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ABOUT LUNG CANCER IN ROMANIA AND CONSTANTA COUNTY

Severin Beatrice1, Broasca Madar Valentin1, Mocanu Elena1, Ionita Oana1, Chirila Sergiu1

ABSTRACT

Abstract: In Romania lung cancer represents the second most common cancer after breast cancer, for both 
sexes, and is the leading cause of death among patients with cancer. 

Between 2011 and 2019 the incidence of cancer had a growing trend for both Romania and Constanta 
County. Unfortunately, the forecast regarding the incidence of cancer in Romania shows a trend of continuous 
rise of new cancer cases until 332.7%000 inhabitants by 2025.

In these conditions we wanted to analyze some aspects of lung cancer situation in Constanta County.
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Introduction

In 2020 in the statistics of World Health 
Organization (WHO) were more than 19200000 
new cases of cancer around the world, with 
9 958 133 deaths (1). Lung cancer represents 
the second most common cancer (11,4%) after 
breast cancer, for both sexes, and is the leading 
cause of death among patients with cancer (18% 
of all deaths) (2).

In 2020, in Romania were 98886 new cases 
of cancer and 54486 deaths caused by cancer. In 
our country lung cancer represents the second 
most common cancer (12.3% of all cancers) but 
after colorectal cancer (breast cancer is on third 
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place). 
In Romania cancer is the second leading 

cause of death after diseases of the circulatory 
system. When it comes to mortality, lung cancer 
tops the other forms, with 19.8% of cancer-
related deaths (3, 4). 

It is important to note that 40% of cancers 
can be prevented with a healthy life style: diet 
rich in vegetables and fruits, without tobacco use, 
regular physical activity, with an optimal weight, 
and avoiding physical, chemical and biological 
carcinogens from environment. Also by early 
detection of cancer and early treatment increases 
the healing rate.

In these conditions we wanted to analyze 
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ABSTRACT

Neonatal diabetes (ND) appears during the first 
months of life and is caused by a single gene mutation. 
It is heterogenous and very different compared to other 
forms of multi-factorial or polygenic diabetes. Clinically, 
this form is extremely severe, however, early genetic di-
agnosis is pivotal for successful therapy. A large palette of 
genes is demonstrated to be a cause of ND, however, the 
mechanisms of permanent hyperglycemia are different. 
This review will give an overview of more frequent genetic 
mutations causing ND, including the function of the mu-
tated genes and the specific therapy for certain sub-forms.

Keywords: Classification; Mutations; Neonatal dia-
betes (ND); Syndromes.

INTRODUCTION

Most of the patients with diabetes mellitus (DM) in 
childhood suffer from DM type 1 (DMT1) that is of auto-
immune etiology [1,2]. This form of diabetes appears after 
the first 6 months of life, and reaches the highest incidence 
in the 9-14 years age group, with the rising incidence in 
the age group before 4 years of age [3]. The persisting 
hyper-glycemia is due to autoimmune destruction of in-
sulin producing β-cells in the endocrine pancreas leading 
to insulin deficiency. It is considered a polygenic disease 
involving mostly DQ and DR human leukocyte antigen 
(HLA) genes conferring susceptibility or resistance toward 
the disease [4-8]. Diabetes mellitus type 1 accounts for 
more than 95.0% of cases in childhood [7,9,10]. During the 
last few decades, obesity in childhood has caused increase 
of DM type 2 (DMT2) in children, which is induced by 

an interplay of genetic and environmental factors. Genetic 
factors involved in DMT2 are still not precisely elucidated. 
A number of different gene polymorphisms affecting β-cell 
function causes impaired insulin secretion or insulin resist-
ance [11,12]. The prevalence of DMT2 in childhood and 
adolescence varies in different countries, reaching up to 
30.0% of all cases with DM in regions with the highest 
childhood obesity rates [1].

Monogenic diabetes (MD) caused by mutations of 
a single gene is a separate form of DM with a distinct 
etiology, clinical presentation, therapy and outcome. Mo-
nogenic diabetes is a heterogenous group of sub-forms of 
diabetes caused by mutations in different, highly penetrant 
genes that are pivotal for pancreas development, sensing 
of the level of glucose for insulin secretion, cellular me-
tabolism, cell membrane depolarization control, or insulin 
synthesis/excretion [13-19]. Monogenic diabetes is not 
common, but it does account for 1.0-6.0% of pediatric 
diabetes cases [20].

