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Abstract
Background: Coronavirus disease 2019 (COVID-19) is a global pandemic with a substantial impact on
mortality, the health system and the economy8,9. Several observational studies reported the rate of
venous and arterial thrombotic events in patients infected with COVID-19, with con�icting results . The
aim of this multicentre study was to estimate the rate of thrombotic and bleeding events in hospitalized
patients diagnosed with COVID-19 in Saudi Arabia.

Method: multicenter study of 636 hospitalized patients with COVID-19.

Result: Twelve patients were diagnosed with VTE 1.89% (95% CI, 1.18–3). The rate in the non-ICU group
was 0.19% (95% CI, 0.04–0.84) compared to 10.38% (95% CI, 6.45–16.27) in the ICU group. Fourteen
patients were diagnosed with an arterial event with an overall rate of 2.20% (95% CI, 1.43–3.38). The rate
in the non-ICU group was 0.94% (95% CI, 0.46–0.1.93) and 8.49% (95% CI, 5.01–14.04) in the ICU group.
The overall composite events rate was 2.99% (95% CI, 2.06–4.31). The composite events rate in the non-
ICU group was 0.94% (95% CI, 0.46–0.1.93) and 13.21% (95% CI, 8.7–19.54) in the ICU group. Eleven
patients developed bleeding with an overall rate of 1.73% (95% CI, 1.06–2.81). The bleeding rate in the
non-ICU group was 0.19% (95% CI, 0.04–0.84), and 9.43% (95% CI, 5.72–15.16) in the ICU group. Of the
selected risk factors, the only risk factor that predicted VTE and the composite outcome, was the baseline
D-dimer. (OR 1.31, 95% CI, 1.084-1.573, p=0.005) and composite events (OR 1.32, 95% CI, 1.126-1.555,
p=0.0007).

Conclusion: Of 636 adults with COVID-19, the rate of VTE was similar to the rate of hospitalized patients
with a similar degree of critical illness. In contrast to the risk of VTE, we found a high rate of arterial and
bleeding complications in patients admitted to ICU. An elevated D-dimer at baseline could predict a
thrombotic complication in the COVID-19 patients, which may assist in the identi�cation of these
patients. Given the high rate of bleeding, the current study suggests that the intensi�cation of
anticoagulation in COVID-19 patients beyond the standard of care, should be pursued with caution and is
best evaluated in a randomised controlled study.

Introduction
Venous thromboembolism (VTE) is a leading cause of preventable hospital mortality1. Approximately
50% of VTE events occurring outside of a hospital, are due to a recent hospitalization2. There are several
risk factors for hospital acquired VTE, including acute illness, surgery, obesity, trauma, limited mobility,
the presence of a central venous catheter, previous history of thrombosis and old age3. The increased risk
for VTE may persist for months after discharge4. It is estimated that 70% of hospital acquired VTE can be
prevented through pharmacological or mechanical methods, however, less than 50% of the patients
receive such preventive measures5–7. Coronavirus disease 2019 (COVID-19) is a global pandemic with a
substantial impact on mortality, the health system and the economy8,9. Several observational studies
reported the rate of venous and arterial thrombotic events in patients infected with COVID-19, with
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con�icting results. Early studies showed an increased risk of thrombosis in COVID-19 patients, especially
in critically ill patients with a crude cumulative composite outcome of venous and arterial events of
57%10– 14. However, some studies reported a low rate of thrombotic events 15–17. The aim of this
multicentre study was to estimate the rate of thrombotic and bleeding events in hospitalized patients
diagnosed with COVID-19 in Saudi Arabia.

Method
Patients and Data Collection

We included consecutive patients, aged ≥18 years, admitted from the 20th March to the 31st May 2020
with con�rmed COVID-19 in four hospitals. A con�rmed COVID-19 case was de�ned as a positive reverse-
transcriptase polymerase chain reaction (RT-PCR) test by nasal or oropharyngeal swab. Patients were
excluded if they were transferred from hospital to hospital or admitted for less than 24 hours. The sample
was categorized as intensive care unit (ICU) patients or as ward patients. ICU patients could be admitted
to the ICU at any time during hospital admission. Data were collected retrospectively through a manual
chart review from the electronic and paper medical records, from the �rst day of admission until
discharge or death or the end of data collection period, the 15th of July 2020. The data were collected
using a standardized form and included baseline characteristics, comorbidities, ICU admission, hospital
length of stay, hospital discharge or death, bleeding and thrombotic events, dose and type of
anticoagulation used, mechanical prophylaxis use and coagulation parameters. This study was approved
by the Institutional Review Board of all four hospitals. Due to the retrospective nature of this study, written
informed consent was waived.

