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Aim. To determine the prevalence of human immunodeficiency virus (HIV) infection in high-risk groups, ie, injecting
drug users, patients with sexually transmitted infections, and men who have sex with men, and compare it with the
prevalence determined in low-risk group, ie, pregnant women.

Methods. Residual sera from specimens obtained from patients with sexually transmitted infections and pregnant
women were sampled in syphilis serology laboratories. Saliva specimens were voluntarily obtained from injecting
drug users entering methadone maintenance program and once per year from men who have sex with men, at one of
their meeting sites. Specimens were labeled only with the type of sentinel population, sampling year, sentinel site
code, sex, and age group. Specimens were frozen and stored at -20° C and tested annually for anti-HIV antibodies.

Results. A cumulative total of 1,172 saliva specimens were collected from injecting drug users during 1995-2002, 774
saliva specimens from men who have sex with men during 1996-2002, 6,612 serum specimens from patients with sex-
ually transmitted infections during 1993-2002, and 49,652 serum specimens from pregnant women during
1993-2002. The national annual HIV prevalence estimates for injecting drug users varied between 0% and 0.7% in
2000, for men who have sex with men between 0% in 2002 and 3.4% in 1998, and for patients with sexually transmit-
ted infections from 0% (most calendar years) to 0.5% in 1995. Among specimens obtained from pregnant women,
only one tested anti-HIV positive (in 1999), so the prevalence estimate was 0.01% for the particular year.

Conclusion. The prevalence of HIV infection in low-risk heterosexual population is very low and has consistently re-
mained below 5% in all groups with high-risk behavior, including men who have sex with men, who are the most af-
fected population group in Slovenia.

Key words: confidentiality; HIV-1; HIV infections; HIV seroprevalence; population surveillance; risk factors; Slovenia

Human immunodeficiency virus (HIV) surveil-
lance should provide information of sufficient accu-
racy and completeness regarding the distribution,
spread, and incidence rates of HIV infection in differ-
ent population groups according to their demogra-
phic and behavioral characteristics, and geographic
area (1,2). Such information is essential for planning,
implementing, and monitoring the impact of HIV
prevention activities and control.

Since 1986, HIV infection surveillance in Slo-
venia has been based on mandatory reporting of
newly diagnosed cases of HIV infection and acquired
immunodeficiency syndrome (AIDS). In addition, we
collate the information on voluntary confidential test-
ing in some population groups (e.g. clients at the na-
tional HIV testing and counseling outpatient clinics),
mandatory testing of blood donations, and the extent
of HIV testing in public health and other laboratories
(3,4).

Diagnostic HIV testing in Slovenia is performed
in a much smaller extent than in European Union (EU)
member states, save Ireland, and to a rather moderate
extent in comparison with other European countries
(5). A total of 10.5 HIV tests per 1,000 population
were performed in Slovenia in 2002. The majority of
HIV infections in Slovenia are diagnosed in later
stages of infection. Also, with routine laboratory diag-
nosis tests, we usually do not discriminate between
recent and old HIV infections. Thus, the calculated
HIV incidence rates based on newly diagnosed infec-
tions can not accurately reflect the real HIV infection
incidence rate. To augment available HIV surveil-
lance information, Slovenia introduced a national sys-
tem for HIV infection prevalence monitoring with un-
linked anonymous testing in several easily accessible
sentinel population groups.

In countries with low level HIV epidemic situa-
tion, like Slovenia, HIV prevalence monitoring should
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be focused on higher-risk behavior groups (6). Ideally,
monitoring of the chosen sentinel population groups
should provide information on HIV prevalence and in-
cidence with respect to all three major modes of HIV
transmission: unprotected sexual intercourse with in-
fected individuals, exposure to infected blood, and
infected mother-to-child transmission. In Slovenia,
we chose three sentinel population groups among in-
dividuals whose risk behavior makes them vulnerable
to HIV infection: injecting drug users entering metha-
done maintenance program, men who have sex with
men, and patients with sexually transmitted infec-
tions. In addition, we have monitored HIV prevalence
in a group of pregnant women, which is a relatively
low-risk or general-risk behavior population group.
Pregnant women and patients with sexually transmit-
ted infections have been monitored since 1993, in-
jecting drug users monitoring was introduced in
1995, and monitoring of men who have sex with men
in 1996. On the basis of serial measurements of HIV
infection prevalence rates in such sentinel popula-
tions, we can determine the HIV incidence in these
populations and infer the incidence rates in popula-
tion groups comparable by their demographic and be-
havioral characteristics (2,7,8).

