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Editorial 

COVID-19 in thrombosis research: An editorial perspective 

The coronavirus disease (COVID-19) pandemic has impacted every aspect of our lives. Scientific research has not been spared. In the face of this 
global health emergency, researchers raced to share their findings about this previously unknown disease. The influx of publications associated with 
COVID-19 has been remarkable and the sharing of scientific work has never been as rapid. Indeed, in this whirlwind of scientific endeavour, some 
concerns have been raised about the overall quality of published research. 

Initial reports highlighting the interplay between the severe acute respiratory syndrome coronavirus 2 (SARS CoV-2) and hemostasis meant that 
Thrombosis Research also saw increased numbers of submissions from the earliest days of the pandemic. Additional Associate Editors were brought on 
board in response to this trend and to assist editors with increased COVID-19 clinical workload. COVID-19-related papers (100 in 2020; Table 1) were 
prioritized with respect to peer review and production to ensure that they were published as quickly as possible. Although submissions increased 51% 
in 2020 compared to 2019 (Table 1), the journal’s strategies ensured that the average editorial speed for both accepted and rejected articles in 2020 
was similar to that in previous years. The importance and timeliness of the research published is reflected in the 59% increase in online usage and text 
download requests compared to 2019 (Table 1). 

Very early in the course of the pandemic in Europe, Thrombosis Research published several studies that described high to very high incidences of 
venous and arterial thrombotic complications in acutely and critically ill patients with COVID-19 [1–4]. These studies and others published in other 
journals caused a paradigm shift for COVID-19 pneumonia from a mostly pulmonary condition to a multi-organ condition with important impact on 
the cardiovascular system. While the initial reports on the incidence and prevalence of thrombotic complications were relatively small and retro-
spective, several larger and/or prospective studies further confirmed and extended the initial observations [5–28]. These studies showed the relevance 
of considering concomitant pulmonary embolism (PE) in patients with respiratory decline [9], the results of screening for deep vein thrombosis in 
acutely ill patients on normal wards [12] and critically ill patients in intensive care units [22], the impact of COVID-19 on the prevalence of catheter 
related thrombosis [6], differences in the incidence of thrombotic complications between the first and second wave in Europe [28] and the incidence 
of thrombotic complications after hospital discharge [27]. Moreover, several studies confirmed the observation made by initial publications on 
thrombotic complications in COVID-19 patients that a diagnosis of thromboembolism per se was associated with a more complicated in-hospital 
clinical course, higher incidence of admittance to the intensive care unit and higher all-cause mortality [29–34]. 

Interestingly, the radiological aspect of venous thromboembolism and, in particular, PE in COVID-19 patients is different from conventional PE, 
with more distal distribution, lower clot burden, less impact on right ventricular overload and notable large scattered areas of severely diminished 
perfusion consistent with diffuse pulmonary microcirculatory dysfunction, suggesting that PE in COVID-19 patients may often represent local in situ 
immunothrombosis, rather than venous thromboembolism [35–38]. The fact that studies also have shown high prevalence of deep vein thrombosis 
with screening ultrasonography highlights the fact that perfusion defects in COVID-19 patients may originate both from the deep venous system, as 
well as from local inflammation. Dedicated studies focussing on optimal diagnostic management of suspected venous thromboembolism in COVID-19 
patients remain scarce. Although one study observed a low yield of routine screening for PE upon admission because of COVID-19 pneumonia [40], 
some authors have proposed the application of variable D-dimer thresholds based on either pre-test probability assessment or patient age [28,39] and 
one study observed a low yield of routine screening for PE upon admission because of COVID-19 pneumonia [40]. 

