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Venous thromboembolism (VTE) is considered as a major 
cause of preventable mortality and morbidity in can-
cer patients [1]. In recent years, there has been a marked 
increase in the diagnosis associated with a significant rise in 
the research and awareness of specialists who care for cancer 
patients [2]. However, only a few randomized clinical trials 
(RCTs) have been published in the last 2 decades regard-
ing cancer-associated thrombosis (CAT), and this trend is 
unlikely to change. Multiple and important clinical questions 
associated with the approach to CAT remain unanswered 
such as long-term and recurrence treatment, and probably 
future RCTs will not address these dilemmas. Real-world 
evidence (RWE) and big data are emerging as new tools 

that can improve patient outcomes and eventually change 
our clinical practice and cancer registries are an example 
of this. The multinational, prospective RIETE registry has 
become the largest registry of VTE in the world with more 
than 82,000 patients included and has offered an extraordi-
nary amount of evidence [3]. It is not a specific registry of 
CAT and does not consider cancer-specific variables with 
significant impact on VTE. For example, ALK-rearranged 
non-small-cell lung cancer (NSCLC) is associated with a 
very high rate of VTE ranging from 30 to 47%, much higher 
than other NSCLC and with a profound impact on over-
all survival [4]. Furthermore, chemotherapy has been con-
sidered an independent risk factor for VTE, however, the 
risk of VTE is not homogenous among different cytostatic 
agents, even inside the same drug category [5]. The alkylat-
ing agent cisplatin has been associated with the highest risk 
of thrombosis [6]. A direct comparison of advanced gastroe-
sophageal cancer between cisplatin and oxaliplatin showed a 
significantly higher incidence of VTE in patients receiving 
cisplatin (15.1% versus 7.6%; p = 0.0003) that remained in 
the multivariate analysis (hazard ratio 0.51; p = 0.001) [7]. 
A recent study based on data from a gastric cancer registry 
found that multiple covariates have significant time-varying 
effects on the cumulative incidence of CAT such as cispl-
atin-containing regimen, Khorana score, secondary throm-
boprophylaxis, high tumor burden, and cisplatin-containing 
regimen, whereas other predictors exerted a constant effect 
(signet ring cells and primary thromboprophylaxis) [8]. CAT 
has a cumulative and late effect in elderly patients with car-
diovascular disease receiving cisplatin regimens [8]. With 
all this evidence, we can no longer consider chemotherapy, 
type of cancer or other variables as single and homogenous 
risk factors for CAT. Therefore, it is necessary to discover a 
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specific approach and a more detailed analysis of the risk of 
VTE in cancer patients.

Cancer & Thrombosis Section of the Spanish Society of 
Medical Oncology (SEOM) launched a specific clinical reg-
istry of CAT in June 2018. In the 1st year, 636 patients were 
included in 34 centers and since then the register has also 
been opened in hospitals of Portugal. In 51% of the cases, 
the VTE was pulmonary and in 54.24% the event was inci-
dental, finding it in a computed tomography scan performed 
to assess the treatment response. The most frequent cancers 
were colorectal (21%) and lung (20%) and the most common 
stage was IV (73%). Treatment of thrombosis was ambu-
latory in 48.2% and was based on low-molecular-weight 
heparin (95.1%). This registry, in addition to the usual vari-
ables of thrombosis, includes other special characteristics 
of CAT such as variables associated with renal function, 
platelet count, risk of bleeding, molecular profiles, systemic 
oncological treatments with antitarget, antiangiogenic and 
immunotherapy drugs. In the current series, 58% of patients 
who developed a VTE were receiving chemotherapy, 25% 
immunotherapy and 8% an antiangiogenic agent. In the first 
3 months after thrombosis, 6% had bleeding, 4% a rethrom-
bosis and 21.8% had died with cancer being the cause in 
more than half and thrombosis in 27%. These data high-
light the severity and particularities of thrombosis in cancer 
patients. In this way, the registry will provide information 
on clinical practice situations that are underrepresented in 
RCTs and will collect molecular, treatment and specific can-
cer clinical variables. Our group has opted for a research 
approach based on personalized medicine [9], and the next 
challenging step is to collect biological specimens from 
both, patient and tumor to perform a translational approach.

To sum up, the TESEO registry of CAT is an example of 
RWE that aims not only to generate high-quality evidence, 
but also to improve patient outcomes by answering questions 
that have not been addressed in the RCTs.