We decided to use unlinked anonymous testing
because individuals with high-risk behavior might be
more inclined than those with lower risk to refuse or
avoid testing (9), and information on results from vol-
untary confidential testing might be biased. Such a
testing is performed exclusively for surveillance pur-
poses and not for the purpose of diagnosing HIV in-
fection in individuals. Testing for HIV infection is per-
formed only after all personal identifying information
about the individual from whom the specimen was
obtained has been irreversibly removed and impossi-
ble to link with the specimen. This practically means
that we can not link the result of the test to the identity
of the person from whom we obtained the specimen.
Such unlinked anonymous testing is ethically accept-
able only if those enrolled have access to voluntary
confidential HIV testing and counseling. In the USA,
clear legal authorization for unlinked anonymous
testing was provided in the US Federal regulations,
and in the UK a broad consensus concerning the legal
and ethical basis was reached (10,11). There are no
relevant legal provisions for unlinked anonymous
testing in Slovenia.

Methods

Numerous public health and other laboratories, health care
services, and a non-governmental organization have been partici-
pating in specimen collection from sentinel populations chosen
for the study across Slovenia (Fig. 1). Residual serum specimens
were used for monitoring patients with sexually transmitted infec-
tions and pregnant women, whereas saliva specimens were used
for monitoring injecting drug users and men who have sex with
men. Residual sera from specimens obtained from patients with
sexually transmitted infections and pregnant women for routine
syphilis serology were continuously and consecutively sampled
in participating laboratories. The second inclusion of specimens
obtained from the same individuals during the same calendar
year was prevented by keeping a separate list of identifying infor-
mation on individuals whose sera have already been included.
Saliva specimens were voluntarily obtained with Omni-Sal col-
lecting systems (Saliva Diagnostics Systems, Vancouver, WA,

USA) from all consenting injecting drug users entering metha-
done maintenance program at two centers for prevention and
treatment of illegal drug use. For injecting drug users who wanted
to know their HIV infection status, confidential testing for HIV in-
fection on a voluntary basis was also offered. From voluntary par-
ticipants from the group of men who have sex with men, saliva
specimens were obtained with Omni-Sal collecting systems at
one of their meeting sites once per year. During the day of sam-
pling period, information leaflets on safer sex, condoms, lubri-
cants were offered as well as information on voluntary confiden-
tial testing and counseling for HIV infection. All specimens were
labeled with the information on the type of sentinel population,
sampling period, sentinel site, sex, and age group of the individ-
ual. All specimens were frozen and stored at -20 °C until testing.

All specimens collected during the preceding calendar year
were tested at the beginning of the following year. Over a
10-year period, from 1993 to 2002, the laboratory testing ap-
proach varied depending on the improvement of the commer-
cially available test kits. Since 1998, all sera specimens were ini-
tially tested in pools of 12 specimens for the presence of
anti-HIV-1/0/2 antibodies by using third-generation enzyme
immunoassay ICE HIV-1.0.2 Test (Murex Diagnostics, Dartford,
UK). Individual sera from reactive pools were re-tested by using
the same assay. Saliva specimens were tested individually for the
presence of anti HIV-1/2 antibodies with enzyme immunoassay
Wellcozyme HIV 1+2 GACELISA (Murex Diagnostics). Individ-
ual specimens repeatedly reactive on enzyme immunoassay
were supplementary tested with HIV Western Blot 2.2 assay
(Genelabs Diagnostics, Singapore). The Western blot results were
interpreted according to the standards of Centers for Disease
Control and Prevention (CDC) and Association of State and Terri-
torial Public Health Laboratory Directors (ASTPHLD) (http://ww
w.aphl.org/). A particular specimen was defined as anti-HIV posi-
tive according to the positive result of supplementary Western
blot test.

