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CORRELATION BETWEEN BREAST TUMOR PATHOLOGY AND COMORBIDITIES 
(Abstract): Breast cancer and benign neoplasm of the breast represent complex disorders with 
specific characteristics from a biological and clinical standpoint. Our research includes pacients 
diagnosed with breast tumours, admitted at the gynecology department of Emergency University 
Hospital Bucharest in between 2011 and 2015. We studied a sample of 434 female subjects with 
ages between 20 and 83, coming from all regions of the country. The objective of our research is 
to identify and analyze the comorbidities found in the breast tumor pathology. We went through a 
comparative analysis of breast tumors (both benign and malign) with frequently met disorders 
(overweight, diabetes mellitus, endocrine disorders, genitourinary disorders etc.). The majority of 
associacions between breast tumor pathology with different comorbidities are statistically signifi-
cant (p<0.01). Monitoring and disease management necessitates the cooperation of varied medi-
cal expertize, ranging from the family doctor to cardiologist, oncologist and so on. The identifica-
tion of comorbidities in breast tumor pathology may lead to increased life expectancy and quality 
of life for these patients, through personalized therapy and care. Key words: BEGNIN TUMOR, 
MALIGN TUMOR, COMORBIDITIES, LIFE QUALITY 

intrOduCtiOn
Breast tumor pathology (BTP) includes be-

gnin and malign neoplasms of the breast. There 
is a series of non cancerous disorders included 
in the generic category named “begnin breast 
disorders”. Begnin lesions bear some risk for 
developing breast cancer (BC) (1). Both, aca-
demic literature and medical practice do not 
precisely indicate the level of risk towards ma-
lignity (2,3). 

Recent studies of the International Agency 
for Research on Cancer (IARC) is placing BC 
on the top of the list, being present in 24.2% 
of all new neoplasm cases among women. It is 
also the leading cause of death for women (15%) 
regardless of the socio-econimic status of the 
countries in which the women live in (4). 

For Romania, the statistics are even more 
alarming. In 2018 BC holds first place amongst 
neoplastic disorders with an increase of 25.1% 
in new cases (5). In between 2007 and 2016 the 

frequency of the disease has raised from 24.0%ooo 
inhabitants to 28.0%ooo inhabitants (6). 

The phenomenon of the continuous increase 
of BC frequency implies the necessity of fol-
lowing a tailord approach to the problem. The 
continuous increase of BC cases points to the 
necessity to develop a tailored approach for 
each case. Early detection and diagnostic by 
screening the population in the greater risk 
group is extremely needed and cannot be over-
stated. As well, identification of comorbidities 
of patients suffering of BTP should be part of 
developing personalized treatment and therapy 
(7). All these actions contribute to reduce mor-
tality, cost of treatment and life expectancy for 
this group (8).

material and methOds
Our research includes pacients admitted in 

the gynecology department of Emergency Uni-
versity Hospital Bucharest during the period of 
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2011 and 215. The sample size is of 434 female 
subjects diagnozed with BTP, aged 20 to 83, of 
whom, 293 have begnin tumors (BT) and 141 
malign tumors (MT). 

We selected and analyzed BT subjects with 
results confirmed by ultrasound and/ or mam-
mogram. Our MT subjects had the results con-
firmed by histopathological examination.

We observed and respected the ethical guide-
lines and rules to maintain the privacy of the 
patients. The data was obtained with the ap-
proval of Emergency University Hospital Bu-
charest and anonymized.

For analysis and data verification, a data 
base has been developed in Ecxel-Microsoft 
Office 2007, in which we have recorded the 
following comorbidities associated with BTP: 
overweight, metabolic disorders, diabetes mel-
litus, cardiovascular disorders, endocrine dis-
orders, genitourinary disorders and anaemia. 
The data has been sorted with the help of the 
SPSS program. We have utilized the semnifica-
tion chi-square test (c2) for categorizing vari-
ables. The corelations are considered statisti-
cally significant for p < 0.01.

results and disCussiOns 
In biostatistics, publishing the study prem-

ises, assumptions, obervations and research, 
open for scrutiny determines the level of trust 
in the study conclusion.

In the present research we have started from 
the following premises: 
•	 According	to	official	statistics,	BC	contrib-

utes a significant percent in mortality and 

morbidity in the world; Romania is placed 
in the first positions (5);

•	 Scientific	 studies	 have	 shown	 a	 series	 of	
comorbidities associated with BPT, with re-
percussions on pacients’ health (9, 10);

•	 The	 Clinical	 Guide	 for	 BC	 recommends	
that the doctor should take therapeutic de-
cisions based on the tumoral characteris-
tics, its biology, age of pacients and also 
comorbidities (11). 
The investigated sample is represented by 

434 women subjects admitted in the gynecol-
ogy department of Emergency University Hos-
pital Bucharest from 2011 to 2015. Their main 
diagnostic is tumoral breast disorders, of which 
293 are begnin and 141 are malign (table I). 

