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ABSTRACT. Chemotherapy treatment requires an adequate cardiovascular status, which most often is 
impaired. The purpose of this study was to demonstrate the feasability of tailored treatment with curative 
intent and to define clinical indicators that could have a significant impact within the multimodal approach. 
Patients from the hematology and medical oncology departments have been prospectively included for a 
period of one year and a subset was also retrospectively analyzed for a period of two years. Treatment side 
effects have been encoded using an adapted variant of common terminology criteria for adverse events. 
Statistical analysis focused primarily on qualitative data followed by quantitative analysis. A number of 81 
oncological and 66 hematological patients were included, most of them with stage iv disease (60.5% and 
31.8%, respectively). A small number of 13 (8.8%) patients have been without non-cardiovascular patient’s 
pathological background (PPB). A significant number of 112 (76.2%) patients presented cardiovascular. 107 
(72,8%) patients underwent one line of chemotherapy. During chemotherapy, 91 (61.9%) patients developed 
cardiovascular adverse effects (AE). Patients with hormonal and radiation treatment had a significant higher 
risk for cardiovascular AE (OR 3.54, p<0.05). Similarly, patients with 3+ cardiovascular PPB had a 
significantly higher risk of developing AE (OR 3.15, p<0.05). Evaluation of NT-proBNP indicated a shorter 
study period with 4.6 months (p=0.044). D-dimers over a clinically significant threshold indicated a higher risk 
for cardiovascular AE (OR 3.11, p=0.03). The median active chemotherapy period was 3.61 months, 
significantly shorter than the follow up period of 6.84 months (p=0.01). This study demonstrated the 
feasibility of tailored treatment with curative intent in patients with a significant burden of disease. Published 
studies have been scarce larger prospective studies are encouraged.  
KEYWORDS: cardiovascular, comorbidity, advanced stage, cancer, tailored treatment. 

BACKGROUND AND AIMS 

Oncologic diseases represent the second cause 

of death after cardiovascular diseases in Europe (Albini 

et al. 2010). Besides the common side effects of 

chemotherapy such as headache, nausea and diarrhea, 

cardiovascular adverse effects although present with a 

lower frequency, represent a limiting factor in the 

management of oncological patients (Endres et al. 

2014, Pallag et al. 2015, Uivarosan et al. 2014). 

Chemotherapy treatment aiming to prolong patient’s 

survival requires an adequate cardiovascular status, 

which most often is impaired in patients diagnosed 

with different malignancies due to overlapping of some 

of the risk factors and advanced age (Driver et al. 

2008). Therefore, the choice between different 

chemotherapy combinations given the risk of 

cardiovascular adverse events (AE) is crucial in the 

prevention of early discontinuation of therapy, 

especially in long term survivors (Brana et al. 2010). In 

this context, the multidisciplinary cooperation between 

cardiologists and medical oncologists becomes 

extremely important, and recent evidence from the 

literature suggets the need for a subspecialty of cardio-

oncology or onco-cardiology (Herrmann et al. 2014; 

Stoicescu et al 2011). 

The purpose of this paper is to characterize 

the complex management patients with an extended 

spectrum of oncologic and hematologic malignancies 

in which cardiovascular pathology is significant and 

present with a high prevalence. In addition to the 

description of biological and clinical characteristics, 

one of its objectives is the characterization of 

cardiovascular pathology and how it influences the 

oncological treatment. Within this research, we 
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attempted to define clinical and paraclinical indicators 

that could have a significant impact within the 

multimodal treatment. Another objective was to define 

predictive scores for the appearance of adverse 

cardiovascular events, in order to individualise the 

oncologic treatment, aiming to prolong life expectancy 

and improve the quality of life. 

From a descriptive point of view, this study 

aims to demonstrate the feasibility of oncological 

disease therapy in advanced stages with associated 

cardiovascular pathology through detailed knowledge 

of an extended spectrum of cytostatic agents and the 

ability to correctly evaluate the advantages or 

disadvantages of each treatment, tailored to each case 

in order to maintain a high standard of treatment. 

