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ARTICLE INFO ABSTRACT

Keywords: Cancer patients exhibit an increased risk of venous thromboembolism (VTE), with VTE being the second leading
COVID-19 cause of morbidity and mortality in these patients. The implementation of lockdowns following the COVID-19
Coagulopathy pandemic has resulted in decreased mobility and delayed access to care, thus further increasing the suscepti-
\C;l]’;er bility to VTE. Cancer patients may also be at a higher risk of SARS-CoV-2 infection and have been shown to be
Thromboprophylaxis more likely to experience severe COVID-19 disease compared to patients without cancer. Given that both cancer

and COVID-19 exhibit a hypercoagulable state, stasis of blood flow, and endothelial injury, cancer patients with
COVID-19 constitute a vulnerable population with a high risk of thrombosis and bleeding. However, to date there
are limited studies evaluating whether cancer patients infected with SARS-CoV-2 have a higher VTE incidence
than COVID-19 patients without cancer, how to assess the risk of VTE, prophylaxis and treatment in this special
population. Herein, we highlight the urgent need for studies in cancer patients with COVID-19 to ensure
appropriate patient care and improve clinical outcomes.

Patients with cancer have an increased risk of venous thromboem-
bolism (VTE) with thromboembolism being the second leading cause of
mortality in patients with cancer [1]. Appropriate prophylaxis and
management of VTE in cancer patients is complex as the VTE risk is
dependent upon patient demographics, their medical history, the type
and stage of the malignancy and the type of cancer treatment [2]. In
addition, cancer patients who have already had an event of acute VTE
are at an increased risk of recurrent events. The implementation of
lockdowns following the COVID-19 pandemic has resulted in decreased
mobility and delayed access to care [3], which might further increase
the susceptibility to VTE. Optimal prophylaxis and treatment of VTE in
cancer patients is further complicated if they are infected with

SARS-CoV-2 and develop respiratory complications.

Clinical manifestations of COVID-19 range from mild disease with
asymptomatic features to severe acute respiratory distress and multiple
organ dysfunction syndrome (MODS) that may lead to death [4]. To
date, several mechanisms have been proposed to explain
COVID-19-associated MODS but growing evidence points toward the
role of hypercoagulation, and a high prevalence of micro- and
macro-circulatory thrombosis has been reported to trigger morbidity
and mortality in critically ill COVID-19 patients [5].

The risk of thromboembolism in COVID-19 has been observed to vary
with disease progression, with increased hypercoagulability in more
severe COVID-19 cases. Several risk factors seem to be associated with
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progression into severe forms of COVID-19 including age, gender, and
pre-existing comorbidities such as cardiovascular, lung, kidney and
central nervous system diseases, diabetes, obesity and cancer [6,7]. The
VTE risk is also significantly higher among patients admitted to the
intensive care unit (ICU) versus non-ICU hospitalised patients. For
instance, one study showed VTE occurred in 22.7% [95% CI, 18.1-27.6]
of COVID-19 patients in the ICU, compared to 7.9% [95% CI, 5.1-11.2]
of COVID-19 patients hospitalised in the conventional wards. Similarly,
pulmonary embolism (PE) was observed in 13.7% and 3.5% of ICU and
non-ICU patients respectively [8].

Both cancer and COVID-19 exhibit a hypercoagulable state, stasis of
blood flow, and endothelial injury [9]. While the pathophysiological
mechanisms leading to thrombosis in cancer patients [10] are distinct
from those in COVID-19 patients [11], there are commonalities and both
cancer and COVID-19 increase the risk of VTE. Proinflammatory cyto-
kines, including tumour necrosis factor-a and interleukin 1, are induced
by both COVID-19 and cancer and are significant contributors in the
development of thrombosis in both clinical scenarios [12]. Given that
both cancer and COVID-19 exhibit hypercoagulation and altered hae-
matological parameters, an increased incidence of VTE or bleeding in
cancer patients with COVID-19 cannot be discounted. Thus, patients
that have both cancer and COVID-19 constitute a unique population that
requires special attention for thrombosis risk management. Recently, a
risk assessment model named CoVID-TE has been derived for VTE in
hospitalized patients with COVID-19 and cancer to stratify patients into
different VTE risk groups at the time of admission. The risk assessment
model can serve as a real-time clinical decision support tool once it is
externally validated [13].

