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Abstract. Ovarian cancer is known to have a poor prognosis, 
being the 7th most common cancer type in women with regard 
to incidence and mortality worldwide. The present study 
underlines the importance of early diagnosis and prevention 
management of ovarian cancer. This study is a hospital‑based 
case‑control study that was conducted at the same time in 
two similar hospitals from different countries, Romania and 
Germany, over three years. The results showed that significant 
differences were identified for the two groups with regards 
to the age factor (P<0.001). A risk analysis was performed to 
determine whether the patients from Romania were exposed 
to a risk factor. The risk of developing deadly diseases was 
deemed much higher owing to insufficient protocols or infor‑
mative programs in Romania. The medical information, early 
diagnosis and standardized therapy with optimum treatment 
based on health policy and health care systems, play a key role 
concerning the management and prognosis of ovarian cancer 
which are different from country to country.

Introduction

Ovarian cancer has a global incidence of 42 cases per 100,000 
and is the second cause of death among the gynecological 
cancers and the 7th cause of death among women  (1‑6). 
Having the highest mortality rate means it is considered a 
‘silent killer’ (2,7‑13).

Although ovarian cancer is a worldwide public health issue, 
there is currently no safe method to diagnose this pathology 
and form of prevention or early diagnosis of ovarian cancer 
are very rare. This cancer type is usually diagnosed by routine 
medical check‑up through ultrasound indicating suspected 
ovarian cancer, or the patient requests a medical examination 
because of clinical signs including abdominal pain or ascites 
with clinical relevance (7,9,13‑15).

The etiology and pathology of ovarian cancer are not fully 
known (5,8,11,16,17). The ovarian cancer pathology includes 
angiogenesis, hematopoiesis, hemodynamic and vascular 
homeostasis (the production of ascites) mediated by vascular 
endothelial growth factor (VEGF), a target molecule for peri‑
toneal metastasis (4). Cancer pathology involves not only the 
functions but also the immune system. Angiogenesis, hypoxia 
and inflammation can be identified on the cellular level (18). 
Excessive angiogenesis is mainly a feature of malignant 
development, but also an important component for other 
pathologic conditions (4,19‑25).

The aim of the present study was to underline the 
importance of early diagnosis. The study was conducted 
in similar situations in two different countries. Although 
in Romania the incidence of ovarian cancer, according to 
official data, is among the lowest in central and southeast 
Europe the mortality is extremely high (26). According to the 
World Health Organization (WHO), and The International 
Agency for Research on Cancer for Romania, the estimated 
incidence of ovarian was 13.6 [age‑standardized mortality 
rate (in Europe) per 100,000] and the average mortality rate 
was 7.0 (27). In the same report concerning ovarian cancer 
official data in Germany it was reported that the estimated 
incidence had a rate of  10.2 [age‑standardized mortality 
rate (in Europe) per  100,000] and the average mortality 
rate was 7.0  (27,28). Based on this official information a 
similar mortality was observed, although the incidence is 
different. In the present study, the situation at two different 
geographical points of Europe (Germany/Romania), but in 
similar hospitals, was analyzed with ovarian cancer being the 
common denominator.
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The majority of studies and guidelines have shown that 
patient age and stage of the disease play a key role in the prog‑
nosis (29,30). On the other hand, access to therapy according 
to the guidelines, having protocols or informative programs is 
beneficial to the patients and increases the surveillance (31).

Patients and methods 

Patient data. This is a hospital‑based case‑control study that 
was conducted over three years (January 2011‑December 2013) 
in the same period of time in two similar hospitals in Romania 
and Germany. The study contains data that have been conducted 
and processed individually. The data were collected in the 
Clinic of Obstetrics and Gynecology of the Diakonie Klinikum, 
Schwäbisch Hall, Germany, and in the Municipal Clinical 
Emergency Hospital of Timisoara, Romania. This study used 
pre‑existing, anonymized and irreversibly de‑identified data. 
Approval from the ethics committee was not required.

Variables. Newly diagnosed cases and those under regular 
medical treatment with a known malignant ovarian pathology 
were included. The German database included 49 patients with 
malignant ovarian pathology and the information was regis‑
tered according to patient age, tumor type, tumor size, degree 
of spread to regional lymph nodes, distant metastasis (TNM), 
grading, and FIGO classification for staging of ovarian cancer 
as determined by the International Federation of Gynecology 
and Obstetrics (FIGO). Comparatively the registered data from 
Romania regarding the age, anatomopathological diagnosis 
and the TNM classification were according to the described 
ovarian pathology. There were 97  malignant cases in the 
Romanian database.

Data were registered from patients at stages  1  to  3 to 
underline the importance of early diagnosis and prevention 
management of ovarian cancer.

Statistical analysis. For the statistical analysis we used the 
following software, respectively, SPSS17.0, Epi Info7 and 
Microsoft Excel. Descriptive statistics was realized by calcu‑
lating the mean values, the dispersion parameters, as well as 
the frequency tables. For the statistical significance non‑para‑
metrical tests were conducted in order to determine whether 
there were any statistical differences in the management of the 
disease for the two countries (Chi-square test of proportions). 
For the entire study the significance threshold of α=0.05 (5%) 
corresponding to the 95 confidence interval (CI) was used. The 
highlighting of the observed significant differences was real‑
ized through calculation of the P‑value. For the risk analysis 
the odds ratio (OR) parameter, and the 95% CI were calculated; 
for statistical significance the Chi-square test was applied.

