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Abstract 

 

 

Trible Negative Breast Cancer (TNBC) is a distinct subtype of Breast Cancer (BC) 

defined by the absence of Hormone and HER2 receptors on the cell surface of cancer 

cell. TNBC absence of hormone receptor suggests lack of target specific treatment and 

chemotherapy remained as the major therapeutic option for systemic treatment until 

recently. TNBC is connected with worse prognosis and high rate of recurrence during 

the first 5 years after diagnosis. In this retrospective study an analysis of clinical 

characteristics of patients diagnosed with TNBC and treated in Bank of Cyprus 

Oncology Center in the decade 2008-2017 was conducted. Data was collected from 

electronic registry and medical documents of the patients.  

330 women were included in TNBC cohort and 25 women in weak HR positive cohort. 

Patients median Age of Diagnosis was 58 years old. Only 0,92% of the patients were 

diagnosed with de novo metastatic disease. 5-year OS rate was evaluated at 75,41% 

and median OS did not reach at the end of follow-up.  The Median Ki67 score was 

60%. 10,95% of the examined patients had germline BRCA1 (5,84%) or BRCA2 

(5,11%) mutations. Stage (HR 1,5; p<0,0001) and Ki67% were poor prognostic factors 

whereas Anthracycline based chemotherapy regiment on adjuvant or neoadjuvant 

setting was connected with favorable prognosis compared to non-Anthracycline based 

chemotherapy regiments (HR 0,51; p<0,0001). 69 patients (21,1%) presented relapse 

(local or systemic) during follow-up period. Median OS after recurrence was 23 months. 

Patients with systemic relapse had shorter OS (HR 3,52, p=0,004). Most common site 

of metastasis was lower respiratory tract (59,42%). 36,23% of patients that recurrence 

occurred presented CNS involvement (brain metastasis or leptomeningeal disease).  
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Management of recurrent and metastatic TNBC remains challenging. Better 

understanding of TNBC, which presents genetic and genomic variability, is needed for 

the development of novel therapeutic agents and specific biomarkers based on 

precision medicine.   

Christos Cortas, University of Cyprus 
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Chapter 1 

Introduction 

1.1 Epidemiology 

BC cancer has become the most common cancer diagnosed globally and it accounts 

for 1 out 8 cancer diagnosis. 2.3 million new cases of BC were diagnosed in both sexes 

in 2020 worldwide and it represents 25% of cancer cases in females.1,2 BC is the 

leading cancer diagnosis in women in 157 out 185 countries providing data to Global 

Cancer Observatory.3 According to data extraction from GLOBOCAN 2020, a database 

gathering information from 185 countries worldwide, 2.3 million cases worldwide of 

female BC were diagnosed. De novo metastatic disease accounts for 3-6% in high 

income countries and 10-30% in countries with lower income countries.4  

The highest incidence rates, reaching more than 80 cased in 100.000 females, were 

observed in developed countries (Australia, New Zealand, Northern America, Western 

and Northern Europe). Whereas the lowest incidence of newly diagnosed BC was 

observed in developing regions (Central America, South Africa, Middle Africa and 

South-Central Asia), with the rates being lower than 40 cases every 100.000 women. 

Disparities in treatment and early diagnosis of BC are evident by the fact the mortality 

rates are much higher in transition countries than in countries with high socioeconomic 

status.5 Differences between coverage rates of organized screening programs 

according to European Commission Initiative evident even between European 

countries. Cyprus has one of the lowest rates of biannually examination in patients in 

ages between 50-69 years. In year 2017, only 35.1% of women took part in organized 

screening program however, the total coverage of women population went to 63.4% 

due to opportunistic examination.6  

It is estimated that in 2040 the number of annual numbers of BC diagnosis will be 

increased by 40% reaching 3 million cases globally. Whereas the deaths of BC are 
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estimated to present rise by 50% reaching 1 million deaths every year, while in 2020 

685000 deaths were noted. The main factors corresponding for the estimated increase 

are the aging population and global population growth.5  

TNBC accounts for approximately 10-20% of all invasive Breast Cancer Cases. The 

incidence is higher in premenopausal, African American women and females under 40 

years old. Additionally, TNBC is the most common BC subtype in patients with germline 

BRCA mutations.7,8,9 

 

1.2 Classification of Breast Cancer  

Intrinsic classification of BC was determined by Perou et al. in 2000 based on 

microarrays analysis of 8100 genes surgical specimens of BC. Through this analysis 

the phenotypic diversity of tumors was associated with gene expression diversity that 

could be proven by microarrays analysis. By analyzing gene expression patterns, a 

“molecular portrait” of tumors was obtained that could be interpreted into the biological 

behavior of a tumor.  Variation in growth rate, in the activity of specific signaling 

pathways and in the cellular composition of the tumors were all reflected in the 

corresponding variation in the expression of specific subsets of genes. BC was divided 

in four intrinsic subgroups according to type of epithelial cells (Basal or Luminal cells) 

and expression of hormonal receptors or overexpression of HER2 receptor. The four 

types were divided as Luminal A/B, HER2 overexpressed and Basal Like. Interestingly, 

the classification provided a significant predictive and prognostic tool for the treatment 

of BC.10 

Intrinsic subtypes were adapted by St Gallen Consensus in 2011. The international 

consensus that is gathered to address important clinical problems and dilemmas about 

the treatment of Breast Cancer. The consensus appreciated the classification of BC as 

prognostic and predictive panel. More precisely BC could be characterized as Luminal 

A (Hormone Receptor +, HER2 -, Ki67<14%), Luminal B (Hormone Receptor +, HER 

2 or Hormone Receptor +, HER2 -, Ki67>14%), HER2 amplified (Hormone Receptor -
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, HER2 -) or Triple Negative (Hormone Receptor -, HER 2 -). The expert panel 

consensus suggested as surrogate method of classification the use of 

immunochemistry (ICH) in the place of microarrays analysis which presented similar 

efficacy with a reduction of financial cost. The term “Basal Like” was redefined as 

“Triple Negative Breast Cancer” (TNBC) referring to the absence of expression of any 

of the receptors of clinical interest. An overlap of 80% was noticed between the two 

terms according to PAM50 assay, however TNBC includes special histologic subtypes 

such as medullary and adenoid cystic types.11 This classification manages to guide the 

treatment decisions about systematic therapy in adjuvant a palliative setting. However, 

Ki67 score measurement presented deviation between laboratories and at the 

meantime there was a debate about the proper value cut off point for the definition of 

“Ki67 low” or “Ki67 high” status. In St Gallen panel consensus in 2013 the cutoff point 

was redefined from 14% to 20%. Also, the Panel stressed the need for standardization, 

and that laboratories should participate in quality assurance programs.12 In 2015 the 

panel expressed again that the results of gene expression assays such as PAM50 can 

be achieved with less expensive methods such as ICH. However, a lower analytical 

validity in the Ki67 measurement method was noticed.13  

Luminal A and Luminal B BC present sensitivity to hormonal treatment whereas BC 

with amplification of HER2 receptors present sensitivity to anti-HER2 targeted therapy. 

