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Simulating PSA reflex algorithm in hospital: how
much can be saved?
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Background
Prostate cancer is the second most common cancer in Europe
after that of the lung. The diagnosis of prostate cancer can be
performed through several tests but, in Italy, doctors tend to
request often both the total and free PSA even in cases
where the total PSA doesn’t justify the further request of
free PSA, with a consequent growth of the costs for the
National Health System. The aim of our study was to predict
the saving in Euro and reduction in free PSA tests, applying the
‘PSA Reflex’.
Methods
‘‘PSA reflex’’ is an algorithm and consists of the automatic
determination of the free PSA only for cases of total PSA values
between 2 and 10 ng/ml. We calculated the number of total PSA
and free PSA exams performed in 2014 in an Italian Hospital
and, simulating the application of the ’PSA Reflex’ in the same
year, we calculated the decrease in the number of free PSA
requests and we tried to predict the Euro savings in reagents,
obtained from this reduction.
Results
In 2014 in the Hospital of Grosseto 25,955 total PSA tests have
been performed: 3,631 (14%) resulted greater than 10 ng/ml;
7,686 (29.6%) between 2 and 10 ng/ml; 14,638 (56.4%) lower
than 2 ng/ml. The performed free PSA tests were 16904.
Simulating the use of ’PSA Reflex’ algorithm, the free PSA tests
would be performed only in cases with total PSA values
between 2 and 10 ng/mL with a saving of 54.5% of free PSA
exams and of 8,971 euros, only for reagents.
Conclusions
’PSA Reflex’ algorithm is more cost effective: it leads to a
reduction of the costs to an improvement in the appropriateness
of care. The estimated intralaboratory savings, due to the reagents,
are modest but they are followed by an improvement in the
overall outcome and by the additional savings represented by all
the other diagnostic processes for prostate cancers.

Key messages:

� PSA reflex is a cost effective algorithm useful to reduce the
costs for National Health System.
� The saving is not represented only by reagents, but also by

other diagnostic processes for prostate cancer.
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Background
Cervical cancer is ranked as the second-to-third most frequent
cancer in women worldwide with an estimate of 528 000 cases
in 2015. In 2015, about 266 000 women died from this
preventable disease. The incidence and mortality rates of
cervical cancer in Russia are high and show little or no
tendency to decrease. Information on survival is recognized as
an important indicator in cancer control activities. The aim of

this study was to determine factors associated with cervical
cancer patients’ survival.
Methods
This cohort study comprised 1548 women from the
Arkhangelsk Cancer Registry (ACR) with malignant neoplasm
of the uterine cervix newly diagnosed over a period from
January 1, 2005 to November 11, 2016. Based on medical
records, the ACR contained information on cervical cancer
stage, year-end vital status, histological type of tumour
(squamous cell carcinomas, adenocarcinomas and other/
unspecified malignant neoplasms), age at diagnosis (15-44,
45-54, 55-64, 65-74 and �75), date of birth, and date of death.
The Kaplan-Meier analysis was applied for statistical purposes.
Results
Younger women and women diagnosed with cervical cancer
stage I and II had longer survival compared to older women and
women diagnosed with advanced stages. The mean survival time
(in months) for cervical cancer among urban residents was 95.0
(95% CI: 91.0-98.9) while among rural citizens it was 85.9 (95%:
78.9-92.8), p = 0.018. The squamous cell carcinoma histological
tumour type was associated with longer survival compared to
the adenocarcinoma type: mean survival time 97.1 (95% CI
93.4-100.7) and 67.7 (95%CI 55.2-80.2), p < 0.001.
Conclusions
The findings suggest that age at diagnosis, cancer stage, patient
residence, and histological tumour type were associated with
longer cervical cancer patients’ survival.

Key messages:

� Younger women and women diagnosed with cervical cancer
stage I and II had longer survival compared to older women
and women diagnosed with advanced stages.
� Patient residence, and histological tumour type were

associated with longer cervical cancer patients’ survival.

Breast cancer screening, risk factors and simptoms
awareness among sicilian women
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Background
Breast cancer is known as the most common malignancy
cancer among women and it can be treated or even cured
through early diagnosis. Lower breast cancer awareness may
contribute to delay diagnosis and poor cancer survival. We
aimed to assay the status of breast cancer screening, identify
levels of risk factors and symptom awareness, as well as
predictors of higher awareness in a sicilian female population.
Methods
A cross-sectional study involving 210 healthy women of 20 to
65 years old, living in Sicily (South Italy). A multi-part
questionnaire was administered between January and March
2017. Multiple response analysis was used to determine the
total response of women on breast cancer risk factors and
symptoms. The association of risk factors and symptoms
awareness with age, level of education and marital status was
examined by Chi-square and Fisher exact test.
Results
The regular self-breast exam had been carried out by 28.9% of
the women. 51.4% of the women were aware of breast
screening, only 45.7% were already part of this program. Only
25.1% (258/1026 responses) reported having knowledge of breast
cancer risk factors. The most known risk factors were ‘‘first-degree
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relative history of breast cancer’’ (27.1%) and ‘‘previous breast
cancer’’ (24.3%). Only 42.1% (480/1140 responses) women had
knowledge of the disease simptoms. The youngest and oldest,
participants with lowest educational level and housewife recog-
nised the fewest cancer risk factors and symtomps.
Conclusions
Most respondents were unable to recall any symptoms or risk
factors for breast cancer. Large socio-demographic inequalities in
recognition of some common cancer risk factors and symptoms
highlight the need for target campaigns to increase awareness, to
encourage early presentation and to improve cancer outcomes.