Acknowledgements The authors want to express their gratitude to: (1) 
Sanofi for supporting TESEO registry with an unrestricted educational 
grant, (2) Cancer & Thrombosis Section, Spanish Society of Medical 
Oncology (SEOM) for promoting this registry and (3) all the research-
ers and centers for their inclusion of cases.

Author contributions Conception, design, article writing and final 
approval of manuscript: all authors.

Compliance with ethical standards 

Conflict of interest AJMM declares consulting or advisory role: Cel-
gene, Sanofi, Pfizer, Bristol-Myers Squibb, LEO Pharma, Daiichi 
Sankyo, Bayer, Halozyme; speakers’ bureau: Rovi; research funding: 
Sanofi, LEO Pharma and patents, royalties, other intellectual property: 
risk assessment model in venous thromboembolism in patients with 
cancer. PJF has participated as speaker in meetings sponsored by Leo 

Pharma and Rovi, all without the scope of this project. ACB has par-
ticipated as a speaker in meetings sponsored by Rovi and Leo Pharma, 
all without the scope of this project. EMC declares consulting or advi-
sory role: Pfizer; speakers’ bureau: Celgene, Rovi, Leo Pharma, Roche, 
Sanofi, Shire. JML: no conflict of interest. PPS declares consulting or 
advisory role: Leo Pharma. ARL declares no conflict of interest. RVG 
declares consulting or advisory role: Roche Amgen, Merck and Sanofi.

Ethical approval The study has been performed in accordance with the 
ethical standards of the Declaration of Helsinki and its later amend-
ments. This study is an observational, non-interventionist trial.

Informed consent Signed informed consent was obtained from all 
patients.

References

 1. Khorana AA, Francis CW, Culakova E, Kuderer NM, Lyman 
GH. Frequency, risk factors, and trends for venous throm-
boembolism among hospitalized cancer patients. Cancer. 
2007;110(10):2339–46.

 2. Lyman GH, Culakova E, Poniewierski MS, Kuderer NM. Morbid-
ity, mortality and costs associated with venous thromboembolism 
in hospitalized patients with cancer. Thromb Res. 2018;164(Suppl 
1):S112–S118.

 3. Bikdeli B, Jimenez D, Hawkins M, Ortíz S, Prandoni P, Brenner 
B, et al. Rationale, design and methodology of the computer-
ized registry of patients with venous thromboembolism (RIETE). 
Thromb Haemost. 2018;118(01):214–24.

 4. Zugazagoitia J, Biosca M, Oliveira J, Olmedo ME, Dómine 
M, Nadal E, et  al. Incidence, predictors and prognostic sig-
nificance of thromboembolic disease in patients with advanced 
ALK-rearranged non-small cell lung cancer. Eur Respir J. 
2018;51(5):1702431.

 5. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon WM, 
Melton LJ 3rd. Risk factors for deep vein thrombosis and pul-
monary embolism: a population-based case–control study. Arch 
Intern Med. 2000;160(6):809–15.

 6. Moore RA, Adel N, Riedel E, Bhutani M, Feldman DR, Tabbara 
NE, et al. High incidence of thromboembolic events in patients 
treated with cisplatin-based chemotherapy. A large retrospective 
analysis. J Clin Oncol. 2011;29:3466–73.

 7. Barni S, Labianca R, Agnelli G, Bonizzoni E, Verso M, Mandalà 
M, et al. Chemotherapy-associated thromboembolic risk in cancer 
outpatients and effect of nadroparin thromboprophylaxis: results 
of a retrospective analysis of the PROTECHT study. J Transl Med. 
2011;9:179.

 8. Carmona-Bayonas A, Jimenez-Fonseca P, Garrido M, Custodio 
A, Hernandez R, Lacalle A, et al. Multistate models: accurate 
and dynamic methods to improve predictions of thrombotic risk 
in patients with cancer. Thromb Haemost. 2019 (Epub ahead of 
print)

 9. Muñoz Martín AJ, Ortega I, Font C, Pachón V, Castellón V, Mar-
tínez-Marín V, et al. Multivariable clinical-genetic risk model for 
predicting venous thromboembolic events in patients with cancer. 
Br J Cancer. 2018;118:1056–61.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	TESEO, cancer-associated thrombosis registry from the Spanish Society of Medical Oncology (SEOM)
	Acknowledgements 
	References




