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ABSTRACT

Purpose: According to the Bulgarian National Can-
cer Registry of 2017, breast cancer accounted for 26.8%
of all malignancies among women. The actual incidence
rate was 108.1 per 100 000.

Materials/ Methods: An observational retrospective
study was conducted among breast cancer patients diag-
nosed and treated at Dr Marko Markov Specialised Hos-
pital for Treatment of Oncologic Diseases (SHTOD) -
Varna, between 2016 and 2019. Descriptive statistics and
collected data included demographic characteristics,
clinical data (survival rates) and type of pharmacotherapy.

Results: In terms of gender distribution, signifi-
cantly more women were affected, accounting for approxi-
mately 99.05%. Patients from cities were almost 7 times
more than those from villages. Patients aged between 61
and 70 represented the largest number, which accounted
for 28.04% of all included in the study.

Conclusion: Taking into consideration not only the
efficiency but also the cost-effectiveness of available
treatment strategies can lead to considerably better thera-
peutic outcomes. There is no pharmacoeconomic data
analysis in Bulgaria. A further study of all direct and in-
direct costs is required in order to estimate the cost of pre-
mature death, reduced working capacity and disability

Keywords: breast cancer, incidence, North East re-
gion of Bulgaria, BNCR, NHIF,

INTRODUCTION:

According to the Bulgarian National Cancer Reg-
istry of 2017, breast cancer accounted for 26.8% of all
malignancies among women. The actual incidence rate
was 108.1 per 100 000. The actual mortality rate was 35.6
per 100 000. 67.3% of patients were diagnosed in the ini-
tial stages of the disease. In 27.5%, cancer was in the third
and fourth stage, and in the remaining 5.1%, the stage was
unspecified. A 2.1% increase in diagnoses at an advanced
stage was identified. The five-year relative survival rate
for breast cancer in Bulgaria was 72.8% - 11.1% lower
than the European average (83.9%). The age-standardized
incidence rate of breast cancer in Bulgaria was lower than
the European average. However, the age-standardized mor-
tality rate of breast cancer in Bulgaria was higher than
the European average — 24.1 and 23.1 per 100,000
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women, respectively [1].

The number of malignancies increase due to vari-
ous factors, including the world population growth and
the increase in life expectancy, as well as the socioeco-
nomic development of communities and their lifestyles.
The five-year relative survival rate for breast cancer in the
USA is 89.9%, in the UK - 86.6 and 72.8 in Bulgaria [2].
The age-standardized incidence rate in Europe is 46.3 per
100 000 people. In Bulgaria, this rate is twofold (108.1)
[3].

Europe, where only 9.0% of the global population
lives, is the second most affected region following Asia,
as new cases account for 23.4% of all new cancer cases
and 20.3% of all deaths caused by cancer in the world
[4]. Breast cancer is among the leading causes of death
in women, responsible for 15% of disease-related deaths
globally. In countries with a mean life expectancy of over
70 years, approximately one in 8 women will be diag-
nosed with breast cancer, and about 70% of cases will be
observed at age over 60 [3]. Breast cancer accounts for
28.2% of all cancers in women. Newly diagnosed breast
cancer patients in Bulgaria in 2018 were 4 016, of which
454.2 in Varna Region, the average number for the coun-
try being 435.5 per 100 000 people [5]. Metastatic can-
cer has a much worse prognosis for the five-year survival
rate of about 27%. In comparison, localized breast cancer
that can be removed surgically has a five-year survival
rate of 98%, while the regionally spread has 85% [6].

According to the Bulgarian National Cancer Reg-
istry of 2017, breast cancer (malignant breast neoplasms)
is the most common cancer in women and accounts for
26.8% of all malignancies among women. The actual in-
cidence rate was 108.1 per 100 000. The actual mortality
rate was 35.6 per 100 000. 67.3% of patients were diag-
nosed in the initial stage (first and second) of the disease.
The five-year relative survival rate for breast cancer in
Bulgaria was 72.8% - 11.1% lower than the European av-
erage (83.9%). Breast cancer incidence rates increase af-
ter 35 and reaches its peak between ages 65-69 (214.2 per
100 000 women) [6].

