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Summary
The situation of cervical cancer prevention in Croatia is hardly 
well established, in spite of the fact that opportunistic screening is 
on going for some time and that cervical cancer is on the 8th place 
of female cancer. Each year, approximately 350 women develop 
cervical cancer and about 100 die from the disease. A matter of 
concern is the steady state of the mortality rate. Thus, appropriate 
cervical cancer prevention programmes should be set up without 
delay in Croatia.
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INTRODUCTION

This paper has been written as a contribution to a special issue 
of Central European Journal of Public Health edited at the occa-
sion of the Human papillomavirus (HPV) in Human Pathology 
Congress, Prague (Czech Republic), 1–3 May, 2008. This con-
gress offers an excellent opportunity to exchange and discuss the 
actual knowledge and possibilities on cervical cancer prevention. 
Cervical cancer contributes considerable health burden and loss 
of lives in Croatia. In the present study, we presented the burden 
of cervical cancer in Croatia in the last two decades as well as 
future prospective of disease prevention.  

CERVICAL CANCER BURDEN IN CROATIA

Background
Cervical cancer is the second most common female cancer 

worldwide with about 493,000 incident cases per year. There are 
about 273,000 cervical cancer deaths in the world yearly, 85% 
of which take place in developing countries (1). The majority of 
incident cases occur between ages 30 and 50. 

In Europe, there are about 50,000 new cases and about 25,000 
deaths yearly (1). Although many European countries have some 
form of cervical screening, substantial regional variations are 
observed in Europe where cervical cancer incidence and mortality 
rates in Northern and Western Europe are almost half those seen in 
Central, Eastern and Southern Europe, differences that are mainly 
due to the presence or absence of effective cervical screening. 

The lowest European age-standardised incidence (4.3/100,000 
women-years) and mortality (1.8/100,000 women-years) rates 
in 2002 were reported in Finland, while the highest incidence 
rate (27.4/100,000 women-years) was in Serbia and Montenegro 
and the highest mortality rate (13/100,000 women-years) was 
in Romania (2). Croatia has lower cervical cancer incidence 
(13.3/100,000 women-years) and mortality (5/100,000 women-
years) age-standardised rates than most Central and Eastern Eu-
ropean countries, but it is still much higher than in countries with 
organised cervical cancer screening programmes. In countries 
with organised cervical cancer screening programmes, cervical 
cancer is usually the 10th most common female cancer, while it 
is on the 8th place of female cancer in Croatia with on average 
350 new cases, and about 100 deaths each year (3). 

The Current Situation
Opportunistic cervical cancer screening was introduced in 

Croatia in the 1960s and this was accompanied with decreasing 
cervical cancer incidence rates until the year �99� but no further 
consistent decrease has been observed afterwards (Fig. 1) (3). 
The cervical cancer mortality rates remained at a low level dur-
ing the entire period but no decrease was observed over the last 
decade (Fig. 1) (3).

It is evident that opportunistic cervical cancer screening in 
Croatia had an impact on cervical cancer control. The number 
of Pap smears taken yearly is still increasing and reached more 
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FIGURE1. World age-standardised incidence and mortality rates (per 100,000 women-years) 
of cervical cancer in Croatia from 1985 to 2006 (Source: Cancer Registry of Croatia) 

Fig. 1. World age-standardised incidence and mortality rates 
(per 100,000 women-years) of cervical cancer in Croatia from 
1985 to 2006 (Source: Cancer Registry of Croatia).
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than 500,000 in 2005 in a whole country (4). However, in the 
absence of an organised population-based programme it is dif-
ficult to assess the efficacy of this screening and it is clear that 
a large proportion of target population still remains un-screened 
or under-screened. The only way to achieve further reductions in 
cervical cancer cases is through the introduction of an organised 
cervical cancer screening programme. Indeed, this is the only 
way that enables further reduction of cervical cancer rates, while 
providing equitable, cost-effective protection. Such effective 
programmes enable a reduction of cervical cancer incidence and 
mortality by more than 80%, particularly in British Columbia 
and the Nordic countries (Finland, Denmark, Iceland, Norway 
and Sweden) (5). 

PREVENTIVE STRATEGIES fOR CERVICAL CAN-
CER IN CROATIA

Proposal for the National Cervical Cancer Screening 
Programme

Following the recommendations for cervical cancer screen-
ing in Europe in 2003 (6), a working group of the Croatian 
Ministry of Health and Welfare has proposed a national cervical 
cancer screening programme, although this has not yet been 
introduced (7). The proposed programme comprises screening 
of women aged 25–64 years every three years by Pap-smear 
in the first phase. In the second phase of the programme, in 
addition to Pap-smear, HPV test would be introduced for women 
aged 30–64, with five-year screening intervals. The Croatian 
proposal for cervical cancer screening is in line with the Eu-
ropean guidelines, which specify that cervical cancer screen-
ing programmes should target the age-group 25–64 years (8) 
and the International Agency for Research on Cancer (IARC), 
which recommends the introduction of HPV-DNA screening 
within organised programmes in such a way that the efficacy 
and effectiveness can be evaluated (5).