Scientific literature states that within the 
population BT are more frequent then MT (1). 
This aspect has been noted also in our study 
(table I). BT and also MT are heterogeneous 
disorders which present distinctive clinical and 
biological characteristics. 

For demonstrating the homogeneity of the 
sample, we calculated the correlation coeffi-
cient (r) and and the standard deviation of the 
correlation coefficient (δ). The majority of cor-
relations with other diseases are statistically 
significant and mostly negative (low and me-
dium correlation, but stistically significant) 
(table II).

The subjects that have been investigated 
showed a series of disorders associated with 
BTP. Some of these have been present before 
the main diagnostic (BT or MT), and others 
have manifested after. The studied comorbidi-

TABLE I 
the samples distribution in relation to types of breast tumors 

N
Tumor Type

Benign Malign
n % n %

434 293 67.51 141 32.49

TABLE II
Correlation coefficient and standard deviation for the investigated comorbidities

Comorbidities r δ r/δr
Overweight -0.08 0.05 1.64
Metabolic disorders -0.20 0.05 4.06*
Diabetes mellitus -0.14 0.05 2.70*
Cardiovascular disorders -0.23 0.05 4.50*
Endocrine disorders -0.14 0.05 2.88*
Anaemia -0.23 0.05 4.66*

* statistically semnificative r/δr >±2 
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ties mainly impact the subjects with MT. The 
χ² calculation has shown that the majority of 
BTP associations with different disorders are 
statistically semnificative (p < 0.01).

When the energy intake is higher than the 
energy consumption it leads to overweightness 
and obesity. Regarding overweightness, a sig-
nificant number of subjects that presented it, 
for both BT (54 subjects- representing 18.4%), 
and MT (36 subjects- representing 25.5%) 
(table III). There is no significant statistical 
correlation between mammary tumors and over-
weightness. 

Obesity is a complex multifactoral disorder. 
The importance of this disease is represented 
by the extremely high incidence and association 
with numerous other comorbidities (10). 

Scientific studies mention that overweight-
ness within postmenopause represents a risk 
factor within breast carcinogenesis. If there is 
an increase of over 20 kg. compared to normo-
ponderal the risk of developing BC is increasing 
with 1.43-2.76 (12, 13). At postmenopausal 
period, estrogen hormone biosynthesis takes 
place in adipose tissue (in direct relation to 
body weight) but also in situ, in the mammary 
gland. Visceral obesity is increasing the risk of 
BC in postmenopausal period regardless of the 
obesity level. Estrogen and its metabolites can 
cause hyper-proliferation and neoplastic trans-
formation of breast cells by increasing prolif-
eration and DNA damage (14). 

Overweightness generates numerous medi-
cal complications, which some of them are: 
metabolic disorders, diabetes mellitus, heart 
and cerebrovascular diseases, hypertension and 
others. All of these disorders can be found in 
some sort of form at pacients with BTP. 

In the case of metabolic disorders, we note 
significant statistic correlation with mamary 

tumors (p<0.01). The sum of metabolism tu-
mors in the case of MT (N=31) is signifi-
cantly higher comparing with BT (N=24) 
(22.7% : 8.2%) (table III). 

In literature, the metabolic syndrome is as-
sociated with a raised incidence is associated 
with an increased incidence of BC, due hormo-
nal changes (9, 15).

Another studied disorder which is linked to 
overweightness and metabolism disorders, is 
diabetes mellitus. After analyzing the data, a 
significant statistic association has resulted 
(p<0.01) of BTP with the disorder. The pres-
ence of diabetes is higher in the case of MT 
(N=18) compared with BT (N=15) (12.5% : 
5.1% respectively) (table III).

The presence of this disorder is negatively 
influencing postoperative healing and predis-
poses to frequent infections, pathology encoun-
tered and patients in the present study.

In order to exemplify statistically the cor-
relation between BTP and various cardiovascu-
lar disorders found within the studied subjects, 
we have grouped the disorders based on Inter-
national Classification and Statistics of Dis-
eases (ICSD), edited by the Ministry of Public 
Health. They include: arterial hypertension, 
ischemic heart disease, other heart diseases, 
cerebrovascular disease and diseases of the 
veins, lymph vessels and lymph nodes.

