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SUMMARY

Similar to some other Central European countries, Croatia has low HIV prevalence among injecting drug users (IDUs) but high hepatitis C

(HCV) prevalence. This may indicate different patterns of risk behaviour in this region than in other parts of Europe. The main objectives of this
study were to assess the seroprevalence of HIV and hepatitis B and C and related risk factors among IDUs in the three largest Croatian cities
(Zagreb, Split, Rijeka) and within the national prison system, as well as to apply a multiplier-method population size estimation of IDUs in Zagreb,
Split and Rijeka.

Recruitment sites were selected in collaboration with the local public health institutes, NGOs, Centers for treatment municipalities and the
judiciary system. Participants were recruited during September and October 2007. Trained peer-recruiters were used to recruit IDU participants
at treatment and harm reduction centres as well as pre-identified social, commercial and street based venues. Participants completed the study
questionnaire and provided venous blood samples for HIV, hepatitis B and hepatitis C testing.

The study included 601 participants, of whom 121 were recruited in Split, 130 in Zagreb, 150 in Rijeka and 200 in the prison system. The
prevalence of positive anti-HCV tests was 65% in Split, 51% in Zagreh, 29% in Rijeka and 44% in the prisons. The prevalence of anti-HBcAg was
31% in Split, 13% in Zagreb, 9% in Rijeka and 24% in prison. No case of HIV infection was found. The estimated IDUs population sizes were 2,805
for Zagreb area, 3,347 for Split and 1,370 for Rijeka area, however confidence intervals were very large, indicating the need for larger samples.

Ahigh frequency of positive markers on hepatitis B virus and C virus in the population of injecting drug users in Croatia has been confirmed
with this research, as well as a low prevalence of HIV infection. This may be related to relatively low levels of injecting risk behaviour and inject-
ing frequency although it is not possible to make strong conclusions on risk behaviour, as participants were mostly recruited in harm reduction
programmes. This research should be followed by targeted activities for reducing risks of infectious diseases among injecting drug users in the

Republic of Croatia and future research at the national level.
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INTRODUCTION

Injecting drugs by using non-sterile equipment is a known
direct risk for blood-borne infectious diseases. According to the
estimates of UNAIDS and the World Health Organization (WHO),
0.6% of world population (33 million) is infected with HIV, 3%
(270 million) with hepatitis C (HCV) and 7% (400 million) with
hepatitis B (HBV) (1, 2). These infections are transmitted by
unprotected sexual contact with an infected person and contact of
damaged skin or mucous membranes with infected blood.

Representative data on the spread of blood borne diseases
among the injecting drug users (IDU) population are difficult to
obtain. Since drug use is an illegal activity. IDUs may decide not
to participate in surveys due to the fear for legal consequences.

According to available estimates, there are some 0.8-1.3 mil-
lion IDUs in Western Europe, of which roughly about 100,000
(39,000-210,500) may be HIV infected (3-5). Globally, some
3 out of 16 million IDUs are estimated to be living with HIV,
representing nearly 10% of all HIVV/AIDS infected persons in the
world (3). In the Republic of Croatia, reliable estimates of the
IDU population size are not available, whilst in routine labora-
tory data the percentage of HIV positives among tested IDUs is
approximately 0.6% (3). Similar to some other Central European
countries, Croatia has a low HIV prevalence among drug users
but high HCV prevalence (6-8) which may indicate different
risk behaviour patterns as compared to other European countries.
Taking into account sexual risk behaviours and the geographical
proximity of countries with a high prevalence of drug use and HIV
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infected IDUs, several preconditions appear to exist for spread of
HIV, HCV and HBV infections among IDUs in Croatia (9). There-
fore, it is essential to conduct sero-behavioural surveys (“second
generation HIV surveillance”) that can help to validate the routine
data and identify ways and patterns of risk exposure.

The main objectives of this study were to assess the seropreva-
lence of HIV, hepatitis B and C and related risk factors among
IDUs in the three largest Croatian cities (Zagreb, Split, Rijeka)
and within the national prison system, as well as to estimate the
population size of IDUs in Zagreb, Split and Rijeka.