The Specialized Hospital for Treatment of Onco-
logic Diseases (SHTOD) - Varna provides free examina-
tions of patients for the purposes of early detection and
successful treatment of oncologic diseases. In 2019, 671
people visited the outpatient unit at SHTOD, of which 528
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women and 143 men; the largest group were aged between
41 and 60 years. In about 1/3 of the people screened, ab-
normal results were found. Some of them were referred for
additional tests or consultations with specialists, while
others underwent surgical treatment or pharmacotherapy.
Newly registered patients in SHTOD - Varna in 2019 were
2724 people, where 2082 were from Varna Region and 642
from Dobrich Region. A total of 16 000 patients visited
the outpatient unit, and 14 685 were treated in the hospi-
tal. The leading diagnosis in 2019 was lung cancer, for
the first time surpassing prostate cancer which was sec-
ond. Colorectal cancer was the third most common can-
cer in men. A worrying trend towards an increase in the
new lung cancer cases in women was observed in 2019.
Air pollution can be seen as one of the major causes. In
2019 breast cancer was the leader in new cases, followed
by colon cancer and uterine cancer.

The above data imply the need for broader preven-
tion of cancers [7].

MATERIALS/ METHODS:

An observational retrospective study was con-
ducted among breast cancer patients diagnosed and
treated at Dr Marko Markov Specialised Hospital for
Treatment of Oncologic Diseases (SHTOD) - Varna, be-
tween 2016 and 2019. Descriptive statistics and collected
data included demographic characteristics, clinical data
(survival rates) and type of pharmacotherapy.

RESULTS:

In order to study the incidence rate of breast can-
cer among the population of the North East region of Bul-
garia and provide local authorities with evidence support-
ing the introduction of breast cancer screening pro-
grammes covering a larger population of the region, We
conducted an observational retrospective study among
breast cancer patients with regards to diagnosis, treatment
and follow-up care in the regional oncology outpatient
unit at SHTOD between 2016 and 2019. Data included
demographic characteristics, clinical data (survival rates)
and treatment pattern. The study covered a total of 1,373
breast cancer patients. Data was provided by the outpa-
tient unit of Specialized Hospital for Treatment of Onco-
logic Diseases (SHTOD) - Varna, which registered all di-

agnosed, consulted, treated, or regularly monitored can-
cer patients from hospitals in the city of Varna and the
North East region of Bulgaria between 2016 and 2019.
All patients signed written informed consent at their ad-
mission authorizing the use of their anonymized
(pseudonymized) data for scientific purposes.

Data included demographic characteristics (age,
gender); clinical data (survival rate); stage of the disease;
type of pharmacotherapy and other therapy: surgery and/
or radiotherapy; healthcare resource utilization (utilized
medicinal products); premature death (in years). Clinical
data were collected from the patients’ medical records
(data in the electronic database and patients’ paper files).
In terms of gender distribution, significantly more women
were affected, accounting for approximately 99.05%. Pa-
tients from cities were almost 7 times more than those
from villages. Patients aged between 61 and 70 repre-
sented the largest number, which accounted for 28.04%
of all included in the study.

Table 1. Demographic characteristics of breast can-
cer patients

Category Sub-group distribution in %
Age <30 0.36%
31-40 7.14%
41-50 19.81%
51-60 19.23%
61-70 28.04%
>70 25.42%
Gender Male 0.95%
Female 99.05%
Region City 87.18%
Village 12.6%
Abroad 0.22%

The mean age of the sample was 60.6 years. The
highest survival rate was in patients under 30 years of age,
followed by those between 41 and 50 years. The lowest sur-
vival rate was in patients above 70.

The treatment strategy of malignant solid tumours is
complex. Surgery, radiation therapy and pharmacotherapy
are applied.

Table. 2. Clinical characteristics of breast cancer by therapy

By therapy
Chemotherapy + surgical Surgical + radiotherapy Surgical + hormone therapy | Other
% survival | 92.3% 89.5% 97.1% 78.5%

The individual sequence of these approaches is de-
fined by an Oncology Commission (Tumour Board) con-
sisting of specialists from various medical disciplines based
on the Pharmacotherapeutic guideline for oncology dis-
eases [8]. Systemic drug therapy is an acknowledged ap-
proach along with the other two treatment patterns (surgery
and radiation therapy).
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Breast cancer patients at regional level were treated
following 4EC-4T chemotherapy regimen that included:
neoadjuvant (preoperative) systemic treatment, chemo-
therapy regimen: 4EC-4T Epirubicin, Cyclophosphamide,
Paclitaxel, anti-HER?2 therapy: 4EC-4TH Epirubicin, Cy-
clophosphamide Paclitaxel, Trastuzumab, adjuvant endo-
crine therapy in pre and perimenopausal patients, LHRH-
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agonist Tamoxifen. About 18% of all patients underwent
only surgery and 95.19% surgery in combination with
chemotherapy, hormone therapy, radiation therapy and/or
target therapy. Chemotherapy and hormone therapy were
part of the therapeutic schemes in 49.45% and 51.81% of
the patients, respectively. The most prescribed medicinal
products were epirubicin, cyclophosphamide, paclitaxel,

tamoxifen, Zoladex. All patients were women, and their
median survival time from diagnosis and treatment was
1.48 years at the end of the study period. Almost half of
the patients (48.1%) were in stage 1 or la.