On the other hand, Triple Negative subtype is refractory to Hormonal and anti-HER2 

treatments, and the only available treatment option for decade was chemotherapy.14 

Every intrinsic subtype can be characterized as a different disease entity with different 

prognosis workup and management. 

 

1.3 Pathology of Triple Negative Breast Cancer 

As it was described before TNBC is characterized by the lack of expression of 

Hormonal and HER2 receptors. However, the simplistic classification of TNBC only by 

its immunochemical features lacks in ability of understanding biologic features of a 
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disease that in reality it presents complex and heterogenous behavior. TNBC can be 

described as an umbrella term covering a variety of entities with marked genetic, 

transcriptional, histologic, and clinical differences.15,16  

TNBC mostly consisted of Invasive Ductal Carcinomas (IDCA), histologically. IDCA are 

characterized by brisk lymphocyte infiltration and tumor necrosis patterns.7 Though, 

TNBC presents also rarer histologic patterns such as medullary pattern, apocrine 

features carcinoma, secretory carcinoma and metaplastic carcinoma. Lobular 

carcinomas are not common to present Triple Negative features. Medullary carcinoma 

presents a good prognosis despite high grade histology and is described to have high 

lymphocyte infiltration.17 Apocrine carcinoma may present HER2 overexpression and 

is characterized by high androgen receptors signaling.18 Secretory carcinoma has 

salivary gland histopathologic profile, low proliferation rate and good prognosis.19 

Secretory carcinoma is associated with t(12;15) translocation, which results in an 

ETV6-NTRK3 fusion gene. Metaplastic carcinomas are described as heterogenous 

group of tumors with metaplastic differentiation of the neoplastic epithelium to 

squamous and / or mesenchymal cells. Metaplastic carcinomas present refractoriness 

to chemotherapy so it exhibits low survival rate.20 

Lehman and colleagues identified 6 subtypes of TNBC based on gene expression of 

21 breast cancer data set that included 587 TNBC cases. The analysis categorized 

TNBC to 6 gene expression entities namely Basal-like 1 (BL1), Basal-like 2 (BL2), 

Immunomodulatory (IM), Mesenchymal (M), Mesenchymal stem-like (MSL) and 

Luminal Androgen Receptor (LAR). The study managed to identify driver mutations 

and oncogenic pathways of every subtype.  

BL1 and BL2 subtypes presented mutations enriching cell cycle and cell division 

pathways (cell cycle, DNA replication reactome, G2 cell-cycle pathway, RNA 

polymerase, and G1 to S cell cycle). High proliferation of these types of TNBC has as 

result high Ki67 expression in immunochemistry assessments. Fast proliferation rate 

and enriched Ki67 expression suggests that BL1 and BL2 subtypes present sensitivity 
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to chemotherapy class taxanes. BL2 subtype presents mutations in glycolysis and 

growth factor signaling pathways.  

IM subtype shows high expression of genes taking part in immunogenic response. 

Expressed genes activate immune cell signaling, cytokine signaling, antigen 

processing and presentation, and signaling through core immune signal transduction 

pathways. IM genes taking part in immune response activation and enrichment are 

found also in medullary histologic type of TNBC. 

M and MSL subtypes present high expression of genes that activate pathways taking 

part in cell motility, ECM receptor interactions and cell differentiation. MSL subtype 

presents expression of genes that promote processes linked to growth factor signaling 

pathways that include inositol phosphate metabolism, EGFR, PDGF, calcium signaling, 

G-protein coupled receptor, and ERK1/2 signaling as well as ABC transporter and 

adipocytokine signaling. MSL subtype also shows enrichment of genes stimulating 

angiogenesis.  

LAR subtype does not present ER and PR receptors, even though it is heavily enriched 

in hormonally regulated pathways including steroid synthesis, porphyrin metabolism, 

and androgen/estrogen metabolism. LAR subtype is strongly related to histologic 

subtype of apocrine carcinoma. It presents a low proliferation index and longer OS.21  

In 2016 the 6-type classification was redefined to 4 types, namely BL1, BL2, M and 

LAR. TNBC subtypes were examined in terms of survival, prognosis, mutation burden 

metastatic site preference and were genomically analyzed as part of The Cancer 

Genome Atlas. IM subtype gene expression profile was affected by high concentrations 

of Tumor Infiltrating Lymphocytes (TIL) in the stromal of BC. TIL concentration is easily 

assessed by simple Hematoxylin Eosin stain section. High concentration of TILs is 

connected to increased sensitivity to immunotherapy with check point inhibitors. BL1, 

BL2, and LAR subtypes presented similar levels of TILs, but M subtype showed low 

TILs in cancer stroma. MSL gene expression profile was a misconception resulting 

from the presence of mesenchymal-like stromal cells. Importantly, there was a 
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significant difference between the efficacy of neoadjuvant chemotherapy between the 

four subtypes with BL1 presenting the highest pCR rate and LAR subtype the lowest.  

Different subtypes displayed different clinical features with BL1 subtype showing higher 

grade, lower stage and increased patient overall and relapse-free survival. Subtypes 

also presented different metastatic patterns.22  

 

1.4 Clinical Characteristics and Treatment of Triple Negative Breast Cancer 

As it was derived from the analysis of Perou and colleagues, lack of hormonal and 

HER2 receptor is an independent risk factor for poorer Disease-Free Survival (DFS) 

and Overall Survival (OS).10 TNBC is more common to be diagnosed in 

premenopausal, younger women with the cut-point to be set at 40 years old and African 

American women.23 Approximately 20% of patients with TNBC are identified to have 

BRCA germline pathogenic variants, with mutations in BRCA1 gene to be more 

common.24 BRCA related tumors are histologically classified as TNBC in 75% of the 

cases.25  

In a single center retrospective analysis of clinical data from 1601 patients diagnosed 

BC it was found that TNBC presents different clinical features compared to other 

intrinsic subtypes of BC. TNBC is diagnosed in younger patients comparing to other 

intrinsic subtypes. (53 vs 57,5 years, p<0,0001). Grade 3 was found more often found 

in TNBC (66% vs 28%, p<0,0001). The mean tumor size at diagnosis was larger in 

TNBC than other subtypes (3 vs 2,1 cm, p<0,0001). Interestingly only one third of 

TNBC primary tumors were smaller than 2 cm at the time of diagnosis. Also, TNBC 

presents higher mortality rate 42,2% comparing to 28% of non-TNBC (p<0,0001). The 

distance recurrence rate was about 34% and local recurrence was not a common event 

in this study. The poor prognosis of TNBC may be a result of the tendency of TNBC for 

hematogenous metastasis than lymphatic mutations.26 Importantly, patients diagnosed 

with TNBC experience high rates of recurrence during the first 4 years from diagnosis. 