MATERIALS AND METHODS

Sites and Participants Selection

Due to the anticipated low prevalence of injecting drug use
in rural areas, only urban sites were selected (4). Three survey
locations in Croatia were targeted (Zagreb, Rijeka and Split)
along with prison settings. One prison (Remetinec in Zagreb) was
selected due to a presumed high concentration of persons with
high-risk behaviour that probably would not have been reached in
the community. Prisoners were excluded from the IDU population
size estimates because they did not represent any geographical
area of Croatia and their results are shown separately — there is
no overlap between the IDUs in prison and the IDUs participating
in the three cities.

Within the survey locations, study recruitment sites were
selected in collaboration with the local public health institutes,
NGOs, Centers for treatment municipalities and the judiciary
system. Priority was given to the three biggest NGOs (LET in
Zagreb, HELP in Split and Terra in Rijeka) which are in contact
regularly with a large number of IDUs.

The target population comprised injecting drug users attending
selected harm reduction programs in communities and IDUs in
prison settings. The sampling period was two months (Septem-
ber-October 2007).

The inclusion criteria for individuals who participated in the
survey were as follows:

1. Belonging to target group IDUs (having injected at least once
in the last 12 months).

2. Informed consent must have been obtained to participate in
the survey.

3. Respondents having had taken part in previous survey were
not sampled in the current one.

4. Underage respondent (<18) had to have consent of their legal
guardian.

Community Based Recruitment

Trained peer-recruiters were used to visit treatment and harm
reduction centres as well as pre-identified social, commercial
and street based venues in order to recruit IDU participants. In
the previously mentioned centres, the participants completed the
study questionnaire and at the same visit provided blood samples
for HIV, hepatitis B and hepatitis C testing. Information about the
study was provided to all potential participants by on-site counsel-
lors. Respondents were informed that they would be able to obtain
results of the tests and for those with positive results appropriate
treatment would be provided. All participants received pre- and

post-test counselling. In case of positive confirmatory test they
were referred to treatment centres for infectious diseases. The
informed consent was confirmed on the front page of the study
questionnaire by the signature of the counsellor at the setting
where the samples were collected. After filling out the question-
naire, patients received pre-test counselling focused on the inter-
pretation of tests results and reducing future risk behaviours. The
counselling was provided by the health care worker before the
informed consent was signed and the blood samples were taken.
The samples were labelled with a unique code and sent to the
collaborating laboratory for testing. The same code was used to
label the questionnaire and to link the results of the test with the
participants (linked-anonymous proceedure). Questionnaires were
collected and stored in a secure place for transport by the study
coordinators. The results were given with the post-test counsel-
ling and, if needed, with referral to treatment and further care.
Every participant received 7 Euros mobile phone subscription
as an incentive for participation. Overall the procedures were in
line with national recommendations as specified by Ministry of
health and social welfare.

Prison Settings Recruitment

All imprisoned IDUs who met the inclusion criteria during
the survey period were invited to participate in the survey. They
received preventive educational material informing them on the
risks of infections and protective measures. The procedures of
counselling, collecting data and blood samples were the same as
for the community based recruitment, except that prisoners did
not receive incentives.

Questionnaire

An anonymous self-administered questionnaire (linked to the
blood samples using a unique 1D) was used to obtain quantitative
and qualitative data related to the respondent’s socio-demographic
characteristics, HIV and viral hepatitises testing history, sexual
health and sexual behaviour, and service access. The question-
naire was developed from the Family Health International (FHI)
questionnaire for STI/HIV/AIDS Behavioural Surveillance and
the EMCDDA protocol and example questionnaire for monitoring
Drug Related Infectious Diseases (10). The questionnaire had 54
questions and in this paper we present only the main quantitative
results. Representatives from relevant civil society organisations
and relevant health care professionals, such as state epidemiolo-
gists, were asked to participate in the review of the questionnaires
and ensure their appropriateness and acceptability among the
target population.