 

METHODS 

The clinical study described took place in the 

municipal clinical hospital "Dr. Gavril Curteanu" 

Oradea. Patients from the hematology and medical 

oncology departments have been prospectively 

included, between January 2013 and January 2014. In 

order to expand our study group, we have also 

retrospectively analyzed a subset of patients for a 

period of approximately 2 years before January 2013 

that met the inclusion criteria. This research was 

approved by the ethics commission of the hospital and 

all patients signed consent the study criteria informed. 

In order to evaluate a wide range of malignant 

diseases and associated cardiovascular adverse effects 

the criteria for inclusion in the study were the 

following: pathologic confirmed diagnosis of 

malignancy, neoadjuvant or adjuvant chemotherapy 

with a potential cardiovascular toxicity, proper tracking 

of side effects, thorough assessment at onset and 

during therapy, compliant pacients, prior diagnosis of 

significantly cardiovascular and non-cardiovascular 

diseases. Patients with limited treatment data and 

uncompliant patients were excluded from the study.  

During hospitalization clinical, biological and 

paraclinical data together with treatment related data 

has been carefully recorded. This data was entered into 

an electronic database using an appropriate encoding. 

Coded variables included demographic data, tumor and 

oncological treatment data, prior diseases including 

cardiovascular pathology, paraclinical results and 

cardio-vascular complications developed during the 

cytostatic treatment. 

Side effects of the treatment have been 

encoded using an adapted variant to the clinical context 

of common terminology criteria for adverse events 

(CTCAE), version 4.0, published by the department of 

health of U.S.A, the most used method for the 

classification of adverse effects internationally within 

health systems. With this system, 32 binomial adapted 

variables were defined to reflect the adverse 

cardiovascular effects.     

Statistical analysis was focused primarily on 

qualitative data description by absolute and relative 

frequencies, and the associations between different 

quantitative variables were tested using chi-square test.  

In the case of a small number of elements 

nonparametric mann-whitney u test was used. 

Quantitative data were described by the 

average, mean and median. To test for significant 

differences between different variables student's t-test 

was used depending upon the distribution of values. 

The null hypothesis was rejected for a value of p less 

than 0.05. All the assumptions have been tested for 

bilaterality unless stated differently. 

 

RESULTS 

In this study, on the basis of the selection 

criteria a number of 105 patients, out of a total of 1956 

patients were prospectively included, according to the 

regional cancer registry in the year 2013 and an 

additional number of 42 patients were included in a 

retrospective manner. 

According to table I, out of a total of 147 

patients, 81 (55.1%) patients had oncological 

malignancies and 66 (44.9%) patients had hematologic 

malignancies. In our study the male to female ratio was 

approximately equal (51% vs. 49%). The average age 

at the time of inclusion was 63.7 years. Analyzing 

subgroups, 70.4% of patients with oncological diseases 

and 59.1% of those with hematologic disorders have 

had over 60 years. The percentage of patients under the 

age of 50 years has been relatively low, 9.9% among 

those with oncological diseases and 14.1% in patients 

with hematologic disorders. The average age of 

patients with oncological diseases was significantly 

higher in comparison with patients that had 

hematological diseases with 4.8 years (65.9 years vs. 

61.1 years, p=0.04). There was also a significant 

difference between hematological (31.8% stage IV) 

and oncological (60.5% stage IV) malignancies in 

terms of stage of disease (p=0.003). 

Analyzing patient’s family history of various 

diseases, a significant burden was noticed. They were 

present at 132 cases (89.8%), representing 74 cardiac 

events, 79 vascular events and 62 neoplastic events. At 

63 (42.8%) patients there was only one family history 

event, 55 (37.4%) of cases had two associated events 

and 14 (9.5%) cases had all three events associated 

(cardiac, vascular and neoplastic disease). 