During a 17-year follow-up period no recurrences occurred after the first 8 years. 
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Another clinical characteristic of TNBC is that it is commonly presented as interval 

tumor since it has rapid progression, and it is not found in mammography that is 

conducted in screening programs.27  

In a data analysis of SEER registry and Emory database examined the 

clinicopathological features of BC diagnosed in 158358 women. The follow up time was 

35 months in SEER database and 144.1 months in Emory database. Statistically 

significant difference was once again noticed in patients with TNBC in terms of high 

tumor grade (p<0,0001) and younger age of diagnosis (58,9 vs 61,8 years p<0,0001). 

Survival analysis showed that older age, higher grade, African American ethnicity and 

lack of surgical or radiotherapy treatment were independent negative prognostic 

factors for OS. Patients with TNBC had worse prognosis in all AJCC staging 

subgroups. Only in stage IA and IB the difference was not statistically significant even 

though there was a trend towards shorter OS. Study showed that even early TNBC has 

worse prognosis compared to non-TNBC subtypes and this should be taken account 

by physicians and patients considering adding or omitting systemic therapy in 

treatment plan.28  

Locoregional treatment of TNBC does not differ from other subtypes. Data about 

locoregional recurrence are conflicting. According to Haffty and colleagues 

locoregional recurrence rate of TNBC in breast conserving surgery combined with 

adjuvant radiotherapy was similar to Luminal types even though overall survival was 

much worse in TNBC group.29 However, there are researchers suggesting that there is 

increase up to 50% of local recurrence rate in patients with TNBC.30 There is a need 

for large sample and prospective analysis answering the question about optimal 

radiotherapy protocol and in general locoregional treatment according to different 

molecular subtypes of TNBC.26  

According to the available literature and contemporary knowledge there is no receptor 

specific treatment in adjuvant, neo-adjuvant and first line treatment for TNBC. Thus, 

the backbone of systemic treatment remains non-target specific chemotherapy. In 
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terms of stage II and stage III St Gallen consensus suggest the use of neoadjuvant 

treatment with or without immunotherapy.31 Patients achieving Pathologic Complete 

Response (pCR) have 6 times less chance of developing recurrence in contrast with 

patients who do not achieve pCR. Therefore, pCR is used as a surrogate endpoint for 

examining the efficacy of a neoadjuvant regiment. Neoadjuvant therapy helps patients 

to achieve breast conserving surgery in patients with large tumors.32 Administration of 

Pembrolizumab in combination with chemotherapy presented statistically significant 

benefit in terms of pCR as neodjuvant treatment in patents with early TNBC (HR 0.63; 

95% CI, 0.43 to 0.93), according to Keynote 522, a phase 3 multicentered, double-blind 

randomized trial.33 

Adjuvant chemotherapy is strongly recommended to all patients diagnosed with TNBC. 

Systemic adjuvant treatment may be considered to omit only in patients with pT1a 

tumors with good prognostic features such as secretory or adenoid cystic BC. The most 

common combined regiments are combination of Anthracyclines with Taxanes. The 

standard anthracycline regiments are Doxorubicin (AC) or Epirubicin (EC) plus 

cyclophosphamide. In the case of contraindication or strong clinical indications of high 

toxicity due to anthracyclines 4 cycle of AC can be replaced from 6 cycles of 

Cyclophosphamide, Methotrexate and 5-FU (CMF). Taxanes have been proven to 

have clinical efficacy regardless of tumor size, grade, nodal and receptor status. 

Sequential administration of Anthracyclines and Taxanes has proven to be more 

efficient and with a better toxicity profile.34,35,36,37,38 Adjuvant anthracycline 

chemotherapy regiments reduces the reduces the annual death rate for women under 

40 years old approximately 38%, whereas the benefit for women in the age group 50-

69 is reduced by 20%, regardless of hormonal and HER2 receptor status.2 Even though 

chemotherapy can be omitted in a great proportion of patients with Luminal BC there 

is no similar indication for TNBC. There is no evidence of superiority of any 

chemotherapeutic agent in a particular breast cancer phenotype in neoadjuvant or 
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adjuvant setting. Currently, immunotherapy is not a treatment option for adjuvant 

treatment.39 

Chemotherapy remains for many years the main available treatment option for 

metastatic setting, too. However, the administration of nab paclitaxel with Atezolizumab 

for de novo metastatic or recurrent disease after 6 months the completion of 

neoadjuvant chemo/immunotherapy showed clinical and statistically relevant benefit in 

terms of PFS in patients with PDL1 positive TNBC according to Impassion130, a phase 

3, multicentered, double blind, randomized clinical trial.40 In Keynote 355 a phase 3 

randomized double blind clinical trial the administration of Pembrolizumab in 

combination with investigators choice chemotherapy presented statistically significant 

benefit in terms of OS (HR, 0.73; 95% confidence interval [CI], 0.55 to 0.95; P = 0.0185) 

in CPS>10 arm.41 Tumor’s stroma concentration to infiltrating lymphocytes is known as 

TILs is a promising biomarker in terms of assessing the sensitivity of TNBC to 

immunotherapeutic agents. However, currently the use of PDL1 is used in clinical 

practice.42 Carboplatin is the preferred treatment for patients with germline BRCA 

mutation. Monotherapy regiments are preferred for metastatic or recurrent TNBC when 

there is no imminent organ failure. In case of visceral crisis or imminent organ failure 

combination regiment is preferred with anthracycline/taxane regiment to be the optimal 

if it was not priorly used. For second line therapies, capecitabine, eribulin, gemcitabine, 

vinorelbine, carboplatin, anthracycline and taxanes if not priorly used can be 

administrated. Sacituzumab govitecan-hziy is a drug antibody conjugate that target 

TROP2 receptors and presented statistically significant benefit compared to 

physician’s choice in terms of PFS or death (5.6 months in SG arm vs and 1.7 months 

in control arm, HR 0.41; 95% CI,0.32 to 0.52; P<0.001) in beyond second line treatment 

in patients with TNBC.43 

 

Chapter 2 
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Study Design and Results 

2.1 Methods 

This study is a retrospective collection and analysis of data from patients with TNBC. 

