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Abstract

Aim: Venous thromboembolism (VTE) is a relatively common public health problem. In addition to increasing mortality due to complications, 
it also causes an increase in the cost of the country's economy and loss of labor due to the morbidity it creates. Considering that the recurrence of 
VTE is a common condition, the importance of this disease for the society increases even more. Although we have come a long way in treatment 
and follow-up, we see that VTE and its related complications maintain their place as a significant risk factor in the society at increasing rates.
Material and Methods: This is an additional analysis of a multicentral, retrospective descriptive study, CAT-TR (Assessment of Patient 
Characteristic in Cancer Associated Venous Thrombosis in Turkey). The aim of the CAT-TR study was to evaluate patient characteristic and 
treatment patterns of cancer-induced VTE in Turkey. This article aims to evaluate the incidence and prevalence of cancer-induced VTE in two 
regions of Turkey between January 01, 2016 and December 31, 2019.
Results: In our study, the 4-year prevalence of Deep Venous Thrombosis (DVT) and Pulmonary Embolism (PE) in Central Anatolia and 
Marmara was 86.43, 103.56 and 105.68, 98.04 per 100.000 people, respectively. The cumulative incidence of cancer-related VTE in the Central 
Anatolian and Marmara populations is 17.22 and 6.71 per 100.000 people, respectively.
Conclusion: The values we found in the prevalence and incidence study of VTE will be very valuable in terms of being a reference for us in 
the treatment and prevention of the disease. We believe that this study will shed light on new studies for diseases that may cause VTE in larger 
populations and strategies to be followed in prevention.
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INTRODUCTION

Considering the articles stating that symptomatic DVT can 
be seen in an average of 145 people and PE in an average of 
69 people in a population of 100.000 people at least once in a 
lifetime [1], we can predict that this rate will be much higher in 
the presence of concomitant diseases. In these studies, this rate is 
much higher especially in cancer patients, but this rate can vary 
considerably according to the cancer type, stage, treatment and 
other accompanying conditions [1].

If VTE is not diagnosed or treated, it can cause long-term 
complications and morbidity due to post-thrombotic syndrome 
and recurrent VTE. Besides morbidity, the most important 
complication is mortality. In a study covering six European 
countries, the mortality rate associated with DVT, PE, and VTE 
was reported to be 465,715, 295,982, and 370,012 per year, 
respectively [2].

The incidence of cancer-associated Venous Thromboembolism 
(CAT) can vary greatly depending on the site of the primary 
tumor. Many studies have shown an increased risk of CAT in 
pancreatic, lung, brain, stomach, and ovarian cancers [1]. Age, 
drugs used in chemotherapy, and accompanying comorbidities 
can be listed among the factors that cause CAT formation 
other than primary cancer. Advanced stage of cancer obviously 
increases the risk of VTE, and the presence of metastasis has the 
highest risk of VTE [3].

MATERIAL AND METHODS

This is an additional analysis of a multicentral, retrospective 
descriptive study, CAT-TR. The approval of the ethics committee 
was taken from Başkent University Non-interventional Clinical 
Research Ethics Committee (Date: 04.11.2020, Number: 20/118). 
The aim of CAT-TR study was to evaluate the data obtained in 

the cancer induced VTE in Turkey between January 01, 2016 
and December 31, 2019. Data from CTA-TR total DVT and PE 
studies were collected in 2 regions and data from 8 centers and 2 
regions were utilized; Central Anatolia and Marmara Region were 
used to estimate DVT and PE prevalence. In our study, Marmara 
and Central Anatolia regions, which are the two densest regions 
in terms of population density, were included in the study. Thus, 
the aim was to reach a general point of view from these regions 
that make up almost half of the Turkish population.

We included all eligible patients with a diagnosis of proximal 
lower-limb DVT and/or PE between January 1, 2016 and 
December 31, 2019 and diagnosis of any cancer. Data were 
retrieved from electronic health record systems of hospitals by 
searching respective ICD codes and/or physical patient files. 
VTE was determined by using respective codes of I26 and I80 – 
I82 of ICD-10.  Descriptive statistics were used to define mean, 
standard deviation, minimum, median and maximum continuous 
variables. Frequency and percentage values were calculated 
for the descriptive statistics of categorical variables. Analyzes 
were performed using Medal Statistical Software version 12.7.7 
(Medal Software babe, Ostend, Belgium; http://www.medcalc.
org; 2013).