 

Table I. Patient’s clinical characteristics 

Characteristics 

Oncologic 

malignancies 

Hematologic 

malignancies 

Total 

 

N % N % N % 

Number 81 55.1 66 44.9 147 100 
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Sex       

Males 46 56.8 29 44 75 51 

Females 35 43.2 37 56 72 49 

Age group       

≤50 8 9.9 15 22.7 23 15.7 

51-60 16 19.7 12 18.2 28 19.0 

61-70 25 30.9 15 22.7 40 27.2 

71-80 26 32.1 18 27.3 44 29.9 

>80 6 7.4 6 9.1 12 8.2 

Tumor stage       

Ii 3 3.7 18 27.3 21 14.3 

Iii 29 35.8 27 40.9 56 38.1 

Iv 49 60.5 21 31.8 70 47.6 

 

An important aspect of this study was the 

characterization of the patient’s pathological 

background (PPB). Regarding the non-cardiovascular 

ppb, it was classified according to the organ of origin 

and was taken into account only if patients had chronic 

disorders with functional implications and their 

magnitude could interfere with the chemotherapeutic 

regimen or required an appropriate therapeutic 

intervention. 

A small number of 13 (8.8%) patients have 

been without the non-cardiovascular PPB. Most 

patients have had a minimum of one or two ppb 

(35.4% and 34.7%) and a lower proportion of patients 

have had 3 or 4 PPB (16.3% and 4.8%). According to 

table II, PPB summed up a number of 272 events, 142 

events and 130 events in the oncological and 

hematological group respectively.  

 

Table II.Patient’s pathological background 

Patient’s 

pathological 

background 

Oncologic 

malignancies 

N (%) 

Hematologic 

malignancies 

N (%) 

Odds 

ratio 

95% CI P value 

Min Max  

Pulmonary 57 (40.1%) 14 (10.7%) 0.11 0.05 0.24 <0.00001 

Hypo anabolic 17 (11.9%) 10 (7.6%) 0.67 0.28 1.59 0.48 

Gastrointestinal 25 (17.6%) 33 (25.3%) 2.24 1.14 4.40 0.028 

Neurological 8 (5.6%) 4 (3%) 0.59 0.17 2.05 0.59 

Nephrological 9 (6.3%) 15 (11.5%) 2.35 0.96 5.79 0.094 

Bone marrow 8 (5.6%) 54 (41.5%) 41.06 15.70 107.38 <0.00001 

Total 142 (100%) 130 (100%)  

The most common PPB of the entire group 

was pulmonary events (27.2%) followed by bone 

marrow (22.8%), gastrointestinal (21.3%), 

hypoanabolic (9.9%), nephrological (8.8%) and 

neurological (4.4%) events.  

In the hematologic malignancies group in 

comparison with the oncological malignancies group 

there was a significantly lower prevalence of 

pulmonary PPB (OR 0.11, p<0.00001), and a 

significantly higher prevalence of gastrointestinal (OR 

2.24, p=0.028) and bone marrow PPB (OR 41.06, 

p<0.00001). 

Of the 81 cases of oncological malignancies, 

49.4% were lung cancer, 13.6% breast cancer, 19.7% 

genito-urinary cancers, 7.4% gastrointestinal cancer 

and 9.9% head and neck cancers. Out of 66 

hematological malignancies, the most common was the 

myelodysplastic syndrome with 26 (39.4%) cases, 

followed by 23 (34.8%) leukemia cases and 

lymphomas accounted for 10 (15.2%) cases. An 

additional 7 (10.6%) hematological disorders required 

cytotoxic chemotherapy.   