Generally, based upon the detected mutation, timing 
of presentation, and affected genes, MD can be classified 
as follows [19]: 1) neonatal diabetes (ND) (occurring be-
fore 6 months), 2) syndromic ND associated with extra 
pancreatic features, and 3) autosomal dominant familial 
hyperglycemia or diabetes or maturity onset diabetes of 
the young (MODY). This review will give an overview 
of mutations causing diabetes in the neonatal period that 
includes ND and syndromic diabetes.

Genes Involved in Monogenic Diabetes. Mutations 
in about 40 different genes are recognized as a cause of 
MD. These encompass genes involved in different pro-
cesses that could compromise insulin secretion and action 
such as: reduction of β-cell number or pancreatic aplasia, 
impaired β-cell development, glucose sensing or metabo-
lism, failure to depolarize cellular membrane and expul-
sion of insulin in circulation, failure of insulin synthesis, 
increased destruction of β-cells including immune-based 
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some aspects of lung cancer situation in Constanta 
County.

Material and methods

For this study data were taken from the 
reports of Public Health Department-Constanta 
(2011-2019) and from the record files of patients 
(from 2011 to 2016), who were hospitalized in the 
Department of Medical Oncology at Constanta 
Emergency Clinical County Hospital. As for the 
analysis, we have used statistical quantitative 
methods.

Results 

The incidence rates of cancer in Romania 
and Constanta County are presented in figure 1 
and figure 2. 
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Figure 1 – Incidence of cancer in Romania per 100000 
persons
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Figure 2 – Incidence of cancer in Constanta County per 
10000 persons

The lung cancer incidence rate in Romania 
was between 38 and 44 per 100000 persons 
(figure 3). The mortality rate for this type 

of cancer (figure 4) increased from 43.4 per 
100000 persons (43.4%000) to 44.2%000 with a 
maximum of 46.5%000 in 2015 (5-7).

 
  

39.7

41.7

42.5
43

43.4

39.8
39.5

40.5

38.8

36

37

38

39

40

41

42

43

44

2011 2012 2013 2014 2015 2016 2017 2018 2019

Incidence of lung cancer Linear (Incidence of lung cancer)

Figure 3 – Incidence of lung cancer in Romania per 
100000 persons
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Figure 4 – Cancer mortality rates in Romania per 100000 
persons

The incidence rate of lung cancer in 
Constanta County fluctuated between 4 and 6.11 
per 10000 persons between 2011 and 2019 (5, 8, 
9). Regarding the mortality rates we do not have 
data for Constanta County, as we found official 
data only for national statistics. 

Due to the pandemic conditions we had 
access to the record files of patients only from 
2011 to 2016. During this time, 79 patients with 
lung cancer were hospitalized in the Department 
of Medical Oncology of the Emergency Clinical 
County Hospital of Constanta. 

Most cases were recorded in urban areas 
(50.63%). This distribution of cases in Constanta 
County is consistent with the situation found at 
national level.

Most cases of lung cancer (approximately 
95% of the total) occur in people over 51 years 
old. The 61-70 age groups are the most affected. 
Furthermore, over 87% of cases occur in males.
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92.4% of patients worked in a noxious 
environment that contained: radiation, pollutants 
from the oil industry, and pollutants from the 
wood industry. 

97.46% of patients were heavy smokers 
that have smoked for 15 to 40 years (fi gure 5). 
10.13% of the patients had a history of lung 
diseases that increase the risk of cancer: chronic 
bronchitis and chronic obstructive pulmonary 
disease.
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Figure 5 – Proportion of lung cancer cases according to 
the number of cigarettes smoked per day

The proportion of symptoms for our 
patients is shown in Figure 6. 
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Figure 6 – The proportion of lung cancer cases depending 
on the presence of clinical signs and symptoms

51 of the patients (64.55%) already had 
extrathoracic metastases by the time of hospital 
admission. Most extrathoracic metastases 
were found in lymph nodes and liver, 41.77% 
and 8.86%, respectively, but there were also 
other metastatic sites: brain, peritoneum, bone, 
intestine, kidney, and adrenal glands.

