
Původní sdělení | Original research article

The role of the CHA
2
DS

2
-VASc score as a venous 

thromboembolism predictor in cancer patients

Ekrem Şahana, Suna Kavurgacıb

a Cardiology, Atatürk Chest Disease and Thoracic Surgery Training and Research Hospital, Ankara, Turkey
b Pulmonology, Atatürk Chest Disease and Thoracic Surgery Training and Research Hospital, Ankara, Turkey

Address: Dr. Ekrem Şahan, Cardiology, Atatürk Chest Disease and Thorasic Surgery Training and Research Hospital, Kuşcağız Mahallesi, Sanatoryum Cad. Keçiören, 
Ankara, Turkey, e-mail: ekremsahan@hotmail.com
DOI: 10.33678/cor.2021.126

Please cite this article as: Şahan E, Kavurgacı S. The role of the CHA2DS2-VASc score as a venous thromboembolism predictor in cancer patients. Cor Vasa 2022;64:11–14.

ARTICLE INFO

Article history:
Submitted: 17. 2. 2021
Accepted: 10. 11. 2021
Available online: 7. 2. 2022

SOUHRN

Cíl: V poslední době se předmětem zájmu kardiologů stal obor kardioonkologie. Jedním z problémů kar-
diovaskulární medicíny, s nimiž se lze setkat po stanovení diagnózy karcinomu a během onkologické léčby, 
je žilní tromboembolická nemoc (venous thromboembolism, VTE). Skóre CHA

2
DS

2
-VASc je skórovací systém, 

který hodnotí riziko embolie při fi brilaci síní a pomáhá při indikování antikoagulační léčby. V naší studii jsme 
zkoumali vztah mezi VTE a skóre CHA

2
DS

2
-VASc u pacientů s karcinomem plic. 

Materiál a metoda: Retrospektivně byly analyzovány údaje 687 pacientů s diagnózou karcinomu plic stano-
venou v období mezi 1. červencem 2010 a 15. květnem 2020. Z účasti ve studii bylo vyloučeno 403 pacientů 
s chirurgickým výkonem v anamnéze v posledním měsíci před stanovením diagnózy VTE, u nichž byla pro-
vedena masivní transfuze krve nebo katetrizace centrálním/periferním žilním katétrem na končetině s VTE, 
případně v jejichž zdravotních záznamech nebyly k dispozici úplné údaje. Do studie tak bylo nakonec zařa-
zeno 96 pacientů s diagnózou VTE a 188 pacientů bez této diagnózy. U obou skupin byly vypočítány hodnoty 
skóre CHA

2
DS

2
-VASc a skóre v systému podle Khorana. 

Výsledky: Mezi oběma skupinami pacientů, s diagnózou VTE a bez ní, nebyl významný rozdíl ve věku. Byly 
nalezeny statisticky významné rozdíly mezi oběma skupinami z hlediska pohlaví, přítomnosti hypertenze 
a diagnózy cévního onemocnění, a žádný významný rozdíl ve skóre podle Khorana. Skóre CHA

2
DS

2
-VASc bylo 

významně vyšší ve skupině s diagnózou VTE než ve skupině bez tohoto onemocnění. 
Závěr: Se zvyšujícími se počty případů karcinomu a možností chemoterapie roste každým dnem i význam kar-
dioonkologie. Skóre CHA

2
DS

2
-VASc, které často používáme v klinické praxi, lze využít jako prediktor rozvoje 

VTE u onkologických pacientů.
© 2022, ČKS.

ABSTRACT

Objective: Cardiooncology is one of the subjects of interest of cardiology department recently. Venous 
thromboembolism is one of the cardiovascular problems encountered after cancer diagnosis and during 
cancer treatment. The CHA

2
DS

2
-VASc score is a score system that determines the risk of embolism in atrial 

fi brillation and determines the indication for anticoagulant therapy. In our study, we wanted to investigate 
the relationship between venous thromboembolism and CHA

2
DS

2
-VASc score in patients diagnosed with 

lung cancer. 
Material and method: 687 patients diagnosed with lung cancer between 1 July 2010 and 15 May 2020 were 
analyzed retrospectively. 403 patients who had a surgical history in the last 1 month before the diagnosis of 
VTE, who received massive transfusion therapy, and who underwent central-peripheral venous catheteriza-
tion in the extremity with VTE, or who had incomplete data in their fi les were excluded from the study. As 
a result, 96 patients with a diagnosis of VTE and 188 patients without a diagnosis of VTE were included in 
the study. CHA

2
DS

2
-VASc score and Khorana score were calculated in both groups. 