In our study, a significant number of 112 

(76.2%) patients presented cardiovascular PPB out of 

which 51.8% of patients had the association of both 

cardiac and vascular PPB.  Cardiac PPB represented 

127 events, and were present in over half of the total 

number of patients (n=83, 56.4%). Ischemic disorders 

summed up 70 (55%) events, representing the largest 

proportion of cardiac events. Heart failure represented 

the second most frequent event (n=27, 21.3%) 

followed by valvular disease (n=18, 14.2%), cor 

pulmonale (n=9, 7.1%) and atrial fibrillation (n=3, 

2.4%). Vascular PPB represented 98 events, and were 

present in over half of the total number of patients 

(n=87, 59.2%). The most commonly seen event was 

hypertension (n=65, 66.3%), followed by various 

forms of chronic peripheral ischemia (n=19, 19.4%), 
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particularly in the case of heavy smokers with 

generalized atherosclerosis. Hemorrhages, 

lymphedema and vascular aneurysms represented an 

additional 7 (7.1%), 4 (4%) and 3 (3%) events, 

respectively. Regardless of the histological cancer 

subtype, in all categories the association of cardiac and 

vascular PPB prevailed, with values 33.3% to 70%. 

Ejection fraction (EF), measured by two-

dimensional cardiac ultrasound before the onset of 

therapy was on average of 51%. With regard to the sex 

of the patients, women had an EF significantly higher 

than men with 1.3% (51.3% vs. 50%, p=0.05). There 

was a statistically significant difference of 

approximately 1.4% among patients without cardiac 

PPB and those with cardiac PPB (EF 51.4% vs. 50%, 

p=0,044). Considering an EF of 50% as a safe 

threshold for therapy, patients with a value exceeding 

50% had on average 1.13 cardiovascular adverse 

events (AE) during therapy compared with those who 

had an ef higher than 50% who had on average 10% 

fewer cardiovascular AE. 

Following the international standards and to 

reduce the cardiovascular induced toxicity of 

conventional chemotherapeutic agents, in addition to 

conventional chemotherapy, other methods of 

treatment were used: surgery, radiotherapy, 

hormonotherapy and monoclonal antibodies. In the 

majority of cases, surgery was used only initially for 

bioptic and diagnostic purposes, being limited due to 

the cardiovascular PPB. Hormonotherapy was used in 

all 21 (15%) cases of breast cand prostate cancer. 

Radiation therapy was used in 56 (38%) of cases, and 

raised technical difficulties of implementation, in 

particular in the 27 (18.4%) cases of breast and lung 

cancers located on the left side and a case of bilateral 

breast cancer. In all these situations the irradiation plan 

had to be thoroughly outlined to avoid heart irradiation 

and subsequent side effects. 

In total, the majority of 107 (72.8%) patients 

underwent only one line of chemotherapy, followed by 

patients with two or three lines of chemotherapy 

(16.3% and 7.5%) which required a change of the 

therapeutic agent due to disease progression or 

inacceptable toxicity and a minority of 5 (3.4%) 

patients  had four or five lines of chemotherapy. Of 

patients who have undergone chemotherapy in one line 

only, 83 (77.6%) followed a complete treatment of 4-6 

cycles. 

During chemotherapy a number of 91 (61.9%) 

patients have developed cardiac and vascular AE. 

Cardiac AE were present in a number of 67 (45.5%) 

patients and vascular AE in 44 (29.9%) patients. 

Cardiac and vascular AE were associated in 20 

(13.6%) of patients. Cardiac AE summed up 87 events 

and the most common were rhythm and conduction 

disorders (n=40, 46%), followed by cardiac ischemic 

disorders (n=21, 24.1%) and restrictive 

cardiomyopathy (n=15, 17.2%). Heart failure, 

pericardial disease, valvular disease and cor pulmonale 

represented 11 (12.6%) events. 

There was a total number of 72 vascular AE. 