Testing of Blood Samples

Ten millilitres of venous blood were drawn in a vacutainer
tube, labelled and centrifuged. Samples were tested for HIV (anti
HIV), hepatitis B (HBsAg, anti HBcAg, anti HBsAg) and hepa-
titis C (anti HCV) in the clinical hospital “Dr.Fran Mihaljevic”
in Zagreb. The testing algorithm was in line with WHO recom-
mendations and WHO evaluated methods. All samples underwent
diagnostic testing which included: ELISA third generation tests
for screening on HBV and HCV and ELFA fourth generation (11)
for screening on HIV 1/2. Since according to the manufacturer
the mentioned tests have very high sensitivity (>99.99%) there
was likely almost zero probability of false negative results. All
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positive results on screening tests underwent confirmatory testing
(RIBA, PCR, Western blott) (12, 13) with specificity >99.99 %
to avoid false positive results.

Statistical Analysis

Differences between the study locations were evaluated using
the 2 test for categorical variables and the Kruskal-Walis test for
numeric variables. Numeric variables were tested for normality
distribution using the Kolmogorov-Smirnov test. SPSS software
version 16.01 was used to perform the statistical analyses.

Population Size Estimation

The multiplier method was used for the population size estima-
tion (14, 15), where benchmark values represented the number
of registered treated injecting drug users in the Croatian National
Registry of Treated Psychoactive Drug Addicts in 2006, and
the multipliers were calculated based on the ratio of the median
number of injecting drug users the participants reported being
“friends” with and the median number of those “friends” they
reported had been in treatment programmes in 2007. 95%-confi-
dence intervals were calculated using the normal approximation
of the binomial distribution.

Data Base and Ethical Approval

The data base of this research is owned by the Ministry of
Health and Social Welfare of the Republic of Croatia and the
Office for Combating Psychoactive Drug Abuse of the Govern-
ment of the Republic of Croatia, and it is available to be used
for making secondary data analyses and the research results
publications. The medical ethical committee’s of the Ministry of
Health and Social Welfare provided approval for conducting this
research (March, 2007).

RESULTS

The study included a total of 601 participants. All participants
accepted to fill out the questionnaire and give a blood sample.
In Zagreb and Rijeka all the questionnaires were completed ac-
curately. In Split, 22 out of 121 questionnaires were completed
incorrectly due to the questionnaire not being correctly printed,
i.e. three last pages were missing. Of these questionnaires we used
the available 37 questions for the analysis and the remaining 17
questions were marked as “missing”.

Socio-demographic information

Of the 601 participants, 121 were recruited in Split, 130 in
Zagreb, 150 in Rijeka and 200 in prison. More than four fifths
(83.3%) of participants in the community samples were male,
whereas in prison this was 93.3%. Median, minimum and maxi-
mum ages are shown in Table 1.

According to educational level the locations were statistically
significantly different (p<0.001). The largest proportion of non-
skilled or low-skilled participants was found in Rijeka (30.7%),
and the largest number of participants with higher education in
Zagreb (11%). The highest unemployment rate was noticed among
the participants in Split (72%), followed by Zagreb (63%) and
Rijeka (55%). The finding that 20% of participants in Zagreb,
16% in Split and 7% in Rijeka had been homeless for more than

Table 1. Median and interquartile range for ,age” variable ac-
cording to research location

Age median 25 percentile 75 percentile
Zagreb 30 26 33
Rijeka 26 24 30
Split 29 26 35
Prison 29 26 34
Total 29 25 33

a week during the last year points to their low socio-economic
position. More than half of the participants in Zagreb (53%), 42%
in Split and 33% in Rijeka, who were reached through NGOs,
had at a certain point of their life been imprisoned.

Drug Use and Risk Behaviours for HIV, HBV and
HCYV Infection

All participants were heroin injectors at the time of the study,
and in all three cities these heroin injectors reported having started
their drug use with marijuana (Rijeka 81%, Split 76%, Zagreb
65%), whereas heroin was reported as the main drug of initiation
by only 4% of participants in Split, 7.3% in Rijeka and 12.1%
in Zagreb. The frequency of sharing drug injection equipment in
the last year is shown in Table 2.

Table 2. Frequency of sharing of drug-injection equipment in
the last 12 months according to location (%)

Split Zagreb Rijeka Total
Always 17 1.7 2 18
Most often 1.7 17 2 18
About half times 0 4.1 13 18
Sporadically 26.9 20.7 235 23.7
Never 69.7 52.1 69.1 64
Do not know 0 15.7 2 5.7

From Table 3 it results that the examinees from Split have the
longest record of drug injecting, the largest number of injections
in the last month and the largest number of sexual partners in the
last year, suggesting that the heroin epidemic in Croatia started
in Split and then spread to Rijeka and Zagreb.