Results: There was no signifi cant difference in age between the patient groups with and without VTE dia-
gnosis. There was a statistically signifi cant difference between the two groups in terms of gender, hyper-
tension and vascular disease diagnosis. There was no statistically signifi cant difference in both groups in 
terms of Khorana score. The CHA

2
DS

2
-VASc score was signifi cantly higher in the group diagnosed with VTE 

compared to the group without VTE. 
Conclusion: Under the increasing number of cancer cases and chemotherapy options, the importance of car-
diooncology is increasing day by day. The CHA

2
DS

2
-VASc score, which we frequently use in clinical practice, 

can be used as a predictor of venous thromboembolism in cancer patients.
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Introduction

Cardiooncology is one of the subjects of interest of car-
diology department recently. With the increase in the 
number of patients receiving chemotherapy and the use 
of new chemotherapy agents, the relationship between 
cancer and chemotherapy and the cardiovascular system 
has begun to be investigated more frequently. Ventricu-
lar dysfunction, development of coronary artery disease, 
arrhythmia, and hypertension are some of the side effects 
encountered during cancer treatment.1 In addition, vascu-
lar endothelial dysfunction due to vascular endothelial 
dysfunction caused by vasoactive peptides and cytokines 
released in cancer tissue cause thrombus formation.2 The-
refore, another cardiovascular pathology seen in cancer 
patients is venous thromboembolism. The scoring system 
that predicts embolism in atrial fi brillation (AF) patients 
and indicates an indication for anticoagulant therapy is 
the CHA

2
DS

2
-VASc score.3 CHA2DS2-VASc score is one of 

the most frequently used scores in clinical practice. In this 
study, we wanted to investigate the predictive value of 
CHA

2
DS

2
-VASc score, which is an embolism predictor in 

patients with AF, for venous thromboembolism in lung 
cancer patients.

Methods

Patients who were diagnosed with lung cancer in our 
hospital between July 1, 2010 and May 15, 2020 and 
had regular controls for at least 6 months were scree-
ned retrospectively. 284 patients with complete data 
for the study in their fi les were included in the study. 
The patients were grouped as with and without venous 
thromboembolism. Patients who had deep vein throm-
bosis and/or pulmonary embolism after being diagnosed 
with lung cancer were accepted under the diagnosis of 
venous thromboembolism. There were 96 patients with 
a diagnosis of VTE and 188 patients without a diagno-
sis of VTE. Patients who underwent surgery in the last 
1 month and received massive transfusion prior to VTE 
diagnosis were not included in the study. There was no 
central-peripheral venous catheterization in patients 
with venous thromboembolism. When calculating the 
CHA

2
DS

2
-VASc score, congestive heart failure (1 point), 

hypertension (1 point), age ≥75 (2 points), diabetes (1 
point), stroke (2 points), vascular disease (previous myo-
cardial infarction, history of coronary revascularization, 
such as a history of peripheral artery disease) (1 point), 
age range 65–74 (1 point), and female gender (1 point 
for women 65 and above) were used. In addition, the 
Khorana score, which indicates the risk status for venous 
thromboembolism in cancer patients, was also calcula-
ted for both groups. In Khorana score; 2 points for very 
high risk cancers (stomach, pancreas), 1 point for high 
risk cancers (lung, gynecological, genitourinary), 1 po-
int for hemoglobin <10 g/dL or red cell growth factor 
use, pre-chemotherapy leukocyte >11 × 109/L, 1 point 
for >350 × 109/L before chemotherapy and 1 point for 
body mass index >35 kg/m2 were calculated. For Khorana 
score, 0 points were considered a low risk, 1–2 points as 
a medium risk, <2 points as a very high risk.

Statistics

SPSS for Windows version 23.0 (SPSS Inc., IL, USA) was 
used for statistical analysis. The normal distribution 
analysis of the data was interpreted with the values of 
Skewness and Kurtosis. Continuous variables were ex-
pressed as mean ± standard deviation, and categorical 
variables were expressed as percentages. Continuous 
data were compared using Student’s t test. Categorical 
data were compared using the chi-square test. Pear-
son’s correlation coeffi cient was used for correlation 
analysis. A value of p <0.05 was considered statistically 
signifi cant. Multiple logistic regression analysis was used 
with all of the predetermined factors p <0.25 in the uni-
variate analysis. Statistical signifi cance was accepted as 
p <0.05 in multivariate analysis.

Results

The average age of the study population is 62.45±9.19 
years. The number of female patients included in the 
study was 44 (15.5%). The mean follow-up period af-
ter diagnosis of cancer was 30.56±21.82 months. There 
was no signifi cant difference in age between the pati-
ent groups with and without VTE diagnosis. There was 
a statistically signifi cant difference between the two 
groups in terms of gender, hypertension, and diagnosis 
of vascular disease (Table 1). There was no statistically 
signifi cant difference in both groups in terms of Khora-
na score. The CHADVASC score was signifi cantly higher 
in the group diagnosed with VTE than in the group wi-
thout VTE. In regression analyzes in which the variables 
of the CHA

2
DS

2
-VASc score were evaluated individua-

lly and multiplely, gender, heart failure, hypertension, 
diabetes, stroke, and a history of vascular disease were 
found to be associated with venous thromboembolism 
in lung cancer patients (Table 2).