The gynecologists were the first to perform microscopic 
analysis of cervical smears as in most European countries that 
implemented Papanicolaou test. However, in Croatia Dr. Jasna 
Ivic, who devoted her work exclusively to gynecological cy-
tology since 1959, established in 1968 the first Laboratory of 
Cytology in Zagreb, which further, in 1984, became the Institute 
of Gynecological Cytology (4). Since then continuous develop-
ment of gynecological cytology in the professional, scientific and 
educational aspects was ongoing. A uniform classification named 
Zagreb 2002, a modification of Zagreb 1990 and NCI Bethesda 
System 2001, has been used in cytological analysis of cervical 
smears (9). This uniform classification enables both internal and 
external quality control of the laboratory performance, along with 
appropriate reproducibility of cervical cytology relative to the 
terminology adopted in the world. Recently, efforts to introduce 
high sensitivity methods of sample preparation (Liquid Based 
Cytology – LBC) are made to further improve the cytology service 
at the national level.

With a tradition of more than half a century and a network of 
cytology laboratories with highly competent cytologists and cyto-
technologists more than 500,000 Pap tests can be performed each 

year (4). The Croatian population is 4.4 million according to 2001 
census (10), while the target screen population 25–64 years is 1.2 
million women. Thus, with the actual capacity of gynecologists 
(smear takers), cytologists and cytotechnologists, 3 years would be 
necessary to enrol the whole target screen population. HPV testing 
was implemented in Croatia from 1995 and is available in several 
centres throughout the country, although higher capacity will be 
needed when implemented as a screening test (11). Diagnostic 
and treatment procedures including colposcopy, repeat cytology, 
HPV testing and follow-up are well established in Croatia (12, 
13). At present, only the political will is needed to implement the 
national organised screening programme (14).  

HPV Vaccination
Two HPV vaccines have been developed and designed to pro-

tect against oncogenic HPV types �6 and �8, which are together 
responsible for about 70% of cervical cancers worldwide and 
a substantial proportion of abnormal cytological smears (15, 16). 
Vaccination has been shown to provide the most effective protec-
tion if given to young women before they have been exposed to the 
HPV types contained in the vaccine and they have not been shown 
to provide effective protection if women are already infected with 
these types at the time of vaccination. In addition, the current 
HPV vaccines will not prevent infection with all oncogenic HPV 
types and therefore cannot replace the traditional cervical cancer 
cytological screening. However, upon implementation of HPV 
vaccination, screening methods and intervals may be modified 
to account for changes in population risk for the development of 
cervical cancer. 

Both vaccines, or at least one, are currently available within 
many European countries including Croatia. Vaccination against 
HPV will clearly be an important tool in the battle against cervi-
cal cancer, and all European countries now need to be planning 
comprehensive cervical cancer prevention programmes that 
effectively integrate cervical screening together with HPV vac-
cination as it is the combination of these that will offer the most 
effective long-term protection against this disease. 

So far, several recommendations for the use of vaccination 
were issued by different professional medical associations in 
Croatia, but still no consensus was reached. Additionally, the cost 
of vaccination is not covered by the Croatian Health Insurance. 
In order to ensure reimbursement of vaccination by the Croatian 
Health Insurance Institute, a request would need to be produced 
and an expert committee would then decide if the request is to 
be accepted (17). These procedures will probably be engaged in 
the near future. Making a decision on the reimbursement of the 
vaccination requires careful consideration and a comparison of 
the cost-effectiveness of a mandatory vaccination against other 
competing public health priorities. 

Regardless of the reimbursement policy for recommended 
vaccination, it is evident that the priority in Croatia is to establish 
primarily a nation-wide organised cervical cancer screening pro-
gramme, and immediately after include HPV vaccination within 
a well designed vaccination programme. This could be achieved 
by introducing HPV vaccination into the mandatory Childhood 
Vaccination Programme (17).
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CONCLUSION

Opportunistic screening in Croatia did reduce the incidence 
and the mortality rates of cervical cancer among Croatian women 
in the last two decades because it was and still is based on a high 
quality of conventional gynecological cytology but still, rates 
are very high compared to countries that implemented organised 
cervical cancer screening. Now, there is a very urgent need to 
move forward with the introduction of a comprehensive organised 
cervical cancer prevention programme in Croatia that will include 
organised cervical screening of adult women and organised HPV 
vaccination of adolescent girls. Indeed, this is the only way how 
to further reduce cervical cancer rates, while providing equitable, 
cost-effective protection to all women in Croatia.
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