When it comes to high-risk sexual behaviour, i.e. non-usage
of condoms during the last sexual intercourse, the results are as
follows: in Split 55% of the examinees did not use a condom
during their last intercourse, whereas 72% examinees in Rijeka
and 77% examinees in Zagreb did not use a condom during their
last intercourse.

This research was the first occasion for 31.6% participants
from Split, 22% from Rijeka and 23.6% from Zagreb to get tested
on HIV, suggesting that testing coverage among IDUs in Croatia
can be improved.
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Table 3. Answers to the questions with median presentation
(interquartile range)

Split Zagreb Rijeka
_Ngmper of years since first drug 10(5-15) | 5(1-10) | 7(4-10)
injection
Number of injections in the last
month 10 (2-40) | 0(0-5) 0(0-4)
Number of persons the injection
equipment has been shared with 0(0-0) 0(0-1) 0(0-0)
during the last month
INumber of sexual partners in the 2 (1-4) 1(1-3) 1(1-3)
ast year

Table 5. Estimation of the sizes of the injecting drug users’
populations according to the location of research using the
multiplier method

Benchmark | Multiplier ESt'm‘?tEd population
size (range)

City of Zagreb and
the Zagreb County 1,122 10/4 2,805 (1,515-9,313)
Splt-Dalmatia 502 203 | 3,347 (1,320-16,716)
County
Primorje-Gorskd a1 2006 1,370 (760-3,423)
kotar County
Croatia 3,861 20/5 15,444 (7,876-42,896)

Seroprevalence of HIV, HBV and HCV

Table 4 shows the results of testing the seroprevalence of mark-
ers of hepatitis B, antibodies to HCV and HIV. A relatively high
frequency of positive on hepatitis B virus and C virus markers
has been found, in combination with a low prevalence of HIV
infection.

Estimation of Population Sizes of Injecting Drug
Users

In Table 5 the results of population size estimation of injecting
drug users in Zagreb, Split and Rijeka area are presented.

DISCUSSION

We found a high seroprevalence of anti-HCV and anti-HBV
in our study population and no cases of HIV infection. The par-
ticipants in Split have a statistically significant higher prevalence
of antibodies to hepatitis C, while the participants in Split and
those in prison had statistically significant higher prevalence of
anti-HBcAg and anti-HBsAg as compared to Rijeka and Zagreb.
The finding that none of the 601 participants had antibodies to
HIV confirms the information from diagnostic testing data of the
national laboratory based case reporting system, in which less than
1% of tests in IDUs are positive for HIV. These results are also in
line with those from the neighbouring countries in the region (16,
17). There is still no reliable explanation for the differences among
the epidemics of HIV among IDUs in some Eastern-European
countries (Ukraine, Estonia, Russian Federation) in the last ten

years and low prevalence of HIV in Southern-Eastern and Central
Europe, as observed in this study. However our findings point to
relatively low levels of injecting frequencies and injecting risk
behaviour among IDUs comparing to some other eastern (18—20)
as well as western European countries (21-24). These findings
may partly explain the favourable epidemiological situation with
regard to HIV in Croatia. However, they should be replicated in
samples not restricted to IDUs attending drug services.

We found statistically significant differences in our data on
knowledge, behaviour and seroprevalence among research sites,
which may imply differences between IDU populations and a need
for site-specific prevention activities. When looking at Table 3
and Table 4 (results section) in conjunction, it can be seen that
the highest level of risk behaviour has been reported in Split,
which is in line with the serological findings. It should however
be taken into consideration that the results of the participants in
Split are likely the least representative because the answer rate
to these questions was the lowest in this area.

Quantitative studies of socio-demographic factors and behav-
ioural factors indicate an association of the risk of blood borne
diseases in IDU populations with unemployment, heroin as the
starting drug of abuse, previous infection with viral hepatitis, alco-
hol abuse and not using condoms (25, 26), place of residence (27),
malnutrition (28) and periods of stress, which may be associated
with the initiation of drug use (29). A difference in risk of HIV
infection in IDUs by gender has also been described. Risk factors
for males are younger age and lack of family support, whilst risk
factors for women are economic difficulties and having an IDU
as sexual partner (30,31).

