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Introduction

The disease caused by coronavirus SARS-CoV-2, named 
COVID-19, has become a global emergency. The virus 
spreads via respiratory droplets and is mainly responsible for 
infections of the respiratory airways, with potentially fatal 
pneumonia [1, 2]. Although mortality is higher in elderly 
frail patients presenting with comorbidities, cases of deaths 
have been reported also in younger age groups [3].

Physicians treating patients with COVID-19 are facing 
novel and unexpected challenges. One of these is the proper 
prevention and diagnosis of venous thromboembolism 
(VTE) and, more generally, how to deal with coagulative 
activation apparently existing in these patients. In this arti-
cle, we discuss the many doubts currently existing on the use 
of heparins and the correct prevention and diagnosis of VTE 
in COVID-19 patients, with physicians that juggle between 
pragmatic choices, different suggestions being released on 
a daily by hospital and medical societies, and the lack of 
solid evidence or guidelines. Finally, we highlight the need 
for a call to action by the medical and scientific community.

Coagulative activation and risk of VTE 
in COVID‑19 patients

Acute infections are associated with a transient increased 
risk of VTE and subjects hospitalized for COVID-19 pneu-
monia are the prototypical example of acutely ill medical 
patients at increased risk of VTE. Indeed, hospitalized 
COVID-19 patients not only suffer from an acute infection, 
but also have respiratory failure and are bedridden, or have 
reduced mobility, due to the need of oxygen supplemen-
tation and the isolation imposed by hospital restrictions. 
The combination of these conditions results in a PADUA 
Prediction Score ≥ 4, which corresponds to increased risk 
for VTE [4]. This risk may be higher, in case of cancer, 
history of previous VTE, and age ≥ 70 years [4]. In addi-
tion, abnormal coagulation parameters have been reported 
in hospitalized patients with severe COVID-19 disease [5, 
6] and D-dimer levels above > 1000 µg/L have been associ-
ated with increased risk of death [7]. It is also known that 
some patients with severe COVID-19 meet the criteria for 
disseminated intravascular coagulation (DIC) and display 
laboratory sings of vascular inflammation [5]. Based on 
this, one would expect that, in the absence of contraindica-
tions, proper thromboprophylaxis is given to all hospitalized 
patients with COVID-19 pneumonia. A retrospective analy-
sis conducted at Tongji hospital in Wuhan, China, reports 
that, among 449 patients with severe COVID-19, only 99 
(22%) received heparin treatment (mainly low molecular 
weight heparin, LMWH) for 7 days or longer. The 28-day 
mortality among subjects with Sepsis-Induced-Coagulopa-
thy (sic.) score ≥ 4, or D-dimer levels > 6 fold of upper nor-
mal limit, was higher in non-heparin than in heparin treated 
patients [8]. The Authors of this retrospective analysis cor-
rectly point out that anticoagulation was seldom used in this 
population because at the time of its hospitalization there 
was a poor understanding of the disease, and they state that 
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heparin has been increasingly used later during the outbreak 
of COVID-19 in China.

The use of prophylactic-doses of LMWH is now rec-
ommended by the International Society on Thrombosis 
and Haemostasis (ISTH) for all hospitalized COVID-
19 patients, unless they have active bleeding or platelet 
count < 25 × 109/L [9]. Likewise, the American Society of 
Hematology (ASH) states that all hospitalized patients with 
COVID-19 should receive pharmacologic thromboprophy-
laxis with LMWH or fondaparinux, unless they are judged to 
be at increased bleeding risk [10]. However, there is a strong 
feeling around the medical community that prophylactic 
doses of anticoagulation might not be sufficient to contrast 
the hypercoagulable state displayed by many COVID-19 
patients in response to a cytokine storm syndrome. In this 
scenario, some physicians, underlying the anti-inflammatory 
role of heparin [11, 12], and even its anti-viral potentials 
[13–15] are considering higher dose of anticoagulation in 
patients that do not have documented VTE [16, 17]. In any 
case, it is important to point out that, at the moment, the use 
of anticoagulation at doses different from those commonly 
used for thromboprophylaxis is not supported by any pub-
lished evidence, but only by pragmatic considerations. In 
particular, the true incidence of VTE in COVID-19 patients 
that receive pharmacological thromboprophylaxis remains 
uncertain, as we will discussed below, and data showing 
improved outcomes in patients treated with therapeutic anti-
coagulation are lacking. In this puzzling situation, physi-
cians around the world are making decisions on a case by 
case basis and therapeutic regimens are very heterogeneous 
from hospital to hospital, even within the same country.

