - 0.20), 0.20 (95%CI, 0.13 - 0.28) Uz 0.17 gl lunysnavilszanisuaangAanIey
W.A. 2548, NOHNIAN WA. 2549 meqmmﬂu W.A. 2549 AINAIAL

agil: @mm?mwmmmmfm HIV-1 agsenaesagay 0.14 - 0.20 meillugaess mlwwqﬂ?amﬂu W.A. 2548
DINOAINIEL WA, 2549 ﬁvilfzmmn’;?mnmo%mmm‘lmﬂm’)?zﬁm@mnwmrﬁujm?w'qwz 21987
Yuﬂ@@ﬁutﬁ@ﬁ%?%ﬂmﬁufﬂNm?mﬂj@m”umsﬁmfﬂ HIV-1 Tutlszmalne luaunns

S116 J Med Assoc Thai Vol. 92 Suppl. 1 2009