The data were extracted from medical documents and electronic registry of a single 

center (Bank of Cyprus Oncology Center). Patients that were histologically diagnosed 

with TNBC in the years 2008 to 2017 were included in the study. Patients that were 

included did not have history of prior malignancy and did not receive any type of 

treatment for Breast Cancer to any other medical center before being evaluated and 

treated to Bank of Cyprus Oncology Center. Patients that were simultaneously being 

diagnosed with a second non-Triple Negative Breast Cancer were excluded. No 

underaged nor male patients were included to this study.  

The hormonal and HER2 status of the tumor was determined by immunochemistry 

strain. In case of inconclusive HER2 results by immunochemistry, FISH test was 

conducted to evaluate HER2 amplification. In the case that immunochemistry was run 

by two different laboratories pathology lab of Nicosia General Hospital results were 

preferred. Ki67 status was valid if it was measured before any systemic treatment. 

Two cohorts were created according to the hormonal status of the tumor. In the first 

cohorts were included patients that had no detected Estrogen, Progesterone receptors 

and HER2 amplification was not identified. In the second cohort patients with “weak 

positive” Hormone Receptor profile were examined. Weak positive was determined as 

positive hormonal receptors to be less than 10% and no HER2 amplification. The data 

analysis presented in the study was based on the first cohort while the data of second 

cohort were used only for comparison of survival analysis. Staging was graded 

according to AJCC 8th edition guidelines. 

This study was conducted after gaining approval from Research Ethics Committee of 

Cyprus. No patient was exposed to unnecessary risk for his mental and physical health. 

Written informed consent for the use of their medical data without exposing them was 
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obtained from all patients during their registration to the Oncology Center. All patients 

were treated according to the standards and received the best available treatment of 

the period. Treatment and clinical workup of the patients has been evaluated at Breast 

Cancer Multidiscipline Meetings. The personal data of all the patients remained 

protected during the time of the study and they will remain according to the study 

protocol. The study was executed in accordance with the provisions of the Declaration 

of Helsinki and local laws. Study protocol and Research Ethics Committee approval 

are attached in appendix (A and B).  

Data analysis was conducted after the completion of data collection. Main time 

endpoints of the study were Overall Survival (OS), Progression Free Survival (PFS) 

and time from first PFS to OS. Other features that were examined were the stage at 

diagnosis, the rate of patients with bilateral metastasis, genetic BRCA mutations, age 

of diagnosis, site of mutations. Overall survival was determined as the time between 

diagnosis and last follow up or death. PFS was determined as the time from diagnosis 

until the first recurrence or in case of de novo metastatic until the time of first 

progression which was proven radiologically according to RECIST criteria, local or 

systemic from BC. The observation period determined as the day of the diagnosis of 

each participant until the end of January 2023. Last follow up was determined as the 

last time an individual had a clinical or radiological examination for follow up or the day 

of death according to death certificate in case of a mortal event. Statistical analysis 

was done via Excel and STATA MP software.  

 

2.2 Results 

330 patients were enrolled in TNBC cohort and fulfill inclusion and exclusion criteria. 

25 patients were identified to suffer from week positive BC and registered in second 

cohort. The maximum follow-up time was 172 months and minimum intended follow up 

time was 60 months. Table A illustrates information about the year of diagnosis of 

patients and it is divided into two cohorts described above. Mean age of diagnosis was 
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57,56 years and median age was 58 years (IQS 49-66). According to our record 12 

patients presented metachronous BC on the other test during follow up time (3,67%).  

The stage of diagnosis is presented in Table B and Chart A. Interestingly, only 3 

patients were diagnosed with de novo metastatic disease which is calculated as 0,92%. 

The most common stage of diagnosis was stage IIA (38,77%). AJJC 8th edition was 

established in 2017, so there was a change from the initial staging which was based in 

AJCC 7th and 6th edition. Most of the times downstaging was described.44 5 patients 

did not have adequate staging at the diagnosis.  

Ki67 is an established proliferation index which is recommended by guidelines. In our 

study Ki67 was defined in 3 groups with the first cut-off set at 20% and the second at 

50%.  Median Ki67 score was 60% (IQS 30-80). Laboratory dependent bias was 

minimized by using mostly the same lab. Mean tumor size at diagnosis, based on 

histopathology report of the surgery was 1,20 cm. Median tumor size was 2,4 cm (IQS 

1,7-3,48). Cancer was found in left breast in 177 cases (53,64%), right breast 151 

(45,76%) and in two cases (0,06%) patients were diagnosed with bilateral cancers at 

diagnosis. Data are shown in Table D. 

As was mentioned before germline mutations are connected with basal type of BC 

which overlaps at approximately 80% with TNBC. 137 patients were examined for 

BRCA germline mutations (41,5%). 8/137 patients (5,84%) presented to have 

pathogenic variant (PV) in BRCA1 gene and 7/137 patients (5,11%) presented PV in 

BRCA2 gene. Variants of Unknown clinical significance and benign variants were not 

included. In Table E and Chart B there is a detailed representation of germline BRCA 

mutational status of our registry.  

Surgery remains the primary modality for curative intent for patients with non-

metastatic BC. Surgical treatment can be applied primarily or after neoadjuvant 

treatment and is dependent on tumor stage and available treatment options. 119 

patients (36,06%) had Mastectomy, 209 had Wide Local Excision (63,33%) and 2 

(0,6%) patients were not submitted to any curative intend surgical treatment due to de 
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novo metastatic disease. Data about the type of surgery are represented in Table F. 

Anthracycline based regiments on adjuvant or neoadjuvant setting was administrated 

to 228 patients (69,09%) with TNBC of our registry. Non anthracycline based regiments 

were given to 80 patients (24,24%) and 22 patients (6,67%) did not receive any 

systemic adjuvant or neoadjuvant treatment. The most common reasons of 

administrating non anthracycline based chemotherapy were the high expected toxicity 

or contraindications such as heart failure or prior administration of anthracyclines. 