Reimbursement levels and the price per unit (DDD)
paid by NHIF for all breast cancer medicinal products as
per clinical pathway ICD C50 were considered [9].

Table 3. Direct costs paid by NHIF for pharmacotherapy

Direct medical costs
Type of resources Time period Price per one cycle Price per course per | Sources of data
patient

Therapy 1 month and Positive Drug List,
12 months Annex 1, ...

Surgical therapy 1782.00 BGN Clinical path 193

Chemotherapy 1 year

Epirubicin 141.95 BGN 567.80 BGN

Cyclophosphamide 47.98 BGN 191.90 BGN

Paclitaxel 32.06 BGN 384.68 BGN

Hormone therapy

Tamoxifen 0.17 BGN (per day) 60.83 BGN

Goserelin 81.08 BGN (per month) 972.12 BGN (per year)

Radiotherapy 1 945.00 BGN

Information about the costs was obtained from offi-
cially published data in 2019 documents of NHIF and the
Pharmacotherapeutic Guideline. Clinical pathway 50 for the
treatment of cancer patients is described in the National
Framework Agreement. NHIF controls the consumed health
resources. In 2019 the number of patients with oncologi-
cal and onco-hematological diseases who received phar-
macotherapy grew by over 3%, and the costs paid by NHIF
for their treatment increased by 21% [10].

NHIF pays 97 BGN per day for palliative care which
is highly insufficient. According to healthcare profession-
als, the actual market price for hospice palliative care per
bed day is between 150 — 200 BGN [11]. During the last
stage of oncologic diseases, doctors’ primary duty is pain
management. Treatment methods are different depending
on the stage at which the disease is diagnosed therefore,
early detection multiplies the chances for a full recovery.
In the early stages, however, malignancies rarely have ap-
parent warning signs. Unfavourable statistics for our coun-
try (high percentage of late diagnoses, high mortality and
low five-year survival rates) come to show the importance
of screening and early detection of breast cancer.

DISCUSSION:

This study presents the demographic characteristics
of breast cancer patients and treatment patterns in the
studied group of patients from the North East region of
Bulgaria. Costs associated with breast cancer were calcu-
lated from the perspective of NHIF, whereas indirect costs
were not calculated. The study revealed that the majority
of affected patients were women (99.02%), which is in line
with statistical data at both national and global level. We
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found that patients between ages 61 and 70 prevailed —
28.04%, the mean age at diagnosis for breast cancer was
60.6 years in the North East region of Bulgaria, which sup-
ported literature data. Data collected by our study
matched national data. Male patients affected by breast
cancer accounted for 0.95%; the highest rate of breast can-
cer incidence was in cities — more than 87%, while in ru-
ral areas, it was about 13%. The highest breast cancer in-
cidence rate 28% was in the age group from 61 to 70
years, followed by 25% in the age group above 70, 19.8%
were patients aged 41 to 50 and 7.5% in the 30-40 years
range. Our data showed that the highest mortality rate
was in patients above the age of 70. During the four-year
period of the study, the highest survival rate of 100% was
registered in the first age group up to 30 years of age, fol-
lowed by 94% in the age range between 41-50, and the
lowest rate of 81% was in patients over 70. Surgical treat-
ment was preferred in more than 95 % of all diagnosed
patients. More than half of the surveyed patients received
radiotherapy, hormone therapy and chemotherapy,
whereas target therapy was preferred in only 4.73% of the
cases. Our study confirmed that hormone therapy domi-
nated chemotherapy which is similar to other publications
[12, 13, 14]. In other studies, hormone therapy is an effi-
cient and cost-effective alternative of chemotherapy treat-
ment strategies [15, 16]. The prescribed treatment
protocols were in accordance with those approved in the
respective pharmacotherapeutic guideline for oncology
diseases available in Bulgaria in 2019. Treatment patterns
varied among the surveyed patients due to cancer stage,
comorbidities and other determinants. Bulgarian breast
cancer patients have been provided with financial access
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to the latest innovative therapies

Along with surgical treatment and radiation therapy,
chemotherapy currently remains the main approach for tu-
mour cells treatment. An essential drawback of conventional
chemotherapeutic agents is their poor selectivity for
neoplastic over healthy cells, which leads to many side ef-
fects and low effectiveness of the treatment.