Considering the above, the most urgent unanswered questions on venous thromboembolism prevention in COVID-19 patients include whether (i) 
early thromboprophylaxis may improve the course of the disease among outpatients [41], (ii) the intensity of standard in-hospital thromboprophylaxis 
is adequate given their substantial thrombotic risk during hospitalization, particularly among ICU patients [42–48], and (iii) post-discharge anti-
coagulation may provide clinical benefit [5]. Moreover, the peculiar characteristics of PE in COVID-19 patients [36] raised the dilemma whether the 
efficacy and safety of available anticoagulants are maintained in the setting of COVID-19 [49–52]. Indeed, some work has been done to optimize the 
monitoring of parenteral and oral anticoagulants [47,49–51,53] with the ultimate aim of individualizing thromboprophylaxis and treatment protocols 
[46]. COVID-19-specific pre-analytical [53] and logistical issues [47], however, have been shown to represent barriers to optimal anticoagulant 
management in both the out- and inpatient settings. Notably, two studies reported a high incidence of major bleeding events associated with different 
intensities of anticoagulant treatment [54,55]. 

Whereas a number of ongoing phase III trials on anticoagulants will soon provide answers and fill the aforementioned gaps of knowledge, the 
rationale of these studies does not necessarily rely on firm explanations of the pathophysiological processes behind COVID-19-associated thrombosis. 
Nevertheless, a number of studies provided initial mechanistic insights that may direct appropriate interventional strategies [56]. Several potential 
players have been thought to be involved in the interplay between inflammation and coagulation activation in COVID-19 patients and, consequently, 
biomarkers of disease have been proposed as markers or predictors of severity [57]. By somehow encompassing these two aspects and representing an 
easy-to-monitor parameter, D-dimer emerged as one of the most promising markers to estimate the initial severity of the disease, its dynamic course, 
and the probability of presenting with venous thromboembolism [58,59]. Indeed, increased D-dimer levels may reflect both coagulation activation 
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and a proinflammatory state with intra-alveolar fibrin deposition [56,57,60,61]. D-dimer was also studied in relation to one of the first patho-
physiological hypotheses formulated for COVID-19, namely disseminated intravascular coagulation (DIC), which was determined relatively early to 
not represent a typical feature [60,62]. The role of several other players of coagulation, including ADAMTS13 [63,64], heparin-induced thrombo-
cytopenia antibodies [65], antiphospholipid antibodies [66], platelets [56,57], and the complement cascade [67] represent only some of the current 
research lines under study. 

Early in 2021, it appears that the rate of publication submission has begun to slow, although it has not returned to baseline. We would like to thank 
the researchers who trusted us with their valuable manuscripts in 2020; as well as our dedicated reviewers and Associate Editors, and our supportive 
team at Elsevier. We are also grateful to the healthcare providers and other frontline workers, as well as our friends and families, who have helped us 
all to weather the COVID-19 storm. 

References 

[1] F.A. Klok, M. Kruip, N.J.M. van der Meer, M.S. Arbous, D. Gommers, K.M. Kant, F.H.J. Kaptein, J. van Paassen, M.A.M. Stals, M.V. Huisman, H. Endeman, Incidence of thrombotic 
complications in critically ill ICU patients with COVID-19, Thromb. Res. 191 (2020) 145–147, https://doi.org/10.1016/j.thromres.2020.04.013. 

[2] F.A. Klok, M. Kruip, N.J.M. van der Meer, M.S. Arbous, D. Gommers, K.M. Kant, F.H.J. Kaptein, J. van Paassen, M.A.M. Stals, M.V. Huisman, H. Endeman, Confirmation of the high 
cumulative incidence of thrombotic complications in critically ill ICU patients with COVID-19: an updated analysis, Thromb. Res. 191 (2020) 148–150, https://doi.org/10.1016/j. 
thromres.2020.04.041. 

[3] S. Aktaa, J. Wu, R. Nadarajah, M. Rashid, M. de Belder, J. Deanfield, M.A. Mamas, C.P. Gale, Incidence and mortality due to thromboembolic events during the COVID-19 
pandemic: Multi-sourced population-based health records cohort study, Thromb Res 8 (202) (2021) 17–23. 

[4] W. Thomas, J. Varley, A. Johnston, E. Symington, M. Robinson, K. Sheares, A. Lavinio, M. Besser, Thrombotic complications of patients admitted to intensive care with COVID-19 at 
a teaching hospital in the United Kingdom, Thromb. Res. 191 (2020) 76–77, https://doi.org/10.1016/j.thromres.2020.04.028. 