We are also concerned about the fact that nothing is 
known about the best strategy to use to prevent VTE in the 
many COVID-19 patients that are treated at home, either 
before and after hospitalization. One might argue that these 
subjects are comparable to medical outpatients with minor 
provoking factors for VTE (i.e. immobility, minor injury, 
illness, or infection) and that international guidelines suggest 
not to use VTE prophylaxis in these cases [18]. However, 
guidelines on this topic have very low level of evidence as 
they have been indirectly extrapolated from data on acutely 
ill medical inpatients who received extended prophylaxis 
upon hospital discharge. In addition, we are doubtful that all 
patients with COVID-19 who are treated at home are compa-
rable to medical outpatients with minor provoking factors for 
VTE, especially when they have clinical signs of respiratory 
infection, fever, cough, and dyspnea. Also, most of these 
patients are elderly and have reduced mobility, as they are 
confined in their houses, or even in their bedrooms, in order 
to avoid spreading the infection to the other family members. 
They might also have other comorbidities that increase VTE 
risk, such as cancer, previous VTE, heart failure, and venous 
insufficiency. Therefore, it is reasonable to hypothesize that 

at least some of these outpatients would benefit from phar-
macological thromboprophylaxis. To support this concept, it 
is worth mentioning the report published by Danzi and coll., 
which describes the case of a 75-year-old woman who was 
hospitalized in Cremona, Italy, after 10 days of fever and a 
recent onset of dyspnea at home and was diagnosed with 
severe COVID-19-positive bilateral pneumonia and con-
comitant acute PE two days after hospital admission [19]. It 
is also worth mentioning the case of a 28-year-old man, who, 
according to the news in the media, died because of PE 10 
days after been discharged from a hospital in Trento, Italy, 
where he had been treated for a confirmed case of COVID-
19 pneumonia [20]. Of note, both the woman in Cremona 
and the young man in Trento had no strong predisposing 
risk factors for VTE, which suggests that the criteria that 
we classically use to estimate the risk for VTE in outpatients 
may not apply well to subjects with COVID-19, who might 
instead have infection per se as precipitant factor for acute 
VTE, and reduced mobility due to the current restriction 
rules that have been adopted by many countries to reduce 
the diffusion of SARS-CoV-2 infection as contributing fac-
tor, even when people are not in the hospital. This issue is 
critical and has been taken into consideration in a recent 
position paper from the Italian Society on Thrombosis and 
Haemostasis (SISET), in which it is suggested to maintain 
thromboprophylaxis at home for 7–14 days after hospital 
discharge or in the pre-hospital phase, at least in subjects 
with pre-existing or persisting VTE risk factors [16].