1. VTE risk in cancer patients with COVID-19

Only few studies have so far assessed the VTE incidence in cancer
versus non-cancer patients with COVID-19. A small retrospective cohort
study in patients hospitalised with COVID-19 (45 cancer patients and
353 patients without cancer), reported no difference in VTE occurrence
between cancer and non-cancer patients [14]. However, a recent larger
retrospective cohort study including 5556 COVID-19-positive patients
(of which 421 were cancer patients) reported that cancer patients were
more likely to be hospitalised upon COVID-19 infection and to develop
VTE compared to their non-cancer counterparts (OR,qgj = 1.77, 95% CI
= 1.01 to 3.09) [15]. No difference was however observed in terms of
ICU admission or mortality [15]. A preliminary analysis from a cohort
study based on electronic medical records from University Medical
Center in New Orleans suggested a possible synergistic effect between
COVID-19 and cancer which further increased the risk of VTE in these
patients [16]. More studies including larger number of cancer-COVID-19
patients and evaluating the VTE risk and consequences of COVID-19 in
different cancer populations are needed.

As the risk of thromboembolism in COVID-19 has been observed to
vary with disease progression, it is also important to consider the risk of
cancer patients developing severe forms of COVID-19. A meta-analysis
of 20 studies showed that patients with cancer were 76% more likely
to experience severe disease compared to those without cancer [17].
Among patients with cancer, those with haematological malignancies
had a more severe course of COVID-19 than those with solid tumours
(OR 1.57,95% CI 1.15-2.15; p < 0.0043) [18]. Compared to the rest of
the United Kingdom coronavirus Cancer Monitoring Project (UKCCMP)
cohort, patients with leukaemia had an increased case-fatality rate (OR
2.25, 1.13-4.57; p = 0.023) [18]. A worse outcome in patients with
haematological malignancies and COVID-19, compared to patients who
had either COVID-19 alone or haematological malignancies alone was
also reported in an Italian retrospective multi-centre study [19].
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2. Prophylaxis and VTE management in cancer patients with
COVID-19

Although several recommendations have been made by international
organisations with respect to cancer care [20] during the COVID-19 era
and anticoagulation treatment in COVID-19 patients [21-25], no in-
ternational guidelines exist to direct clinicians on anticoagulation use in
patients that have both cancer and COVID-19.

Currently, the Infectious Diseases Working Party (AGIHO) of the
German Society for Hematology and Medical Oncology (DGHO) [26] is
the only one to provide specific guidelines on anticoagulant use in both
ambulatory and hospitalised cancer patients with COVID-19 as per the
WHO clinical progression scale [27]. These guidelines strongly support
the use of prophylactic doses of LMWH in ambulatory cancer patients
with COVID-19 and in hospitalised cancer patients with mild to severe
COVID-19. While they marginally support the use of intermediate
LMWH doses in mild hospitalised cases, they moderately support the use
of intermediate doses in severe hospitalised cases and therapeutic doses
of LMWH or UFH in intubated patients. Therapeutic doses of UFH is
strongly recommended in reducing the mortality in cancer patients with
COVID-19 that are on extracorporeal membrane oxygenation.

Although bleeding events related to COVID-19 are uncommon [28],
studies evaluating the bleeding risk are warranted to make a more
informed decision on the use of prophylactic versus therapeutic doses of
anticoagulants in cancer patients with COVID-19.

Additionally, studies are warranted to better understand whether
early initiation of thromboprophylaxis in cancer patients with COVID-19
would alter the disease progression and their need for hospitalisation.

It is important to note that no recommendations have been made
with respect to extended thromboprophylaxis in cancer patients with
COVID-19, leaving behind an important unmet medical gap in the rec-
ommendations for this special population who is vulnerable to progress
into severe forms of disease and recurrent VTE.

Anticoagulant treatment decisions in cancer patients with COVID-19
should be made upon a careful risk-benefit evaluation and should take
into account all the parameters that are normally assessed in non-
COVID-19 cancer patients such as individual patient factors, type of
malignancy and cancer treatment. Dose and duration of anticoagulants
are some of the important factors that need to be carefully evaluated to
ensure the best possible clinical outcomes in this special population.

3. Perspectives and conclusions

To date, there are few studies that have evaluated the interplay of
cancer and COVID-19. Although some studies have recently highlighted
the long-term clinical effects of COVID-19, evidence of the clinical
course of COVID-19-associated thrombosis and its long-term effects on
the morbidity and mortality of patients with cancer is scarce. Future
studies are warranted to enhance the knowledge of VTE risk, prophy-
laxis and treatment in this unique population. Moreover, although
several guidelines exist on the initiation or continuation of cancer
therapies during the COVID-19 pandemic, specific guidance on VTE
prophylaxis and treatment in patients with both cancer and COVID-19 is
largely missing. Such guidance would be essential to ensure appropriate
patient care and better clinical outcomes in cancer patients with COVID-
19.
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