[5] F. Rashidi, S. Barco, F. Kamangar, G.A. Heresi, A. Emadi, C. Kaymaz, P. Jansa, A. Reis, A. Rashidi, A. Taghizadieh, P. Rezaeifar, M. Moghimi, S. Ghodrati, A. Mozafari, A. 
A. Foumani, O. Tahamtan, E. Rafiee, Z. Abbaspour, K. Khodadadi, G. Alamdari, Y. Boodaghi, M. Rezaei, M.J. Muhammadi, M. Abbasi, F. Movaseghi, A. Koohi, L. Shakourzad, 
F. Ebrahimi, S. Radvar, M. Amoozadeh, F. Fereidooni, H. Naseari, K. Movalled, O. Ghorbani, K. Ansarin, Incidence of symptomatic venous thromboembolism following hospi-
talization for coronavirus disease 2019: prospective results from a multi-center study, Thromb. Res. 198 (2021) 135–138, https://doi.org/10.1016/j.thromres.2020.12.001. 

[6] J.M. Smit, J.E. Lopez Matta, R. Vink, M.C.A. Müller, K.F. Choi, F. van Baarle, A.P.J. Vlaar, F.A. Klok, M.V. Huisman, C.V. Elzo Kraemer, A.R.J. Girbes, D.J. Van Westerloo, P. 
R. Tuinman, Coronavirus disease 2019 is associated with catheter-related thrombosis in critically ill patients: a multicenter case-control study, Thromb. Res. 200 (2021) 87–90, 
https://doi.org/10.1016/j.thromres.2021.01.013. 

[7] R. Pancani, L. Villari, V. Foci, G. Parri, F. Barsotti, F. Patrucco, M. Malerba, R. Vincenti, L. Carrozzi, A. Celi, Lower limb deep vein thrombosis in COVID-19 patients admitted to 
intermediate care respiratory units, Thromb. Res. 197 (2021) 44–47, https://doi.org/10.1016/j.thromres.2020.10.035. 

[8] B. Planquette, A. Le Berre, L. Khider, A. Yannoutsos, N. Gendron, M. de Torcy, N. Mohamedi, S. Jouveshomme, D.M. Smadja, I. Lazareth, G. Goudot, L. Fournier, C. Bruel, J.L. Diehl, 
J.J. Mourad, G. Meyer, P. Priollet, E. Messas, O. Sanchez, H. Beaussier, T. Mirault, M. Zins, G. Chatelier, J. Emmerich, Prevalence and characteristics of pulmonary embolism in 
1042 COVID-19 patients with respiratory symptoms: a nested case-control study, Thromb. Res. 197 (2021) 94–99, https://doi.org/10.1016/j.thromres.2020.11.001. 

[9] R.A.G. Brüggemann, B. Spaetgens, H.A. Gietema, S.H.A. Brouns, P.M. Stassen, F.J. Magdelijns, R.J. Rennenberg, R.M.A. Henry, M.M.G. Mulder, B.C.T. van Bussel, R.M. Schnabel, I. 
C.C. van der Horst, J.E. Wildberger, C.D.A. Stehouwer, H. Ten Cate, The prevalence of pulmonary embolism in patients with COVID-19 and respiratory decline: a three-setting 
comparison, Thromb. Res. 196 (2020) 486–490, https://doi.org/10.1016/j.thromres.2020.10.012. 

[10] A. Porfidia, E. Valeriani, R. Pola, E. Porreca, A.W.S. Rutjes, M. Di Nisio, Venous thromboembolism in patients with COVID-19: systematic review and meta-analysis, Thromb. Res. 
196 (2020) 67–74, https://doi.org/10.1016/j.thromres.2020.08.020. 

[11] M.B. Whyte, P.A. Kelly, E. Gonzalez, R. Arya, L.N. Roberts, Pulmonary embolism in hospitalised patients with COVID-19, Thromb. Res. 195 (2020) 95–99, https://doi.org/ 
10.1016/j.thromres.2020.07.025. 
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