Patients who did not receive any systemic therapy based on the multimodality 

treatment for curative intent was due to poor performance status, the reluctance of 

patients to receive chemotherapy or de novo metastatic disease. Table G gives 

additional information about adjuvant systemic treatment.   

69 patients experienced recurrence during the follow-up period which implies 21,10% 

recurrence rate. 19 cases (27,54%) of recurrence presented firstly as local relapse and 

50 patients (72,46%) relapsed as metastatic disease. First site of metastatic disease 

was identified in the 50 women who had systemic recurrence by radiographic imaging. 

There were cases where at the time of the diagnosis of relapse there were multiple 

metastatic sites. Most common site of first metastasis was lower respiratory tract 

(50%). Other sites of metastasis were bones (26%), liver (18%), distant lymph nodes 

(16%) and CNS (16%). Data about initial metastatic site and recurrence trends are 

given in Table H and I. Trends of metastasis at any time during follow up period of 

patient with recurrent or de novo metastatic disease was examined. Lung remained the 

most common site of metastasis since it presented in 41 women (59,42%). Osseous 

lesions were identified in 29 cases (42,2%), liver metastasis in 27 cases (39,13%), 

distant lymph node spread in 25 cases (36,23%), 3 women had subcutaneous lesions 

(4,34) and 1 patient presented metastatic deposit on adrenal gland. Interestingly, 25 

patients with recurrent disease were diagnosed with CNS involvement (brain 

metastasis or leptomeningeal disease) which is the 36,23% of patients with metastatic 

disease and 7,58% of all patients of our study.  More detailed data is given in Table J.  
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5-year OS rate was examined to TNBC group. 249 patients, which is 75,41% of the 

cohort reached 5-year OS, 48 patients (14,63%) deceased before 60 months of follow-

up and 31 (9,45%) patients were censored prior completing 5 years of follow-up. 

According to each stage 5-year OS was 94,81%, 91,30%, 73,17%, 70%, 50%, 63,16% 

and 0% for stage IA, IIA, IIB, IIIA, IIIB, IIIC and IV respectively. There were not any 

patients in the registry with stage IB disease. Data about 5-year OS are represented in 

Table K and Chart C. Mean 5-year OS according Ki67 score was 95,35% for 1-20% 

group, 92,90% for 21-50 group and 87,18% for Ki67>50% group. One way analysis of 

variance presented a trend towards difference between groups, but it was not 

statistically significant (p=0,072). 

Overall survival analysis is given to Chart D where a Kaplan Meier curve shows that 

median OS was not reached, and 10-year OS rate is above 75%.  Chart E is a Kaplan-

Meier graph of OS according to AJCC staging. Log rank test proved a statistically 

significant difference in terms of OS between stages (HR 1,5; 95% CI 1,33-1,74; 

p<0,0001). In Chart F there is an illustration of survival analysis between 3 predefined 

groups according to Ki67% score, again there was a statistically significant difference 

between groups. Survival analysis according to the administration of Anthracycline 

based regiment or not is presented in Chart G. There was a statistically significant 

difference between groups according to cox test (HR 0,51; p<0,0001) between 

Anthracycline and non-Anthracycline regiments, in favor of the first. Even though, we 

should bear in mind that this type of analysis probably is biased from confounders such 

as patient’s performance status and age. Age was an independent poor prognosis 

factor, according to cox regression analysis a HR of 1.015 was observed (1.004-1.027, 

p=0.006). Difference in OS between patients diagnosed in the years 2008-2012 and 

2013-2017 was examined however, there were no statistically significant differences 

between two groups.  
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Graph H illustrates the time to event analysis of PFS for TNBC cohort. Median PFS 

was not reached. 75th percentile of PFS was at 101 months. In Graph I Kaplan-Meier 

curves of PFS according to AJCC staging are presented.  

Separate analysis of cases that recurrence occurred during follow-up was conducted. 

The OS after the time of recurrence was examined by PFS to OS variable. PFS to OS 

time was defined as time between first recurrence and end of follow-up, lethal event or 

censoring of a patient. 69 individuals who were not present with de novo metastatic 

disease were examined. 6 patients were in stage 1, 35 patients were in stage 2, and 

28 patients were in stage 3 BC. Median OS was 58 months (IQS 29-137 months)2. 

According to Log rank test there is a statistically relevant difference in OS between 

stages (p<0,0001). Table L, Graph J and K present data about OS for recurrent disease 

cohort. Median time of death after the time of recurrence (PFS to OS) was 23 months 

(IQS 9-53 months). Statistically significant difference between AJCC stages was 

observed (p<0,0001). PFS to OS time to event curve is presented in Chart L. Difference 

prognosis in terms of PFS to OS between patients who experienced local or systemic 

relapse were examined with Wilcoxon test. Worse prognosis was observed in women 

who experienced recurrence as systematic disease than as local relapse (HR 3,52, 

p=0,004). Patients who experienced involvement in CNS anytime during follow up did 

not statistically significant had worse prognosis (p=0,65). Kaplan Meier analysis is 

illustrated in Graph M. Median OS of recurrent systemic (from the time of recurrence) 

or metastatic disease was 17 months (IQS 9-46). Survival Curve is illustrated in Graph 

M. 

Weak positive BC is characterized by low expression of hormone receptors and it does 

not present the same level of sensitivity to hormone treatment as tumors with strong 

expression of hormone receptors. In our study a comparison of OS between 25 cases 

that were indicated as weak positive BC and TNBC group. Neither of the two groups 

did not reach median OS and there was no difference in survival between to test 

according to Wilcoxon test (p=0,4825). 
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Chapter 3 

Discussion  

3.1 Discussion  

This is the first large scale statistical analysis of clinical data of patients with TNBC in 

Cyprus. By setting the latest year of diagnosis in 2017 allowed to have minimum follow-

up of 5 years. This suggests an adequate follow-up time for this registry. With this study 

trends and features of TNBC can be appreciated, however direct statistical comparison 

with results published in available literature cannot be assessed.  

Interestingly the median age of diagnosis (58 years old) was similar to the data 

extracted from SEER registry and Croatian retrospective single Center analysis, in a 

Canadian study the median age was 53. The rate of patients diagnosed with de novo 

metastatic disease was remarkably low in comparison with data from available 

literature since it is described that de novo metastatic disease rates reach 3-6% in 

developed countries and 10-20% in low-income countries. This implies that there is 

high BC awareness in Cyprus, leading patients to earlier stage of diagnosis. As it was 

mentioned in epidemiology women in Cyprus does not prefer to participate to organized 

screening programs often in Cyprus, although they have high rate of participation 

opportunistic screening and mammography checkup. Mean tumor size of TNBC 

primary lesion was measured 2,4 which was smaller than other registry results.4,27,45,46 

In this study the incidence rate of germline pathogenic mutations in BRCA genes 

reached 10,95%. But only 41,5% of the patients were examined for germline mutations. 