Table 1 – Clinical characteristics of the study group patients 

Without VTE
n = 188

With VTE
n = 96

p-value

Age (years) 62.35±8.52 62.66±10.43 0.788

Gender
     Female
     Male

14 (7.4%)
174 (92.6%)

30 (31.3%)
66 (68.7%)

<0.001

Heart failure 3 (1.6%) 4 (4.2%) 0.186

Hypertension 38 (20.2%) 31 (32.3%) 0.025

Diabetes mellitus 30 (16.0) 21 (21.9%) 0.219

Stroke 8 (4.3%) 1 (1.0%) 0.144

Vascular disease 27 (14.4%) 24 (25.0%) 0.027

Khorana score
     Intermediate
     High

163 (86.7%)
25 (13.3%)

80 (83.3%)
16 (16.7%)

0.445

CHA
2
DS

2
-VASc score 1.02±1.23 1.46±1.77 0.015

VTE – venous thromboembolism.
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signifi cant difference in Khorana score between the two 
groups. Despite this result in our study, the signifi cant dif-
ference in the CHA

2
DS

2
-VASc score in both groups may 

indicate that additional scores in terms of VTE should be 
evaluated and the CHA

2
DS

2
-VASc score can be used in this 

regard. In addition, our study may have brought a per-
spective on the fact that a single risk scoring system may 
not be suffi cient in determining the risk group in cancer 
types such as lung cancer that have a tendency to throm-
boembolism.

Cancer pathology, which is limited to lung cancer pa-
tients due to the patient population in the hospital we 
work in, can be considered a limitation for the study. Al-
though the study is retrospective, the lack of data loss 
thanks to regular follow-up of cancer patients and keep-
ing their fi les systematically increases the reliability of the 
study.

Conclusion

With increasing number of cancer cases and chemothe-
rapy options, the importance of cardiooncology is increa-
sing day by day. The CHA

2
DS

2
-VASc score, which we fre-

quently use in clinical practice, can be used as a predictor 
of venous thromboembolism in cancer patients.

References
  1. Zamorano JL, Lancellotti P, Rodriguez Munoz D, et al. 2016 

ESC Position Paper on cancer treatments and cardiovascular 
toxicity developed under the auspices of the ESC Committee 
for Practice Guidelines: The Task Force for cancer treatments 
and cardiovascular toxicity of the European Society of 
Cardiology (ESC). Eur Heart J 2016;37: 2768–2801. 

  2. Rickles FR. Mechanisms of cancer-induced thrombosis in 
cancer. Pathophysiol Haemost Thromb 2006;35:103–110.

  3. Lip GY, Nieuwlaat R, Pisters R, et al. Refi ning clinical risk 
stratifi cation for predicting stroke and thromboembolism in 
atrial fi brillation using a novel risk factor-based approach: the 
euro heart survey on atrial fi brillation. Chest 2010;137:263–
272. 

 4. Ewer MS, Ewer SM. Cardiotoxicity of anticancer treatments. 
Nat Rev Cardiol 2015;12:547–558.

  5. Tamargo J, Caballero R, Delpon E. Cancer chemotherapy and 
cardiac arrhythmias: a review. Drug Safety 2015;38:129–152. 

  6. Poli D, Miniati M. The incidence of recurrent venous 
thromboembolism and chronic thromboembolic pulmonary 
hypertension following a fi rst episode of pulmonary embolism. 
Curr Opin Pulm Med 2011;17:392–397. 

Discussion

The effects of these changes on cardiovascular system 
have recently begun to attract more attention, along 
with advances in cancer tests, frequent updates in patho-
logical diagnoses, and new chemotherapy and radio-
therapy treatment options. Conditions such as left ven-
tricular dysfunction, coronary artery disease, pericardial 
involvement, hypertension, and arrhythmia are cardioto-
xicity conditions that occur after cancer diagnosis, especi-
ally with chemotherapy and radiotherapy.1,4,5 In addition, 
cancer diagnosis increases the risk of venous thromboem-
bolism independent of all risk factors for venous throm-
boembolism.6–8 Patients with lung cancer are also prone 
to hypercoagulation and thromboembolism. Both hyper-
coagulability due to primary cancer tissue and endothe-
lial damage due to chemotherapies may predispose to 
venous thromboembolism. In addition, central catheters, 
cancer-induced immobility or cancer surgery also predis-
pose to VTE.

The CHA
2
DS

2
-VASc score is a scoring system for atrial fi -

brillation patients to indication for anticoagulant therapy 
to prevent embolic complications. The higher the score, 
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