Ethical approval of the study protocols were obtained from
the Medical Ethics Committee of the Ministry of Health of the Re-
public of Slovenia.

Results

The national annual HIV prevalence was deter-
mined for each of the four sentinel population groups
at all sentinel sites for the 1993-2002 period, as well
as the prevalence range between sentinel sites for a
particular sentinel population group and calendar
year (Table 1).
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Figure 1. Unlinked anonymous HIV prevalence monitoring
surveillance program in Slovenia. Sentinel sites and senti-
nel population involved in 1993-2002 monitoring. Closed
triangle – injecting drug users; asterisk – men who have sex
with men; closed square – sexually transmitted infections;
closed circle – pregnancies.
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During the 1995-2002 period, a cumulative total
of 1,172 saliva specimens were collected from inject-
ing drug users entering methadone maintenance pro-
gram. Two specimens were positive for anti HIV-1 an-
tibodies, one collected in 1996 and one in 2000,
which resulted in 0.6% and 0.7% overall estimated
HIV prevalence among injecting drug users entering
methadone maintenance programs in 1996 and
2000, respectively.

During the 1996-2002 period, a cumulative total
of 774 saliva specimens were collected from men
who have sex with men. The annual HIV prevalence
estimates ranged between 0% in 2002 and 3.4% in
1998. Since absolute numbers of specimens collected
from men who have sex with men were low, these es-
timates were rather imprecise, but nevertheless re-
mained consistently below 5%.

During the 1993-2002 period, a cumulative total
of 6,612 serum specimens were collected from pa-
tients with sexually transmitted infections who were
tested for syphilis. The annual number of specimens
positive to anti-HIV antibodies varied between 0 and
4, resulting in national HIV prevalence estimates
ranging between 0% in most calendar years and 0.5%
in 1995. The highest sentinel site-specific annual HIV
prevalence in patients with sexually transmitted infec-
tions was 1.4% and was measured in Ljubljana in
1995 (serum specimens for routine syphilis serology
from the outpatient clinic for sexually transmitted in-
fections in Ljubljana).

During the 1993-2002 period, a cumulative total
of 49,652 serum specimens were collected from preg-
nant women routinely screened for syphilis. Only one
specimen positive to anti-HIV antibodies was de-
tected, in 1999, resulting in prevalence estimate of
0.01% for that year.

Discussion

Our study showed that HIV infection prevalence
in Slovenia has been well below 5% in high-risk
groups, and very low in low-risk heterosexual popula-
tion. It is reassuring that such a low HIV prevalence
has remained stable over the 10-year period. Fortu-
nately, the rapid spread of HIV infection seems not to
have started yet among injecting drug users in
Slovenia. In comparison with some other European
countries, the prevalence rates of other viruses trans-
missible through the exposure to infected blood (hu-
man T-cell leukemia/lymphoma virus type I; hepatitis
B, C, and G viruses) in Slovenian injecting drug users
are also among the lowest (12,13). Men who have sex
with men are still the most affected group in our coun-
try.

Slovenia remains very low-level HIV epidemic
country in comparison with most western European
countries with mature concentrated epidemics and
some Easter European countries, where the spread of
HIV infection among injecting drug users has recently
been rapid (5,14).
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Table 1. HIV infection prevalence among injecting drug users, men who have sex with men, patients with sexually transmitted
infections, and pregnant women in Slovenia, 1993-2002

Sentinel groups Year
No. of

sentinel sites
No. of

individuals tested
No. of HIV-

infected individuals*
Prevalence (%, range)

of HIV infection†

Injecting drug users‡ 1995 2 115 0 0
1996 2 177 1 0.6 (0-0.8)
1997 2 137 0 0
1998 2 135 0 0
1999 2 126 0 0
2000 2 147 1 0.7 (0-1.1)
2001 2 153 0 0
2002 2 182 0 0