Patients were examined for BRCA mutations according to their age of diagnosis, family 

history and current guidelines. Patients who did not want to have genetic counseling 

did not proceed with germline mutations screening. Unfortunately, available data could 

allow us to assess this parameter. According to a multigene hereditary cancer analysis 

of 8753 patients with TNBC by a clinical testing laboratory, a rate of 12% of pathogenic 
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variants was detected from which 3,7 were non-BRCA mutations. Thus, the results in 

Cypriot population does not present an important difference from data available in 

literature.47   

Prognosis of TNBC was proven to be dependent of Age of diagnosis, administration of 

Anthracyclines and primary staging. Age was found to be a statistically important 

independent poor prognostic factor in a similar Croatian and Slovenian study. Probably, 

age of diagnosis includes confound parameters such as comorbidities, performance 

status and non-cancer related decease. In case of neoadjuvant treatment, the use of 

anthracycline is mandatory and in case of adjuvant treatment the efficacy of 

anthracycline is well established.2 However, cardiovascular adverse effects are the 

main cause of morbidity and mortality among BC survivors. Although guidelines have 

been established for early detection of heart toxicity, the management remains a 

clinical challenge.48 For that reason there is a constant academic need for the omitting 

of anthracyclines from systemic therapy. But the administration of anthracyclines in 

patients diagnosed with TNBC remains a mandatory practice if there is no 

contraindication. This is something that is supporter from the results of current analysis 

since the use of Anthracycline improves OS independently of the cause of death.45,49  

Ki67 expression level increases from G1 phase to mitosis, and then rapidly decreases 

immediately after mitosis. The median score of Ki67 measured in this study was 

comparable with other similar studies. Classification of Ki67 in three groups is based 

on the threshold placed in intrinsic subtypes (20%). A trend of difference in prognosis 

was observed between groups but it was not proven to be statistically significant.  Ki67 

is a known proliferation marker but there is remarkable interlaboratory difference in its 

measurement. Ki67% was proposed as a therapeutic target since it is expressed in 

malignant cells and not in normal cells. Since Ki67 is associated to stage and 

metastatic of tumor, there are confounders to the use of this marker as independent 

prognostic factor.45,27,50  
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The comparison between the years of diagnosis was held to examine if there was 

difference in the management during the years examined. There was no difference 

between 2008-2012 and 2013-2017. Most of the patients were diagnosed with early-

stage disease and received curative indent treatment. There were few changes in the 

multimodality treatment during these years for patients with TNBC. Surgical 

management remains the main modality for the treatment and the optimization surgical 

technics has been well established for years. Also, there were few changes in the 

adjuvant radiotherapy and chemotherapy treatment in the last decade, before the 

addition of immunotherapy to neoadjuvant systemic treatment.39,51  

The median OS from the time of recurrence was 23 months and it is remarkably shorter 

than OS of recurrent disease that is observed to other BC types, where novel 

medications were brought to clinical practice.52 Until recently the management of 

recurrent and metastatic disease was mainly non-specific chemotherapeutic agents. 

The addition of immunotherapy to the therapeutic options and ADC had added clinical 

benefit for patients with mTNBC. The de novo metastatic or metastatic disease in 

literature is determined to 10-13 months according to our record the median OS is 

longer since it was measured to be 17 months.41,43,53,54,55,56 

Still, the management of mTNBC continues to be challenging and novel therapeutic 

strategies are needed. CDK inhibitors are promising drug class that presented clinical 

efficacy in Hormone Receptors positive BC and their efficacy for TNBC has not yet 

been established. Palbociclib in combination with an mTOR inhibitor, Abemaciclib, 

Prexacertib and Trilaciclib are currently being investigated in clinical trials. The G1-S 

transition is significantly promoted in the tumor cell cycle, as noted in TNBC. Multi 

VEGF/VEGFR inhibitors efficacy is currently examined in ongoing clinical trials for 

TNBC. Another targetable mutation that is investigated is EGFR which presented 

outstanding results in other cancer types such NSCLC. The identification of Androgen 

receptors in TNBC cells relates to better prognosis and presented sensitivity to 

androgen receptor blockage in preclinical studies and phase 1/2 trials. 27,96% of 
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patients with TNBC express Androgen Receptors, according to meta-analysis. The 

results of phase 3 trials are anticipated.21,22,57. In addition to expression of the AR, the 

LAR subtype cell lines have a high rate of PIK3CA activating mutations and exhibit high 

sensitivity to PI3K inhibitors. Preclinical data suggest synergic effect of antiandrogen 

drugs with PI3K inhibitors.58 PI3K/AKT/mTOR signaling pathway takes part in 

oncogenesis by enhancing proliferation and survival to affected cells. Alterations in 

PI3K/AKT/mTOR signaling pathway are rarer in TNBC, however they are found to 

approximately 10% of TNBC cancer cells. Patients with mutations affecting this 

pathway have longer OS and currently there are trials examining medications targeting 

this pathway.15 Targeting genomic instability which is a result of homologous genomic 

instability remains an important aspect of research. As mentioned above BRCA 

mutations are found in approximately 10% of patients with TNBC and pathogenic 

variants of these genes have as a result defects in homologous recombination. Cancer 

cells with homologous recombination deficiency present sensitivity to platinum-based 

chemotherapy in early stage and metastatic TNBC.59,60 Poly ADP-Ribose (PARP) 

inhibitors are effective against BRCA mutations, and they are biomarker dependent. 

Presently, two drugs gained approval for the treatment of germline mutant BRCA 

TNBC, Olaparib and Talazobarib.61 Both medications have proven superior to single 

agent physician’s choice treatment in the presence of germline BRCA mutations.62,63 

Better understanding of TNBC pathophysiology and molecular biology will allow better 

treatment solutions. According to the classification of Lehman et al. there is a 

meaningful genomic differentiation between TNBC which can justify the variability of 

sensitivity in treatments and prognosis between patients diagnosed with TNBC. Phase 

3 clinical trials based on gene expression of TNBC will result in more precise selection 

of available treatments.  