Venous pathology (thrombosis, phlebitis, 

thrombophlebitis, and thromboembolism) represented 

the most common event in 35 (48.6%) cases followed 

by severe hemorrhages in 18 (25%) cases. Face 

erythema, hematomas, hot flashes, hypotension, 

lymphedema, peripheral ischemia and vasculitis were 

present in almost equal parts and summed up to a 

number of 19 (26.4%) cases. We investigated whether 

there is a link between an increased number of 

cardiovascular PPB and an increased risk of 

developing cardiovascular AE during treatment. Thus, 

patients who had three or more cardiovascular PPB had 

a significantly higher risk of developing AE during 

treatment compared with patients who had a maximum 

of two PPB (mean number of AE 1.51 vs 0.96, OR 

3.15, 95% CI 1.2-8.27, p<0.05). Vascular AE were 

significantly higher in patients with hematologic 

malignancies (42.4%) in comparison to patients with 

oncological malignancies (19.8%, OR 2.99, 95% CI 

1.43-6.23, p=0.005). To identify which events led to an 

increase in vascular toxicity, it was shown that the 

incidence venous pathology (thrombosis, phlebitis, 

thrombophlebitis, thromboembolism) and severe 

hemorrhages was significantly higher in patients with 

hematologic disorders (OR 2.44, 95% CI 1.11-5.36, 

p=0.02). 

Analyzing the subgroup of patients with 

oncological malignancies, we investigated whether 

patients who had triple therapy (chemotherapy, 

radiotherapy, chest radiotherapy) were at an increased 

risk of cardiovascular AE. According to this 

stratification, there was a significant excess of 27% of 

cardiovascular AE among patients with triple therapy 

compared with patients who didn’t have the triple 

therapy (80% vs. 53%, OR 3.54, 95% IC 1.01–13.72, 

p<0.05). 

For precise identification of which additional 

therapy components (hormone therapy, radiotherapy) 

led to the cardiac AE or vascular AE a number of 

subgroups have been investigated within patients with 

oncological malignancies. Thus, it was noticed that 

patients with triple therapy had a greater frequency of 

ischemic AE (26.7%) compared to patients without 

triple therapy (12.1%), although the difference was not 

statistically significant. On the other hand, 31.8% of 

patients that underwent hormone therapy had an 

ischemic AE compared to 8.5% of patients without 

hormone therapy (OR 5.04, 95% CI 1.39-18.16, 

p=0.02). Rhythm and conduction disorders had a 

higher frequency within patients that had triple therapy 

(40%) in comparison to patients without triple therapy 

(18.2%), close to the statistical significant threshold 

(p=0.06). Some of the vascular AE (phlebitis, 

thrombophlebitis, thrombosis, thromboembolism, 

hemorrhages) were significantly increased for patients 

with triple treatment (40%) in comparison to patients 

without triple treatment (10.6%, OR 5.61, 95% CI 

1.53-20.54, p<0.001). The same vascular AE 

mentioned above were increased in patients undergoing 
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hormone therapy (27.3%) in comparison with patients 

that didn`t necessitate hormone therapy (11.9%, 

p=0.06).  

Evaluating the effect of thoracic radiotherapy 

on ischemic AE, a frequency of 21.6% ischemic AE 

was observed in patients with chest radiotherapy 

compared to 9.1% of patients without chest 

radiotherapy, although the observed difference was not 

statistically significant (p = 0.11), indicating that the 

external radiation therapy was carried out correctly, 

minimizing the cardiac area within the conformational 

irradiation volume.  

 The diagnosis of rhythm disorders (atrial 

fibrillation, atrial flutter, sinus tachycardia, 

palpitations, tachycardia, supraventricular arrhythmia 

ventricular, and bradycardia) was sometimes difficult 

to make and necessitated in 40 cases Holter 

monitoring. In the case of patients with 

hematological/oncological malignancies and rhythm 

disorders, 25%/37.5% of the diagnoses  were made 

using Holter monitoring. The indication of Holter 

monitoring significantly increased the chance of a 

rhythm disorder diagnosis in comparison with patients 

without Holter monitoring (OR 2.74, 95% CI 1.17-6.4, 

p=0.01). 

NT-proBNP was evaluated in 62 patients with 

a median of  227 pg/ml. Considering that NT-proBNP 

evaluation was done based on a clinical suspicion, it 

was investigated whether this correlates with a shorter 

monitoring period (date of last entry - date of marker 

evaluation) compared to patients who were not 

evaluated (date of last entry - date of study inclusion). 