RESULTS

The study included 49.217 patients diagnosed with and followed 
for VTE between 2016 and 2019 from 2 regions, Central Anatolia 
(Ankara, Konya, Kayseri) and Marmara (İstanbul). 24.426 
patients were diagnosed with DVT and 24.791 were diagnosed 
with PE. The regional distribution and 4-year prevalence of DVT 
and PE are shown in Table 1. In the two regions where the study 
was conducted, the incidence of VTE according to population 
density was found to be similar in the Marmara region and 
Central Anatolia region (P>0.05, 0.12 vs. 0.13, respectively).

Table 1. Regional distribution and 4-year prevalence of DVT** and PE*

The prevalence and rates are given with 95% confidence intervals *PE with or without DVT       ** Isolated DVT 
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Lung cancer was the most common cancer type (29.7%), 
followed by colon cancer (8.6%) and breast cancer with 
(6.8%). 70.3% of the patients were at advanced stage (Stage 4). 
Chemotherapy±targeted therapy was administered to 469 (65.7 

%) patients at the time of onset.

In the evaluation of two regions, we found that 2622 patients were 
diagnosed with cancer-induced VTE. The cumulative incidence 
of cancer-associated VTE in these regions are shown in Table 2.

Table 2. The cumulative incidence of cancer associated VTE for two regions

The incidence rates are given with 95% confidence intervals *PE with or without DVT       ** Isolated DVT 

DISCUSSION

While the annual incidence of venous thrombosis in the general 
population was reported as 0.1%, this rate increased 5 times in 
cancer patients and was stated as 0.5% [4].

In our study, the prevalence of DVT and PE in the Marmara 
region was 86.43 and 103.56 per 100,000 people, respectively, 
while the prevalence of DVT and PE in the central Anatolian 
region was 105.68 and 98.04 per 100,000 people, respectively. 
In studies of people of European descent, the annual incidence 
of VTE varies from 104 to 183 per 100.000 people [5,6]. Studies 
with an annual incidence rate of PE with and without DVT of 29 
to 78 per 100.000 have found an annual incidence rate of patients 
with only DVT without PE to be between 45 and 117 per 100.000 
per year [7,8].

In a study of the UK population with ten-year follow-up, 35.373 
VTE patients were included and the overall incidence rate 
of VTE per 100.000 per year was found to be 131.5 (95% CI, 
130.2–132.9) [9].

In the study of White et al. investigating the difference in the 
incidence of VTE in different regions in the United States, it was 
stated that VTE rates may vary in people from different ethnic 
origins [10]. These results were supported by different studies 
and it was stated that VTE could show heterogeneity in the same 
population [11] These results indicate that the variability of 

ethnicity, genetic factors, and environmental factors within the 
population has a heterogeneous basis for VTE. These results led 
to the conclusion that major and minor factors are affecting the 
incidence of VTE.

Mahajan et al. evaluated patients who were first diagnosed with 
cancer between 2005 and 2017 and included patients diagnosed 
with thirteen common cancer types. They determined that the 
12-month cumulative incidence of patients with CAT was 1% in 
prostate and breast cancer, and this rate increased up to 10% in 
pancreatic cancer. They reported that the 12-month cumulative 
incidence (95% cumulative incidence) of these thirteen cancer 
types was between 1-10% [3].

In our study, cancer associated cumulative incidence of VTE in 
Central Anatolia and Marmara populations are 17.22 and 6.71 per 
100.000 people, respectively. Many studies have reported that the 
risk of cancer-induced VTE is reduced by the prophylactic use of 
anticoagulants in high-risk cancer patients under chemotherapy 
treatment [12,13].

Similar to our study, in a study conducted in the United Kingdom, 
83.203 cancer patients and 577.207 control patients were 
included in the study. Newly developed VTE was diagnosed in 
3.352 cancer patients and 6.353 of the control patients. When 
cancer patients were evaluated, the annual absolute rate of VTE 
was found to be 13.9 per 1000 subjects (95% confidence interval 
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[CI] 13.4-14.4). The study also listed the factors associated with 
cancer-induced VTE as the location of cancer, age, and time of 
diagnosis. The similar incidence of cancer-induced VTE in these 
results helped us to emphasize the importance of VTE in cancer 
disease once again [14]. In a meta-analysis by Freesia Horst et 
al. of 38 studies investigating one of eight cancer types, it was 
stated that the overall annual risk of VTE ranged from 7 to 23 per 
1000 and was 13 on average (95% cumulative incidence). As the 
common point of these studies, it was emphasized that patients 
with pancreatic, brain, and lung cancers are in the highest-risk 
group. Although these rates are high in some cancer types, the 
average incidence of VTE includes similar results with our study 
for Turkey [15].