3.2 Conclusion 

Patients with TNBC present worse prognosis than non-TNBC. Clinical characteristics 

of TNBC are larger tumor size, higher Ki67% score and higher incidence of treatment 

Chri
sto

s C
ort

as



 27 
 

 

failure during the first years of diagnosis. Tumor stage according to AJCC guidelines, 

high Ki67 score, and age of diagnosis are poor prognostic factors whereas the 

administration of Anthracyclines is connected to better clinical outcome. Recurrent 

disease remains a clinical challenge suggesting the need for novel therapeutic agents 

based on gene expression assays, targetable mutations and more effective 

biomarkers.  
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Tables and Charts 

Table A - Patients Diagnosed per Year 
Year TNBC Weak Positive 
2008 38 4 
2009 32 2 
2010 42 1 
2011 26 1 
2012 25 4 
2013 28 3 
2014 35 5 
2015 32 1 
2016 37 4 
2017 35 0 
Total 330 25 

 
Table B – Staging at Diagnosis 

Stage n Percentage 
IA 86 26,46% 
IB 0 0 
IIA 126 38,75% 
IIB 48 14,77% 
IIIA 32 9,85% 
IIIB 10 3,08% 
IIIC 20 6,15% 
IV 3 0,92% 

 
Chart A - Staging 
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Table C Ki67 score 

Ki67 n Percentage 
1-20% 46 14,84% 

21-50% 83 26,77% 
>50% 181 58,39% 

 
 
Table D - Breast Site 
Year of Diagnosis Left Right Bilateral 

2008 20 18 0 
2009 20 12 0 
2010 21 20 1 
2011 14 12 0 
2012 16 9 0 
2013 16 12 0 
2014 13 21 1 
2015 19 13 0 
2016 20 17 0 
2017 18 17 0 
Total 177 151 2 

Percentage 53,64% 45,76% 0,06% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table E – Germline Pathogenic BRCA Mutations 
Year BRCA1 BRCA2 Checked Percentage Checked 
2008 1 2 14/38 36,8% 
2009 0 0 14/32 43,7% 
2010 1 1 17/42 40,5% 
2011 0 0 7/26 40,5% 
2012 0 0 9/25 36% 
2013 1 1 8/28 28,6% 
2014 1 2 11/35 31,4% 
2015 2 0 18/32 56,2% 
2016 2 0 18/37 48,6% 
2017 0 1 21/35 60% 
Total 8 7 137/330 41,5% 
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Chart B -  Germline BRCA mutational Status and Percentage Checked 

 
 
Table F – Type of Surgery 

Type of Surgery n Percentage 
Mastectomy 119 36,06% 

Wide Local Excision 209 65,34% 
No Surgery 2 0,6% 

 
Table G – Adjuvant or Neoadjuvant Systemic Treatment 

Type of Adjuvant 
Chemotherapy 

n Percentage 

Anthracycline 228 69,09% 

Non-Anthracycline 80 24,24% 

No Chemotherapy 22 6,67% 

 
Table H – Systemic or Local Recurrence 

Year Local Systemic Total 
2008 2 7 9 
2009 3 7 10 
2010 0 7 7 
2011 1 3 4 
2012 0 3 3 
2013 1 4 5 
2014 4 4 9 
2015 3 3 6 
2016 1 6 7 
2017 4 6 10 
Total 19 50 69 

Percentage 27,54% 72,46%  
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Table I – Site of Initial Metastatic Site 
Site n Percentage 
Lung 25 50% 

Bones 13 26% 
Liver 8 16% 

Distant Lymph Nodes 9 18% 
CNS 8 16% 

 
Table J – Site of Metastasis Anytime  

Site n Percentage 
Lung 41 59,42% 

Bones 29 42,02% 
Liver 27 39,13% 
CNS 25 36,23% 

Distant Lymph Nodes 15 21,73% 
Subcutaneous 3 4,34% 

Adrenal 1 1,45% 
 
Table K – 5 Year OS 

AJCC  
5 Year 

OS No 5 Year OS Censored Total 

IA 
n 73 4 9 86 

Percentage 84,88% 4,65% 10,47% 100% 

IB 
     
     

IIA 
n 105 10 10 125 

Percentage 84% 8% 8% 100% 

IIB 
n 30 11 7 48 

Percentage 62,50% 22,92% 14,58% 100% 

IIIA 
n 21 9 2 32 

Percentage 65,63% 28,13% 6,25% 100% 

IIIB 
n 5 5 0 10 

Percentage 50% 50% 0 100% 

IIIC 
n 12 7 1 20 

Percentage 60% 35% 5% 100% 

IV 
n 0 2 1 3 

Percentage 0 66,67% 33,33% 100% 
  75,41% 14,63% 9,45%  
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Chart C – 5  Year Overall Survival according to Stage 

 
 
Chart D – Overall Survival 
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Chart E – Overall Survival According to Stage 

 
 
Chart F – Overall Survival According to Ki67 Score Group 
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Chart G – Overall Survival According to Neoadjuvant or Adjuvant Treatment 

 
 
Chart H – Progression Free Survival 
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No 
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Graph I – Progression Free Survival According to Stage  

 
 
 
Table L – Overall Survival for Recurrent Disease  
AJCC n Percentage Median (Months) 

IA 6 8,70% n/a 
IIA 23 33,33% 93 
IIB 12 17,39% 36 
IIIA 13 18,84% 47 
IIIB 5 7,25% 18 
IIIC 10 14,49% 29 
Total 69 100% 58  
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Graph J – Overall Survival for Recurrent Disease  

 
 
Graph K – Overall Survival for patients with Recurrent Disease According to 
Stage 

 
 
 

IA 
 
IIB 
 
IIIB 

IIA 
 
IIIA 
 
IIIC 

Chri
sto

s C
ort

as



 37 
 

 

 
 
Chart L – Overall Survival from the Time of Recurrence 

 
 
Graph M – Overall Survival According to the Presence of Brain Metastasis 
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Graph M – Overall Survival from the time of systemic Recurrence   

 
 
Graph O – Overall Survival for TNBC versus Weak Positive TNBC 
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Appendix A 

 

Study Protocol as it was submitted to Cyprus National Bioethics Committee (in 

Greek)  

Αναδρομική μελέτη διερεύνησης επιδημιολογικών δεδομένων που αφορά 
ασθενής με τριπλά αρνητικό καρκίνο μαστού. 