Testing this unidirectional hypothesis, there was a 

significantly shorter study period of 4.6 months (n=45, 

6.4 vs. 11 months, p=0.044). Also, it was noticed that 

patients who have had a value of NT-proBNP under 

300 pg/ml had a follow-up period of  8 months (n=10) 

in comparison to a 4 months (n=8) period for patients 

who have had a value over 300 pg/ml. Using a higher 

NT-proBNP threshold of 500 pg/ml, patients with a 

higher value had a lower left ventricular ejection 

fraction (LVEF) on average with 1.6% in comparison 

to patients with a value below the threshold (n=62, 

49.4% vs. 51%, p= 0.08). 

 D-dimers were evaluated in 122 patients with 

a mean of 1.37 μg/ml. Considering a clinically 

significant threshold of 0.25 µg/ml, only 43.8% of 

patients with a value below the threshold had 

cardiovascular ae during treatment compared with a 

statistically significant higher percentage of 70.8% of 

patients a value greater than 0.25 µg/ml (OR 3.11, 95% 

CI 1.06-9,09, p=0.03). 

The median active chemotherapy period was 

3.15/4.03 months for patients with 

oncological/hematological malignancies, with a mean 

at the entire study group of 3.61 months. The transition 

towards the follow up period was done at a time when 

the accumulated cardiovascular AE became 

unacceptable to continue therapy. During the follow up 

period, patients were offered treatments directed 

towards symptom control, given the fact that at the 

time of enrollment in the study, the majority of patients 

were already in advanced stages of disease and had a 

number of PPB. The aim of the active chemotherapy 

period was lengthening of life expectancy using 

chemotherapy agents adjusted for tumor location, PPB 

and cardiovascular AE. Thus, life expectancy was 

extended with a minimum of 10.45 months, 

considering that a number of patients were lost during 

follow up, prior to their death. The follow up period 

was on average 6.84 months, time gained without the 

common side effects of chemotherapy, and was 

significantly longer than the period of active 

chemotherapy (p=0.01).  

 

DISCUSSION 
 Using recent data available in the literature 

regarding age (Siegel et al. 2012) and stage (Siegel et 

al. 2016) at cancer diagnosis for each oncological 

disease type, we have calculated the weighted averages 

using the absolute frequency from our study group.  

Hence, our oncological patients had an age at diagnosis 

(65.9 years) similar to that found within the literature 

(weighted average 67.4 years) but there was a striking 

difference of 21.5% regarding stage IV distribution in 

oncologic malignancies (60.5% vs. weighted average 

39%). This excess was attributed in our study group to 

our subset of patients with lung cancer (n=40, 60% 

stage IV), genito-urinary (n=15, 68.8 stage IV) and 

head and neck (n=8, 87.5% stage IV). In our study 

population patients with hematologic malignancies 

were 4.8 years significantly younger and had a 

significantly lower incidence of advanced stage disease 

by 28.7%.  

The lack of adequate screening programs, risk 

factors such as smoking, alcohol use (also incremented 

for the high prevalence of 56.4% cardiovascular PPB) 

outlined our study population as a distinct one with 

advanced stage disease and impaired cardiovascular 

status. Also, it should be noted that a large majority of 

patients (89.8%) had a significant burden of familial 

cardiovascular and neoplastic events, characterizing a 

poor health status of first degree relatives.    

Within the existing literature a number of 

studies assessed the spectrum of chronic diseases 

associated to a cancer diagnoses. Using different 

inclusion criteria, the reported prevalence varied 

between 31-76% (Wedding et al. 2007; Edwards et al. 

2014). We report within our group a higher prevalence 

of non-cardiovascular PPB of 91.2% averaging 1.85 

events for each patient, although there has been no 

standardized recommended approach. Analyzing PPB 

we have observed a significant decrease of pulmonary 

PPB and a significant increase of gastrointestinal 

(Dewar et al. 1981) and bone marrow (Goede et al 

2014; Wieringa et al 2014) PPB in patients with 

hematological malignancies in comparison with 

patients that had oncological malignancies. 