Table 4. Results of serological tests according to research location

Split Zagreb Rijeka Prison Total
p* cr+ p Cl p Cl p Cl p Cl
HBsAg 1.7 0.2-6 0.8 0-4.2 0.7 0-3.7 0.5 0-2.7 0.8 0.3-1.9
Anti HBcAg' 31 23-40 13 8-20 9 5-15 24 18-31 20 16-23
Anti HBsAg' 13 8-20 8 4-14 7 3-12 15 4-12 1 9-14
Anti HCV' 65 56-73 51 42-60 29 22-36 44 37-51 46 41-50
Anti HIV 0 / 0 / 0 / 0 / 0 /

*statistically significant difference on 5% level
+prevalence (%)
++95% confidence interval
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Harm reduction, together with HIV prevention includes the
prevention of viral hepatitis B and C (32, 33), but unfortunately
trends in HCV prevalence often do not follow declines in HIV
prevalence in IDUs (34), likely due to the higher infectivity of
HCV. Harm reduction also includes needle and syringe exchange
programmes among a range of measures, which may be more ef-
fective if implemented in low-threshold civil society organizations
(e.g. drop-in centres), as compared to general heath institutions
or locations with regular presence of police (35-37). Besides
needle and syringe programmes, opioid substitution and other
drug treatment, ART, vaccination, diagnosis and treatment of viral
hepatitis are among nine interventions in a comprehensive pack-
age of services for injecting drug users recommended by WHO,
UNODC and UNAIDS (33). In addition to the blood-borne trans-
mission through drug injecting, it is necessary to prevent sexual
transmission of those viruses through the increase of condom
use (38, 39). Moreover, it is important to ensure the availability
of sufficient voluntary counselling and testing centres (VCT) to
prevent persons from risk groups to voluntary donate blood for
the sake of knowing their test result. It is further necessary to
strengthen preventive activities among IDUs in order to avoid
future increases in risk behaviour and an epidemiological situation
similar to the one currently seen in the Eastern Europe (40).

This survey provides base-line information for future monitor-
ing of blood borne diseases seroprevalence among IDUs and first
estimates of IDU population size in Zagreb, Split and Rijeka. The
results need to be further validated and monitored by repeated
surveys (preferably generalizable to the national level) and using
other methods for estimating the size of the problem of drug user
population (41). The experience gained in our study is important
for the further development of IDU specific surveillance in
Croatia. The procedure of motivating the examinees by granting
them a mobile phone subscription appeared to be very efficient
as a high percentage of participants filled out the questionnaire
composed of 54 questions.

Our study has several limitations. The selection of participants
through addiction prevention centres might have led to a lower
generalisability of results, since we did not manage to reach the
parts of the IDU population not included in the treatment and
harm reduction programmes. In the future other approaches that
can reach IDUs not attending services, such as respondent driven
sampling, may be considered. We have further possibly introduced
selection bias by providing incentives as a motivation for enter-
ing the research — some IDUs with better socio-economic status
may have been less motivated than ones with low incomes. The
answer rate for some questions regarding how much the examinees
know about risks was very low (38/121), particularly among the
examinees from Split. Such a large non-response on some ques-
tions made those results less reliable and potentially distorted.
Behavioural data from the prison system could not be used due
to a systematic mistake and was excluded from analysis, from
this setting only the biological results were used.

Regarding the laboratory testing procedure, however, we
ensured diagnostic testing and, therefore, the maximum possible
validity and accuracy of the seroprevalence data. Finally, our
population size estimates should be regarded as first pilot estima-
tions and in future studies larger datasets should be obtained in
order to reduce the size of the confidence intervals.

CONCLUSION

With this research, on a sample of 601 IDUs, a relatively high
frequency of positive markers on hepatitis B virus and C virus
has been found, in combination with a low prevalence of HIV
infection in the population of injecting drug users in Croatia.
This study should be followed by targeted activities for reducing
risks of infectious diseases among injecting drug users in the
Republic of Croatia and should stimulate future monitoring and
research in IDUs.
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