We have calculated the χ2 test and resulted 
in a significant statistic correlation between 
BTP and these sort of disorders. The number 
of subjects with circulatory system disorders if 
very high, for both types of breast tumors: 90 
subjects with BT (30.70%) and 76 subjects with 
MT (53.90%) (table III). 

As the body mass index increases (BMI) the 
risk of arterial hypertension rises. An excess 
weight of 10% causes an average increase in 

TABLE III 
Comorbidities associated with the breast tumor pathology

Comorbidities
Tumor Type

Benign Malign
N % N %

Overweight
Metabolic disorders
Diabetes mellitus
Cardiovascular disorders
Endorine disorders
Genitourinary disorders
Anaemie

54
24
15
90
25
210
27

18.4%
8.2%
5.1%
30.7%
5.5%
72.3%
9.2%

36
32
18
76
26
84
38

25.5%
22.7%
12.5%
53.9%
18.4%
60.7%
27.0%
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systolic blood pressure by 6 mmHg (10). Once 
again we can observe that the studied disorders 
(overweight, metabolic disorders, diabetes and 
cardiovascular disorders) represent a clinical 
picture, a strong and complex pathology with 
strong influences between each other. 

Patients included in the study also have cer-
tain endocrine disorders associated with BTP.

A possible connection has been studied, be-
tween endocrine gland disorders and breast 
tumorigenesis. ERR (estrogen related recep-
tors) shows sequence homology with ER (es-
trogen receptors). EER modulates the tran-
scription not being activated by endogenous 
estrogen hormones. These receptors replace ER 
activity and are expressed as BC. According to 
a scientific study it seems that EER have a link 
also with endocrine disorders (16). This mech-
anism could be explained in some sort of way, 
the significant statistic correlation between BTP 
and endocrine gland disorders. The percentage 
of endocrine disorders recorded in the case of 
MT (18.40%) is raised higher compared with 
BT (8.5%) (table III).

According to ICSD, the category of geni-
tourinary disorders contains: diseases of the 
urinary system, disorders of the mammary gland 
(dysplasia, hypertrophy, swelling, inflamma-
tory diseases) and inflammatory diseases of the 
pelvic organs. These types of disorders associ-
ated with BTP, are present within subjects of 
the study, and in great numbers as well. There 
are 210 (71.70%) cases of BT and 84 (59.60%) 
cases of MT with genitourinary disorders (table 
III). The possible explanation of this situation 
is that dysplasia, hypertrophy, swelling and in-
flammatory diseases of the mammary gland are 
processes inherent in BC. Following the statis-
tical processing, the correlations are significant 
between associations (p <0.01). 

Low serum estrogen levels occur in pre-
menopause. Thus, conditions such as senile 
vaginitis or some inflammatory diseases of the 
mammary gland can occur. 

A possible link between inflammation and 

BC has been studied. An important role would 
be kept by the TLR2 receptors involved in the 
inflammatory response in normal intestinal and 
mammary epithelial cells but also in oncogen-
esis. Inhibition of TLR2 stops the development 
of BC (17). 

Finally, the clinical picture of BTP comor-
bidities is supplemented by anaemia: iron and 
vitamin B12 deficiency anemia, coagulation 
abnormalities and other bleeding disorders. The 
statistically significant correlation (p<0.01) of 
BTP with anemia is also present in this case. 
Anemia of various degrees was noted by a per-
centage of 27.0% for MT (N=38), followed by 
a lower percentage, 9.2% for BT (N=27) (table 
III). This is explained by the fact that anemia 
is a pathology secondary to the tumor process. 
The condition is present, in most cases, as a 
result of antitumor therapy.

COnClusiOns
•	 Frequently	met	disorders	amongst	pacients	

with BT and MT are: overweightness (54:36), 
metabolic disorders (24:32), diabetes mel-
litus (15:18), cardiovascular disorders (90: 
76), endocrine disorders (25:26), genitou-
rinary disorders (210:84) and anaemia (27: 
38). These seem to outline a specific BTP 
picture;

•	 Most	 comorbidities	 (with	 the	 exception	 of	
overweightness) has statistically significant 
associations (p <0.01) with BTP. These 
mainly affect subjects with BC;

•	 Certainly,	the	presence	of	comorbidities	in	
patients with BC impacts their quality of 
life. That is why it is very important to 
understand them for a personalized approach 
to antitumor treatment.

•	 The	studied	diseases	have	certain	common	
characteristics and mechanisms that influ-
ence each other. In this sense, we consider 
that in the further epidemiological studies 
should be performed on extended population 
to understand the connection with the breast 
tumor process.
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