In a study involving 27.479 patients in the United States, cancer 
patients who were started on chemotherapy were included in the 
study. In this study, not all types of cancer were included in the 
study, but the overall incidence of VTE after 3.5 months after 
the start of chemotherapy for all cancer types was between 4.6% 
and 11.6% (mean 7.3%), depending on the location of cancer. 
When this rate was evaluated as 12 months, it was observed 
that it increased between 9.8% and 21.3% (mean 13.5%) [16]. 
In the Prophylaxis of Thromboembolism during Chemotherapy 
(PROTECHT) study, 1150 patients under chemotherapy were 
included in the study, thromboembolic events were seen in 2.0% 
of patients receiving anticoagulants, compared to 3.9% in the 
placebo group. Thus, it has been reported that anticoagulant 
therapy reduces the incidence of thromboembolic events in 
patients with locally grown or metastasized cancer [17]. Among 
the reasons for the difference in incidence in many retrospective 
studies may be the statistically significant difference in 
incidentally asymptomatic VTE patients diagnosed during 
standard cancer staging in clinical studies [18].

The incidence of cancer-induced VTE found in our study in the 
whole population has a very prominent place in the prevalence of 
VTE. This showed that cancer-related VTE should be prioritized 
for all VTEs.

CONCLUSION

VTE is an important complication of cancer and the most 
important cause of morbidity and mortality. Considering the 
prevalence of VTE, we thought that a larger database can be 
created by evaluating all regions in Turkey. In addition, revealing 
the prevalence of VTE will facilitate the assessment of the effects 
of the disease in the whole population. Statistical follow-up of 
cancer-related VTE in the population will be valuable not only 
for cancer patients, but also for understanding and monitoring 
the importance of cancer-related VTE in the entire population.

Ethics Committee Approval: The approval of the ethics 
committee was taken from Başkent University Non-interventional 

Clinical Research Ethics Committee (Date: 04.11.2020, Number: 
20/118). 

Patient Consent for Publication: This is a retrospective 
descriptive study.

Data Sharing Statement: The data that support the findings 
of this study are available from the corresponding author upon 
reasonable request.

Author Contributions: All authors contributed equally to the 
article.

Conflict of Interest: The authors declared no conflicts of interest 
with respect to the authorship and/or publication of this article.

Funding: This study was funded by Pfizer under Independent 
Medical Grants Program.

Acknowledgment: We would like to thank Erkut Bolat 
from Trakya University Faculty of Medicine Department of 
Biostatistics and Medical Informatics, Edirne, who helped us 
with the statistics and analysis of our study, and The National 
Vascular and Endovascular Surgery Association for their support 
and participation in the study.

CAT-TR Investigators: *Dilek Erer, Abdullah Özer, Deniz 
Serefli, Soner Yavaş, Kemal Eşref Erdoğan, Mustafa Seren, 
Evren Ozçinar, Emre Kubat, Adil Polat,  Kamil Boyacioglu, 
Cengiz Koksal, Emre Selcuk, Ozan Onur balkanay, I. Tanzer 
Çalkavur, Emrah Oguz, Ismail Yurekli, Koksal Donmez, Erdem 
Cetin, Celal Selcuk Unal, Kaptaniderya Tayfur, Mehmet Ali 
Kaygin, Mustafa Edis, Ömer Tanyeli, Rıfat Ozmen, O. Okan 
Ozocak, Senol Yavuz, Kadir Kaan Ozsin, Defne Gunes Ergi, Elif 
Şahin, Dr. Taliha Ceran.

REFERENCES

1.	 Mulder FI, Horvàth-Puhó E, van Es N, van Laarhoven HWM, 
Pedersen L, Moik F et al. Venous thromboembolism in cancer 
patients: a population-based cohort study. Blood. 2021;137:1959-
69

2.	 Cohen AT, Agnelli G, Anderson FA, Arcelus J, Bergvist D, Brecht 
J, et al. VTE Impact Assessment Group in Europe (VITAE). 
Venous thromboembolism (VTE) in Europe. The number of VTE 
events and associated morbidity and mortality. Thromb Haemost. 
2007;98:756-64

3.	 Mahajan A, Brunson A, Adesina O, Keegan THM, Wun T. The 
incidence of cancer-associated thrombosis is increasing over time. 
Blood Adv. 2022;6:307-20. 