Key messages:

� The knowledge of the socio-demographic inequalities in
breast cancer awareness can be used to improve the
effectiveness of future health programs.
� To improve correct information about breast cancer and breast

cancer screening by specific public awareness programs.

Development of a policy paper on National Cancer
Control Programmes
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Issue/problem
National Cancer Control Programmes (NCCPs) are a health
policy tool for alignment, planning and structuring compre-
hensive cancer policies.
Description of the problem
We carried out a survey, followed by a comparative analysis
with a similar survey from 2011. As a result of the analysis
recommendations were to be formulated in the format of a
policy paper to EU and Member State policymakers.
Results(effects/changes)
A total of 30 countries (out of 35) returned the questionnaires.
Out of these, 28 have a valid NCCP. Twenty countries have a
single document, while eight have multiple cancer documents.
Terminology is different with 9 documents designated as
’programme’, 8 as a ’plan’, 6 as a ’strategy’ and 5 were of mixed
terminologies.
We can see that involvement of other stakeholders in the
processes of ideas, preparation, drafting, implementation and
evaluation is mostly on the side of the policy makers and the
professional community. Patients were involved most com-
monly in the drafting but much less so in the implementation
and evaluation stages.
Lessons
Development of NCCPs, which had started as a political
initiative, has taken ground and is an ongoing process in health
policy. Based on the results, we were able to develop a policy
paper to inform policymakers in cancer policy. NCCPs are
improving in terms of the contents and their comprehensive-
ness, with the following shortcomings requiring attention:

1. Only in a third of the countries all elements of the European
Guide on Quality National Cancer Control Programmes
were included

2. NCCPs lack dedicated subchapters and allocation of
financing, of additional resources and on access to
innovative medicines.

3. Allocation of specific resources (human, financial, infra-
structural) remains a problem.

Key messages:

� Enable policymakers to improve or develop their NCCPs,
including the tools to be used.
� Make NCCPs more comparable and convergent in bringing

together the strengths of positive experiences across Europe.

Age, sex and place of residence predicted the
diagnosis of late stage colorectal cancer in Estonia
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Background
The proportion of new primary colorectal cancer (CRC) with
distant metastasis at diagnosis in Estonia has been around 30%
for several decades and survival from CRC remains lower than
in Europe overall. In 2016, a pilot phase for CRC screening with
faecal blood test was initiated, targeting 60-year old people. The
objective of this study was to examine the risk of advanced stage
CRC in association with age, sex and place of residence.
Methods
Estonian Cancer Registry provided data on all adult (age �15
years) cases of colorectal cancer (ICD-10 C18–21). TNM stage
at diagnosis (UICC version 7) was based on information
reported by the hospitals. Death certificate only cases, autopsy
cases and cases with unknown stage were excluded. We
examined the risk of stage IV CRC in relation to available
sociodemographic factors, site and period of diagnosis.
Logistic regression was used to calculate crude and adjusted
odds ratios (OR) with 95% confidence intervals (CI).
Results
In multivariate logistic regression analysis, the risk of stage IV
was significantly higher among people living in North-Eastern
industrial region (OR 1.19, 95% CI 1.06–1.34) and Southern
rural region (OR 1.26, 95% CI 1.12–1.41) compared with
Tallinn (the capital). Increased risk was also associated with
male sex (OR 1.09, 95% CI 1.01–1.18) and age 50–59 years
compared with age 60–69 years (OR 1.18, 95% CI 1.04–1.33).
Risk was higher for colon vs. rectal cancer (OR 1.27, 95% CI
1.18–1.38) and decreased over time.
Conclusions
Increased odds of stage IV CRC in the Southern rural and
North-Eastern industrial region of Estonia may be partly
explained by patient delay, related to lower educational
level and awareness, and partly by reduced access to medical
care due to unemployment, lack of health insurance and
living in remote areas. Explanation for the observed age
differences could be legislative, as health insurance in
Estonia is guaranteed for all retired persons – currently
from age 63.

Key messages:

� The results point to the need to educate the public about
early alarm symptoms of CRC.
� An effective screening program with high adherence needs

to be introduced in Estonia.

Regional cancer mortality inequalities in Bulgaria
related to socio-economic indicators (2000–2012)
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Background
Geographic cancer mortality patterns have not been studied in
Bulgaria.
Aims
To measure regional differences in age-standardized cancer
mortality rates and the association between regional mortality
and socio-economic (SE) factors for all 28 regions in Bulgaria
for the period 2000-2012.
Methods
Data for the study are obtained from the National Statistical
Institute. Age-standardized mortality rates are estimated with
direct standardization using revised European standard
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