Men who have sex with men‡ 1996 1 85 2 2.4
1997 1 136 2 1.5
1998 1 87 3 3.4
1999 1 120 2 1.7
2000 1 132 4 3.0
2001 1 101 3 3.0
2002 1 113 0 0

Patients with sexually transmitted infections§ 1993 8 1,208 1 0.1 (0-1.0)
1994 4 869 0 0
1995 4 861 4 0.5 (0-1.4)
1996 3 531 0 0
1997 7 478 1 0.2 (0-0.4)
1998 7 777 0 0
1999 5 567 0 0
2000 6 452 0 0
2001 6 323 0 0
2002 7 546 2 0.4 (0-1.0)

Pregnant women§ 1993 11 9,875 0 0
1994 9 10,369 0 0
1995 9 8,528 0 0
1997 7 5,834 0 0
1999 8 6,900 1 0.01 (0-0.13)
2001 9 8,146 0 0

*All infections are HIV-1 infections.
†The range within a category is the lowest to highest prevalence recorded at individual sentinel sites.
‡Saliva specimens.
§Serum specimens.



Unlinked anonymous HIV testing for surveil-
lance purposes has also been conducted in many
other European countries (15-23) and has been rec-
ommended for surveillance purposes by the World
Health Organization (2). The strengths of such un-
linked anonymous HIV prevalence monitoring are
minimized participation bias, non-invasive specimen
collection, and very cost-efficient approach to collect-
ing substantial number of specimens and laboratory
testing. Enzyme immunoassay testing for anti-HIV an-
tibodies in pools of several sera proved to be a reli-
able and cost-efficient method for seroprevalence
studies (24-27). The identification of all pools contain-
ing individual anti-HIV positive serum specimen is
possible with 10-15 pooled sera and the cost of test-
ing is substantially reduced without compromising
sensitivity and specificity (24-26). The UK started un-
linked anonymous testing of sera collected from preg-
nant women for HIV surveillance purposes in pools of
12 as early as 1991 (11). It was assumed that because
of low HIV incidence and consequent rarity of speci-
mens collected around seroconversion, little, if any,
loss of sensitivity would result (28). Finally, with mon-
itoring changes in HIV prevalence by repeating the
surveys in these easily accessible sentinel population
groups, we can draw conclusion about the distribu-
tion and spread of HIV infection in the corresponding
population groups in the country. Such sentinel sur-
veillance system cost-efficiently provides information
accurate enough for developing public health policy
and planning the allocation of available HIV
prevention and control resources. It also provides
early warning about where, when, and in which
population groups HIV infection will start spreading
fast.

There are also some limitations of unlinked
anonymous HIV-prevalence monitoring. Additional
risk behavioral information is not available, for exam-
ple, we do not have information on possible history of
sharing injecting equipment among men who have
sex with men, patients with sexually transmitted in-
fections, possible history of unprotected heterosexual
and homosexual sex among injecting drug users, or
possible history of having lived or traveled in high
HIV prevalence countries. The number of specimens
collected from injecting drug users, men who have
sex with men and patients with sexually transmitted
infections in our study was too low to monitor HIV
prevalence changes precisely enough, since we still
do not have a good national coverage of sentinel sites
of injecting drug users and men who have sex with
men. In addition, we have to be cautious when con-
cluding about the distribution and spread of HIV in-
fection in different population groups, as these easily
accessible sentinel groups are not representative for
all injecting drug users, men who have sex with men,
and patients with sexually transmitted infections, or
all women of reproductive age.

The unlinked anonymous HIV prevalence moni-
toring in sentinel populations is a methodologically
appropriate, logistically relatively feasible, and ex-
tremely cost-efficient HIV surveillance method. The
challenge for the future remains to sustain such a na-
tional surveillance system and increase the monitor-

ing coverage of population at highest risk of HIV in-
fection. With such a surveillance system, we would
be able to provide sufficiently accurate HIV surveil-
lance information to public health policy decision
makers and those who plan, implement, and monitor
HIV prevention and control activities in Slovenia.
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