Results

Age and disease development. Regarding the age between the 
two groups, there were high differences (P<0.001), as indicated 
in Table I. The differences between the two countries regarding 
the development and the dynamic of this disease are presented 
in Table II. For stage 1 there are no significant differences, but 
for the more advanced stages there was a significant increase 
among the Romanian population.

Risk analysis. Owing to the significant differences between 
the two groups, a risk analysis was performed to determine 
whether the patients from Romania were exposed to a risk 
factor. In addition, since in Romania there are not as many 
protocols or informative programs, the risk of developing 
lethal diseases is much higher. In Romania there are two main 
problems, i.e., patients who come to the doctors in their final 
stage or cases where the used protocols are not up to date, 
meaning that the patient easily ‘slips’ from stage 1 into stage 3 
(stage 3 vs. stage 2: P<0.001, OR=6.87, 95% CI=2.29‑20.61 or 
stage 3 vs. stage 1+2: P=0.026, OR=2.45, 95% CI=1.10‑5.47). 
All the results are presented in Table III.

Discussion

This study presented the situation of ovarian cancer in two 
regional hospitals in Romania and Germany. Regarding the age 
of our patients it was determine that between the two groups 
there were significant differences (P<0.001). According to the 
official data from the German Cancer Register, the median 
age at which patients are diagnosed with ovarian cancer is 
69 years, while in the present study, a median age of 66 years 
was observed in the German group. In the Romanian group 
the median age at which patients are diagnosed with ovarian 
cancer was 57 years.

According to the literature, ovarian cancer is diagnosed 
after menopause but also depends on ethnicity and geograph‑
ical area. The majority of the ovarian cancer patients' age 
among the global population is between 60 and 64 years, with 
the typical age of 63 at diagnosis. Results of a Chinese study 
suggested that the Asian population is younger at diagnosis, 
with ovarian cancer being diagnosed in the majority of the 
studied cases at an age of 50 years (32).

The mean age of the patients in the German group was 
66  years, which is over the globally reported age range, 
while in the Romanian group the mean age of the patients 
was 57 years, which was obviously younger than the globally 
reported parameters, but older than the parameters reported in 
the Chinese study.

Starting from this point, the disease dynamics and 
further development of the disease were assessed. A 
comparison between the two centers under observation 
regarding the stages of ovarian cancer was carried out. 
Although in stage 1 there were no significant differences 
regarding the comparison between the two centers, in 
stage 2 and afterwards stage 3 there were significant differ‑
ences during the comparison between the two centers. The 
significant difference identified in stage 3 between the two 
countries suggests that medical information, education 
among this population, early diagnosis, patient monitoring, 
and prevention through medical treatment, may play a key 
role in disease dynamics. Prevention and regular medical 
check‑ups play a very important role in decreasing mortality. 
This information was also mentioned in a population‑based 
case‑control study of ovarian cancer in women during the 
period 1971‑2011 (33).

The results of the present study are sustained by the 
results of the study of global surveillance of cancer survival 
for the period 1995‑2009 taken from 279 population‑based 
registries in 67 countries. The present findings show that 
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worldwide surveillance of cancer survival is different and the 
differences are shown through access to early diagnosis and 
optimum treatment based on health policy and health‑care 
systems (34).

In conclusion, the present results have shown the same 
pathology in different medical centers from different coun‑
tries and underlines the different approach of ovarian cancer 
according to the medical system and according to the patients' 
willingness and knowledge to perform the necessary medical 
check‑up at the appropriate moment in time. Thus, informing 
the patients, early diagnosis and standardized therapy play a 
key role in the medical act and varies from country to country.
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Table I. Descriptive statistics for our samples.

Sample	 No. of patients (n)	 Mean age	 Standard deviation	 Standard error of the mean

DE	 49	 66.1	 13.5	 1.9
RO	 97	 57.3	 13.0	 1.3

DE, German patient group; RO, Romanian patient group.

Table II. Comparison between tumor stages in the two countries. 

Stage	 DE	 RO	 p‑value

I	 4.1% (2 subjects)	 11.3% (11 subjects)	 P>0.05
II	 28.6% (14 subjects)	 5.2% (5 subjects)	 P<0.001
III	 67.4% (33 subjects)	 83.5% (81 subjects)	 P=0.044

DE, German patient group; RO, Romanian patient group.

Table III. Risk analysesa.

N=32	 Stage 2	 Stage 1	 Total	

RO	   5	 11	 16	        P=0.0011
DE	 14	   2	 16	 OR=0.06
Total	 19	 13	 32	 95% CI=0.01‑0.40

N=133	 Stage 3	 Stage 2	 Total	

RO	   81	   5	   86	        P=0.0001 
DE	   33	 14	   47	 OR=6.87
Total	 114	 19	 133	 95% CI=2.29‑20.61

N=146	 Stage 3	 Stage 1+2	 Total	

RO	   81	 16	   97	      P=0.026
DE	   33	 16	   49	 OR=2.45
Total	 114	 32	 146	 95% CI=1.10‑5.47

aRisk analyses starting from the assumption that the lack of information that exists in the Romanian system may be a risk factor regarding 
the development of new lethal diseases or a rapid increase from stage 1 to stage 3. DE, German patient group; RO, Romanian patient group. 
OR, odds ratio; CI, confidence interval.
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