To establish the diagnosis and monitor 
the therapy, the following investigations were 

performed: radiological examination, computed 
tomography (CT), bronchoscopy with biopsy, 
sputum cytology, ultrasound examination 
(to detect metastases) and laboratory tests 
(hematological and immunochemical tests). 

Unfortunately, after imaging examinations, 
we found out that most patients were already in 
stage II or III at the time of diagnosis.

Among the laboratory tests that have 
been performed and are signifi cant for cancer 
we mention (fi gure 7): cytokeratin fragment 19 
(Cyfra 21-1), neuron specifi c enolase (NSE) and 
carcinoembryonic antigen (CEA). 
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Figure 7 – Proportion of lung cancer cases according to 
laboratory test results

In cancer patients, for Cyfra 21-1 the 
values exceed 3.3 ng/mL. The average value of 
this study was 17.3 ng/mL, with a maximum of 
30.1 ng/mL.

For cancer, the values for NSE exceed 16.3 
ng/mL. The average value was 28.28 ng/mL with 
a maximum of 60.3 ng/mL.

In case of carcinoembryonic antigen, 
the values were diff erent for smokers and non-
smokers: over 5.0 ng/mL, respectively, over 3.0 
ng/mL. In this study only two of the patients are 
non-smokers. In both cases, the CEA values were 
increased; the average value was 29.5 ng/mL, and 
the highest value was 44 ng/mL. For smokers the 
average value for CEA was 17.50 ng/mL, with a 
maximum value of 44 ng/mL.

Discussions

Between 2011 and 2019 the incidence of 
cancer had a growing trend for both Romania and 
Constanta County. Unfortunately, the forecast 
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regarding the incidence of cancer in Romania 
shows a trend of continuous rise of new cancer 
cases until 332.7%000 inhabitants by 2025. In 
these conditions, a greater emphasis must be 
placed on prevention and improvement of the 
quality of life.

The average age of the patients in this study 
when diagnosed is 62 years. The minimum age 
registered in lung cancer patients is 40 years, and 
the maximum age is 80 years. The distribution of 
cases by age groups is similar to that existing one 
at national level, about half of the cases of lung 
cancer in Romania being in people aged 45-65 
years. 

Moreover, the same situation can be found 
if the distribution of cases is made by gender, but 
with a growing trend among women.

According to clinical trials, the exposure 
to occupational toxins increases the risk of 
lung cancer by 10 to 30 times depending on the 
period of exposure but with a history of cigarette 
smoking the risk is even greater (10).

In tobacco smoke are several thousand 
toxic substances and at least 70 are known to 
cause cancer (11). 

It is well known that 70-90% of lung 
cancers are due to smoking, depending by: 
gender, duration of smoking (number of years), 
number of cigarettes smoked per day, type of 
cigarettes, manner of inhalation and the age of 
initiation of tobacco use. 

Because more than half of the patients 
smoked one or even more packs of cigarettes 
per day, and the age of smoking in these patients 
varies between 15 and 40 years, we can say that 
the risk of lung cancer was very high.

As can be seen in figure number 6, in most 
patients the clinical situation was dominated 
by: cough, breathlessness, loss of appetite and 
asthenia.

National and European statistics show that 
these clinical manifestations, along with weight 
loss, are the most commonly reported problems 
in patients at the time of diagnosis. Regarding 
weight loss, a quarter of patients reported this 
weight change. The biggest weight loss was 15 
kg in two months.

According to clinical trials, 55% of 
lung cancer patients have bone, liver, or brain 
metastases at the time of diagnosis, and a third 

of them have clinical manifestations due to these 
metastases. In the present study, the percentage of 
patients with extrathoracic metastases is higher 
and approaches 65%. Unfortunately, statistics 
show that patients with extrathoracic metastases 
have a poorer prognosis.

For the three tumor markers evaluated to 
monitor patients, high values are recorded in over 
90% of cases. Values are 3 to 10 times higher than 
normal and are associated with a poor prognosis 
for survival rate. 

Depending on the stage and type of 
cancer, the treatment options for our patients 
were represented by a combination of: surgery, 
radiotherapy and chemotherapy.

Conclusions

With this upward trend in the evolution of 
lung cancer we can say that is very important to 
encourage healthy habits for cancer prevention 
and also regular medical tests for an early 
diagnosis of cancer in the case of people who fail 
to quit smoking.
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