Diagnosis of VTE in COVID‑19 patients

At the moment, very little is known on the exact incidence 
of VTE among hospitalized patients with COVID-19 
pneumonia. This is due to the fact that diagnostic exams 
cannot be easily performed in these patients, since they 
must remain in isolation, there is a risk of virus aerosoli-
zation, sometimes a lack of proper protective personal 
equipment, or patients are too unstable. The consequence 
is that for now there are only two studies published on 
this issue, both performed on patients assisted in Intensive 
Care Units (ICU). The first study has been carried out in 
the Netherlands and reports a remarkable 27% incidence 
of VTE (including both DVT and PE), confirmed by either 
computed tomography pulmonary angiography (CTPA) 
and/or venous ultrasonography of the legs, on a total of 
184 evaluated patients [21]. The second study has been 
carried out in China and reports a 25% incidence of DVT, 
assessed by venous ultrasonography of the legs, on a total 
of 81 evaluated patients [22]. It is very important to point 
out that in the Dutch study all patients were receiving at 
least standard doses of anticoagulant thromboprophylaxis, 
while in the Chinese study no preventive anticoagulant 
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was administered to patients. In addition to these studies, 
there are two ‘preprints’ – which are preliminary reports 
that have not undergone peer review – and case reports. 
One of these preprints reports 4 cases of deep vein throm-
bosis (DVT) among 138 COVID-19 patients consecutively 
admitted to a hospital in China, with a prevalence of 2.9% 
[23]. The Authors of this study highlight that 3 of these 
DVTs were found in critically ill patients, suggesting 
that the incidence of VTE may be higher in subjects with 
severe COVID-19. Another preprint reports that, among 
1008 patients with COVID-19 pneumonia, 25 underwent 
CTPA and 10 were found to have PE [24]. Regarding case 
reports, there is the one published by Danzi and coll, which 
we have mentioned above [12], and another one published 
by Xie and coll., which describes the cases of two patients 
who, after presenting with fever, cough, and dyspnea due 
to COVID-19 pneumonia, displayed respiratory deteriora-
tion associated with increased serum D-dimer level and 
were diagnosed with acute PE by CTPA [25].

Taken together, these findings support the concept that 
VTE might complicate the clinical course of COVID-19 
pneumonia. Indeed, it is well established that acute PE 
is a cause of clinical deterioration in viral pneumonias 
[26, 27] and we do not see why COVID-19 pneumonia 
should make an exception. However, we have evidence 
from our clinical practice that the diagnostic algorithm 
that international guidelines recommend for patients with 
suspected PE, which consists in the execution of CTPA in 
subjects with high clinical probability of PE independently 
on D-dimer levels, and in subjects with low or intermedi-
ate clinical probability of PE in case of positive D-dimer 
test [28], is used very rarely in subjects with COVID-19 
pneumonia. This is probably due to the fact that the value 
of the clinical prediction rules that have been developed to 
estimate the probability of PE, such as the Geneva score 
[28], is uncertain in subjects with COVID-19 pneumonia. 
Nonetheless, we wonder whether such approach might 
have resulted in missing cases of PE around the world.

Not to mention the fact that many COVID-19 patients 
stay at home with fever and respiratory symptoms for sev-
eral days before being hospitalized, as in the case of the 
75-year-old woman described by Danzi and coll.,[12] and 
thus might have VTE already at the moment of hospital 
admission. It is for these reasons that some hospitals are 
considering to carry out a systematic screening of deep 
vein thrombosis (DVT) by means of an ultrasonography 
of the legs among all hospitalized COVID-19-positive 
patients. However, a cost-effectiveness analysis of such 
systematic approach has not been done. We wonder 
whether ultrasound screening might be more effective if 
limited to patients with elevated D-dimer levels and/or 
clinical signs of the disease, as assessed by probability 
scores (i.e. Wells score). In any case, a screening based 

only on ultrasound of the legs would not identify ‘isolated’ 
PE (i.e. PE without DVT of the legs).

Conclusions

There are many open questions on the correct diagnosis and 
management of VTE during the COVID-19 pandemic. Some 
are the following: What is the prevalence of VTE among 
patients hospitalized for COVID-19 outside of the ICU? Is 
there a need for a dedicated scoring system to estimate the 
risk of VTE among patients with COVID-19? What is the 
optimal dose of anticoagulation to prevent VTE in COVID-
19 patients? Should patients treated at home receive pharma-
cological thromboprophylaxis? Should we screen COVID-
19 patients for DVT at the moment of hospital admission, 
or during hospitalization? When should we consider per-
forming CTPA to rule out PE in patients with COVID-19 
pneumonia?

We call for a sustained research effort to investigate the 
issues identified here and reduce the burden of VTE and its 
consequences in patients with COVID-19. We are aware that 
randomized clinical trials show the best scientific evidence, 
but in this moment of emergency and uncertainty, we solicit 
the medical community to share data and create dedicated 
registries.
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