In a hospital based cancer registry 

comorbidity was and independent prognostic factor 
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(Piccirillo et al 2004), but for patients diagnosed with 

advanced disease there is a higher probability of a 

cancer related death (Edwards et al 2014). Besides the 

TNM system that unified the classification of cancer an 

important challenge remains to integrate patient 

dependent variables for a better prognostic system 

(Piccirillo et al 1996). Several indexing systems have 

been identified, although there is a need for a wider 

assessment of comorbidities in prospective studies 

(Extermann M. 2000), especially in elderly patients 

(Extermann M. 2007). 

Cardiovascular PPB was present in 76.2% of 

the study group, averaging 1.53 events per patients. 

The prevalence rate of cardiovascular PPB reported 

within a cohort of lung cancer patients reached 62%, 

with a substantial impact on survival, particularly when 

several cardiovascular comorbidities were associated 

(Kravchenko et al 2015). The most common cardiac 

PPB were ischemic disorders (55%), followed by heart 

failure (21.3%) and within the vascular PPB the two 

most common events were high grade arterial 

hypertension (66.3%) and peripheral ischemia (19.4%). 

In our study, ef was significantly lower with 

approximately 1.4% in patients with cardiovascular 

PPB, thoroughly described within the literature (Lund 

et al 2014). 

Due to the high burden of cardiovascular and 

no cardiovascular comorbidities most of the patients 

(72.8%) received only one line of chemotherapy. A 

systematic review of the literature concluded that 69% 

of the investigated studies reported that patients with 

comorbidities are less likely to receive chemotherapy, 

although the existing evidence in insufficient to 

determine the relationship with inferior survival (Lee et 

al 2011).  

Analyzing the occurrence of cardiovascular 

AE during therapy, several predictors were identified: 

more than three cardiovascular PPB, hematologic 

malignancies for vascular AE, triple therapy and 

hormonal therapy for oncological malignancies. Holter 

monitoring also significantly increased the diagnosis of 

a rhythm disorder.  

The need for NT-proBNP assessment 

suggested an underlying cardiovascular AE, due to its 

association with a shorter study period. Our results also 

indicate that elevated levels correlate with a poor 

outcome regarding study period and LVEF although 

they were underpowered and there is also a paucity of 

data available on this topic. D-dimers above the 

clinical threshold indicated an elevated risk for 

cardiovascular AE during treatment, in line with recent 

prospective studies on this topic (Ferroni et al 2012).   

Using an adequate chemotherapy regimen, the 

active chemotherapy period spanned 3.61 months and 

translated into a significant longer follow up period of 

6.84 months, totalizing a minimal expectancy close to 

one year in a population characterized by advanced 

stage disease and significant comorbidities. There is a 

lack of significant data on this subject within the 

literature due to the fact that most trials target either 

cardiac or oncological patients due to their complex 

management and confounding variables. The available 

data suggest that cardiovascular diseases pose a serious 

threat especially when several are present in the 

multimodal management of oncological patients and 

their optimal management could improve survival in 

non-metastatic cases (Kravchenko et al 2014). 

 

CONCLUSION 
Although patients included in this study were 

in an advanced stage of disease and had significant 

comorbidities they benefited from a treatment with 

curative intent, through individualized chemotherapy 

and multimodal management. The results obtained 

showed that the cumulative period of active 

chemotherapy and follow up period have been similar 

with the survival benefit offered by some of the 

targeted agents. Individualization of therapy was 

achieved through the use of chemotherapy agents 

adapted to the associated cardiovascular pathology, by 

choosing less cardio toxic agents, dose reduction and 

dose fractionation.   

Published studies on this topic have been 

scarce and comparisons are difficult to make, 

nevertheless cooperation between cardiologists and 

oncologists should be encouraged and larger 

prospective studies are required for this subgroup of 

cancer patients with a poor prognosis.  
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