The rapidly increasing number of patients with
neoplastic diseases and the high mortality rate among them
put scientists and pharmacists in a situation of need for the
development of a new, adequate treatment [17].

Neurotensin (NT) is a 13 amino acid containing
neuropeptide expressed in both the central nervous system
(CNS) and periphery (gastrointestinal tract and the cardio-
vascular system)!'8]. Like other neuropeptides, Neurotensin
has different functions. It is a neurotransmitter and
neuromodulator in the central nervous system and a local
paracrine hormone in the periphery, particularly in the
gastrointestinal tract[19]. In the brain, NT plays a role in
naloxone-independent antinociception and appears to be
an important modulator of nociceptive regulation. The bio-
logical activity of the new NT(8-13) analogues is currently
under investigation [17]. Opioid peptides are promising in
terms of clinical application and use as analgesics.

The biological effect results from specific interac-
tions of the peptide with three different receptors (NTSI,
NTS2 and NTS3/sortilin). The basic sequence for modifi-
cations was its C-terminal hexapeptide NT(8-13) (Arg8-
Arg9-Prol0-Tyrl11-Ile12-Leul3). Besides their numerous
central and peripheral functions, it was reported that NTRs
are over expressed in various human tumours. NT peptides
are known to influence cell proliferation and pass through
the blood-brain barrier. Like many other neuropeptides, the
main drawback in using NTs is their extremely short half-
life as a result of their rapid degradation by peptidases. To
overcome this problem, various neurotensin analogues were
synthesized. The biological activity of the new NT (8-13)
analogues is currently under investigation. Received pre-
liminary data from MTT assay of the parent molecule tested
in a wide concentration range (2 - 0.03 mM) on MCF-7
(breast cancer cells) and 3T3 (non-cancerous cells) after 72
hours, showed slight influence on viability over both ‘nor-
mal’ and cancer cell lines.

Neurotensin (8-13)-based drug design is a hopeful
perspective for drug development. Using Neurotensin (8-
13)-sequences does not endanger drug interactions at the
cytochrome P450 3A4 level [20]
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RGD- and Neurotensin(8-13)-based drug design is a
hopeful perspective for drug development. There is a great
deal of data on the observed therapeutic effects of both se-
quences (e.g. anticancer, analgesic etc.), but little is known
about the pharmacokinetics of these peptides and the pos-
sible drug interactions in which they can be involved. Hy-
drolytic stability of the peptides is one of the most impor-
tant properties regarding their application in practice. Early
information on the stability is essential for the
pharmacokinetic behavior in the body, for the storage con-
ditions, the occurrence of toxic effects associated with its
degradation products. Using Neurotensin (8-13)-sequences
does not endanger drug interactions at the cytochrome P450
3A4 level [20]

It is necessary to calculate not only direct costs paid
by NHIF but also indirect costs paid by the patient and so-
ciety so as to estimate the real value of disability and pre-
mature death. This will serve as an initial step for further
national and regional studies of the cost of illness for a bet-
ter understanding of the real impact of breast cancer from
different perspectives: society, patients and their families.
Economic evidence should be considered an important tool
for decision-making in the healthcare sector. Thus, the fi-
nancial impact of specific innovative therapies could be
identified, and scarce resources could be re-distributed bet-
ter [21].

This study has confirmed national and international
trends regarding breast cancer incidence at a regional level.
Early diagnosis and regular follow-up of breast cancer pa-
tients and the choice of the best treatment strategy would
ensure the desired therapeutic outcomes, would reduce the
social burden and save healthcare resources. All these as-
pects need to be researched in further studies for the North
East region of Bulgaria.

CONCLUSION:

Taking into consideration not only the efficiency
but also the cost-effectiveness of available treatment strat-
egies (surgery, radiation therapy, medicinal products with
different mechanism of action) can lead to considerably
better therapeutic outcomes. There is no pharmacoeconomic
data analysis in Bulgaria of whether the increase in costs
leads to better survival rates and better quality of life as
NHIF monitors only quantitative and not qualitative indi-
cators. A further study of all direct and indirect costs is re-
quired in order to estimate the cost of premature death, re-
duced working capacity and disability [11].
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