4.	 Sud R, Khorana AA. Cancer-associated thrombosis: risk factors, 
candidate biomarkers and a risk model.Thromb.Res. 2009;123:18-
21. 

5.	 Anderson FA Jr, Wheeler HB, Goldberg RJ, Hosmer DW, 
Patwardhan NA, Jovanovic B, et al.  A population-based 



DOI: 10.9739/tjvs.2023.01.04Turk J Vasc Surg 2023;32(2):66-70

70

perspective of the hospital incidence and case-fatality rates of deep 
vein thrombosis and pulmonary embolism. The Worcester DVT 
Study. Arch Intern Med. 1991;151:933-8.

6.	 Huang W, Goldberg RJ, Anderson FA, Kiefe CI, Spencer FA. 
Secular trends in occurrence of acute venous thromboembolism: 
the Worcester VTE study (1985–2009). Am J Med. 2014;127:829-
39.

7.	 Silverstein MD, Heit JA, Mohr DN, Petterson TM, O'Fallon WM, 
Melton LJ 3rd. Trends in the incidence of deep vein thrombosis 
and pulmonary embolism: a 25-year population-based study. Arch 
Intern Med. 1998;158:585-93. 

8.	 Cushman M, Tsai AW, White RH, Heckbert SR, Rosamond WD, 
Enright P, et al. Deep vein thrombosis and pulmonary embolism 
in two cohorts: the longitudinal investigation of thromboembolism 
etiology. Am J Med. 2004;117:19-25.

9.	 Martinez C, Cohen AT, Bamber L, Rietbrock S. Epidemiology of 
first and recurrent venous thromboembolism: a population-based 
cohort study in patients without active cancer. Thromb Haemost. 
2014;112:255-63.

10.	 White RH, Zhou H, Murin S, Harvey D. Effect of ethnicity and 
gender on the incidence of venous thromboembolism in a diverse 
population in California in 1996. Thromb Haemost. 2005;93:298-
305.

11.	 Stein PD, Kayali F, Olson RE, Milford CE. Pulmonary 
thromboembolism in Asians/Pacific Islanders in the United States: 
analysis of data from the National Hospital Discharge Survey and 

the United States Bureau of the Census. Am J Med. 2004;116:435-
42.

12.	 Khorana AA, Soff GA, Kakkar AK, Vadhan-Raj S, Riess H, Wun T, 
et al. Rivaroxaban for thromboprophylaxis in high-risk ambulatory 
patients with cancer. N Engl J Med. 2019;380:720-8.

13.	 Carrier M, Abou-Nassar K, Mallick R, Tagalakis V, Shivakumar S, 
Schattner A, et al. Apixaban to prevent venous thromboembolism 
in patients with cancer. N Engl J Med. 2019;380:711-9.

14.	 Walker AJ, Card TR, West J, Crooks C, Grainge MJ. Incidence 
of venous thromboembolism in cancer patients. Eur J Cancer. 
2013;49:1404-13.

15.	 Horsted F, West J, Grainge MJ. Risk of venous thromboembolism 
in patients with cancer: a systematic review and meta-analysis. 
PLoS Med. 2012;9:e1001275.

16.	 Lyman GH, Eckert L, Wang Y, Wang H, Cohen A. Venous 
thromboembolism risk in patients with cancer receiving 
chemotherapy: a real-world analysis. Oncologist. 2013;18:1321-9. 

17.	 Agnelli G, Gussoni G, Bianchini C. Nadroparin for the prevention 
of thromboembolic events in ambulatory patients with metastatic 
or locally advanced solid cancer receiving chemotherapy: a 
randomised, placebo‐controlled double‐blind study. Lancet Oncol. 
2009;10:943–9

18.	 Di Nisio M, Ferrante N, De Tursi M, Iacobelli S, Cuccurullo 
F, Büller HR, et al. Incidental venous thromboembolism in 
ambulatory cancer patients receiving chemotherapy. Thromb 
Haemost. 2010;104:1049-54.