 
 
 
 

Ερευνητές: Αναστασία Κωνσαντινίδου1,2 (Επιβλέπουσα καθηγήτρια για 
την εκπόνηση διπλωματικής εργασίας του μεταπτυχιακού 
φοιτητή Χρίστου Κόρτα) 
Χρίστος Κόρτας1,2 

Εμπλεκόμενα 
Ιδρύματα: 

1Πανεπιστήμιο Κύπρου,  
2Ογκολογικό Κέντρο Τράπεζας Κύπρου  

Υπεύθυνος 
Αλληλογραφίας: 

Χρίστος Κόρτας 
Ογκολογικό Κέντρο Τράπεζας Κύπρου 
Λεωφ. Ακροπόλεως 32, Στρόβολος, Λευκωσία Κύπρος 
0035799983099 
christoscortas@hotmail.com 
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 Εισαγωγή 

Επιστημονικό υπόβαθρο 

Ο καρκίνος του μαστού αποτελεί την συχνότερη κακοήθεια στις γυναίκες στην 

Ευρώπη. Κάθε χρόνο διαγιγνώσκονται περίπου 350000 νέες περιπτώσεις και αποτελεί 

το 28,7% των νέων περιστατικών κακοήθειας στην Ευρωπαϊκή Ένωση. Παρόλη την 

μείωση της θνησιμότητας από τον καρκίνο του μαστού αποτελεί την πρώτη αιτία 

θανάτου από καρκίνο στις γυναίκες στις χώρες της Ευρωπαϊκής Ένωσης.1  

Ο καρκίνος μαστού διαχωρίζεται σε τέσσερα ανοσοιστοχημικά προφίλ (Luminal A, 

Luminal B, HER2+, Triple Negative) ανάλογα με την έκφραση πρωτεϊνικών υποδοχέων 

στη μεμβράνη του καρκινικού κυττάρου. Ο διαχωρισμός καθορίζει την θεραπευτική 

προσέγγιση και πρόγνωση της νόσου.2,3 

Ο τριπλά αρνητικός καρκίνος μαστού παρουσιάζει μέχρι σήμερα την χειρότερη 

πρόγνωση και δυστυχώς έχει παρουσιαστεί η λιγότερη πρόοδος στην εξέλιξη της 

θεραπευτικής αντιμετώπισης. 

Η παρούσα μελέτη καταγράφει αναδρομικά κλινικά δεδομένα ασθενών με τριπλά 

αρνητικά καρκίνο μαστού από το μεγαλύτερο κέντρο αντιμετώπισης ογκολογικών 

περιστατικών στην Κύπρο. Όλες οι ασθενείς έλαβαν την ενδεδειγμένη θεραπεία 

σύμφωνα με τις σύγχρονες κατευθυντήριες οδηγίες. Δεν έχει διενεργηθεί αντίστοιχη 

μελέτη μέχρι σήμερα. 

 

Είδος Μελέτης 

Η εν λόγω μελέτη αφορά αναδρομική συλλογή δεδομένων από του φακέλους των 

ασθενών που διαγνώστηκαν με τριπλά αρνητικό καρκίνο μαστού και έλαβαν θεραπεία 

στο Ογκολογικό Κέντρο της Τράπεζας Κύπρου, από το 2008 μέχρι το 2017. Αυτή η 

έρευνα είναι μίας ευκαιρία να αναλυθούν τα δεδομένα από τον κυπριακό πληθυσμό 
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τον ασθενών που διαγνώστηκαν με τον εν λόγω υπότυπο καρκίνο μαστού και να 

συγκριθούν με τα δεδομένα από την διεθνή βιβλιογραφία.  

Στόχος Μελέτης 

Η συλλογή και ανάλυση δεδομένων ασθενών 

Σχεδιασμός Μελέτης 

 Η συλλογή δεδομένων θα αφορά γυναίκες άνω των 18 ετών με ιστοποθαλογικά 

επιβεβαιωμένο καρκίνο μαστού που έλαβε θεραπεία στο Ογκολογικό Κέντρο της 

Τράπεζας Κύπρου. 

 Ο πληθυσμός θα αποτελείται μόνο από ασθενείς που διαγνώστηκαν με καρκίνο 

μαστού την περίοδο 2008-2017. 

 Όλες οι ασθενείς έλαβαν την βέλτιστη θεραπεία σύμφωνα με την οδηγίες της 

εποχής που λάμβαναν αγωγή και τις διαθέσιμες θεραπευτικές επιλογές. Καμία 

ασθενής δεν μπήκε σε αχρείαστο κίνδυνο για την σωματική της και ψυχική της υγεία. 

  Η εν λόγω έρευνα δεν αποτελεί πειραματική μελέτη αλλά αφορά συλλογή “real 

world” ψευδοανώνυμων δεδομένων που έχουν λάβει θεραπεία στο Ογκολογικό Κέντρο 

Τράπεζας Κύπρου την περίοδο 2008-2017. 

  Θα διενεργηθεί αναδρομική συλλογή δεδομένων από τον ηλεκτρονικό φάκελο 

και έντυπο φάκελο των ασθενών. 

 Τα δεδομένα που θα συλλεχθούν αφορούν κυρίως τα χαρακτηρίστηκα της 

νόσου (σταδιοποίηση, ιστολογικός υπότυπος, ανοσοιστοχημικό προφίλ), την θεραπεία 

που έλαβαν, την ανταπόκριση στη θεραπεία και την επιβίωση των ασθενών.  

 Τα δεδομένα που θα ελεγχθούν θα αφορούν την περίοδο από τη διάγνωση 

τους μέχρι και τον Δεκέμβριο του 2022. 

 Τα δεδομένα να βρίσκονται σε ψευδοανώνυμη μορφή και στο αρχείο θα έχουν 

πρόσβαση μόνο οι 2 ερευνητές.  
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 Η ανάλυση των δεδομένων θα γίνει από τους 2 καταγεγραμμένους ερευνητές 

και τα δεδομένα θα φυλάσσονται στον υπολογιστή του με κωδικό ασφαλείας που θα 

γνωρίζουν μόνο οι ίδιοι.  

 Τα δεδομένα θα παραμείνουν φυλαγμένα για περίοδο 20 ετών και για τυχών 

χρήση τους θα ζητηθεί ανάλογη έγκριση από την επιτροπή βιοηθικής Κύπρου. 

 Από την μελέτη θα αποκλειστούν οι ασθενείς που δεν έχουν υπογράψει ή δεν 

βρίσκεται στο φάκελο τους το ανάλογο έντυπο του Ογκολογικού Κέντρου Τράπεζας 

Κύπρου που επιτρέπει την χρήση των κλινικών τους δεδομένων.  
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Appendix B 

Approval from Cyprus National Bioethics 

Committee “in Greek” 
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