Outcome

The primary outcome was the rate of VTE. The secondary outcomes were the rate of arterial events, rate
of composite events (venous and arterial) and the rate of bleeding. VTE included all symptomatic or
incidentally diagnosed pulmonary embolism (PE), deep vein thrombosis (DVT) and thrombosis in
unusual sites (cerebral veins, mesenteric, portal, splenic, hepatic, and renal). All VTE were con�rmed
radiographically by appropriate imaging. We also included PE that was not con�rmed radiologically but
highly suspected by the treating physician, based on a combination of clinical signs, symptoms, cardiac
enzymes, electrocardiogram, and or echocardiogram monitoring. Screening for VTE in asymptomatic
patients was not performed. If DVT and PE occurred in the same patient, it was considered as one event.
Arterial events included cerebrovascular accident (CVA), mesenteric ischemia, and limb ischemia,
con�rmed by an appropriate imaging modality. Myocardial infarction (MI) was diagnosed based on the
suspicion of the attending physician using clinical criteria as well as biomarker elevation or
electrocardiographic changes. The composite events were de�ned as any VTE or arterial events. Bleeding
events were classi�ed as major and non-major, based on the de�nition proposed by the International
Society of Thrombosis and Haemostasis (ISTH). Major bleeding was de�ned as fatal bleeding, or
symptomatic bleeding in a critical organ, like intracranial, intraocular intraspinal, intra-articular,
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retroperitoneal, or pericardial, or intramuscular with compartment syndrome, or bleeding leading to a drop
in haemoglobin level of 20 gL or more, or leading to transfusion of 2 or more red blood cells. All other
bleeding episodes were considered non-major bleeding 18. The baseline D-dimer was de�ned as the �rst
D-dimer after admission and the normal level for the D-dimer as less than 0.5 mcg/ml.

Statistical analysis

Gender, nationality, history of cancer, history of thrombophilia, history of DVT, mechanical prophylaxis,
enoxaparin dose, arterial thrombosis, location of the thrombus, lung in�ltrate, and mortality were
summarized as frequency and percentage. The variables were compared in terms of the ICU and non-ICU
groups, using a chi-square/�sher exact test. Data normality was checked with the Shapiro-Wilks test and
graphically displayed using a Q-Q plot. Age, cumulative co-morbidities, length of stay, and DVT duration
were compared using a t-test. The rate of VTE, bleeding, arterial and composite events were summarized
as proportion with the corresponding 95% con�dence intervals (CI). The risk factors of developing VTE
(DVT/PE/ other venous thromboembolism) were identi�ed using logistic regression. The independent
variables age, gender improve risk score, weight, baseline D-dimer, baseline platelet, length of hospital
stay was selected, based on clinical judgment and univariate analysis. Results are reported as an odds
ratio and the corresponding 95% CI and p-values.

The overall survival was compared between patients who had a composite event vs. no composite event,
using the Kaplan-Meier with log rank test. A P value of less than 0.05 was considered signi�cant.
Statistical analyses were done using SAS version 9.4 (SAS Institute, Cary, NC, USA).

Results
In total, 651 patients, diagnosed with COVID-19, were enrolled in the study. Only 15 patients were
excluded due to admission for less than 24 hours (n=13) and being transferred from another hospital
(n=2), with the �nal sample of 636 patients (Figure 1).

The demographic and baseline characteristics of the sample by the severity group (ICU vs non-ICU) are
displayed in Table 1. The mean age was 49 ±16 years and the majority (71%) were male. The mean BMI
was 28 ± 6 kg/m2. A small proportion (16.6%, n=106) required ICU admission, 1.9% (n=12) were
diagnosed with cancer and 0.94% (n=6) had a history of PE or DVT. The median length of hospitalization
in the non-ICU group was 7 days compared to the ICU group (19 days). Compared to the non-ICU group,
the ICU group consisted of more males, were older and had more comorbidities. At the end of data
collection (July 15, 2020), 7.7% (n=49) participants died, and the rest were discharged. In terms of
pharmacological thromboprophylaxis, the majority (90%, n=573), and more than 99% of the ICU group
received pharmacological prophylaxis. The most frequently prescribed regimen (59.28%) was enoxaparin
40 mg once daily. Full dose anticoagulation was prescribed for 6.14% of the sample, due to of a pre-
existing indication or empirically as part of COVID-19 management (Table 2).

Thrombotic events
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VTE

Twelve patients were diagnosed with VTE 1.89% (95% CI, 1.18–3). The rate in the non-ICU group was
0.19% (95% CI, 0.04–0.84) compared to 10.38% (95% CI, 6.45–16.27) in the ICU group. The VTE rate was
21.21 events (95% CI, 11.75–38.31) per 10000 person-days, compared to the ICU group, 83.14 events
(95% CI, 46.04–150.13) per 10000 person-days. The cumulative incidence of VTE at 7, 14, and 21 days
was 0.47% (95% CI, 0.16 - 1.37), 0.94% (95% CI, 0.43 - 2.04) and 1.26% (95% CI, 0.63 - 2.46) respectively .
The cumulative incidence of VTE in the ICU group at 7, 14, and 21 days was 1.89% (95% CI, 0.51 - 6.61),
4.72% (95% CI, 2.03 - 10.57) and 6.6% (95% CI, 3.23 - 13.00). PE with or without DVT were diagnosed in 8
participants, proximal lower extremity DVT in 4, upper extremity DVT in 1 (line related) and 2 portal vein
thrombosis. VTE was diagnosed a median of 13 days after admission. The venous thromboembolism,
arterial, and bleeding outcomes in ICU and non-ICU patients are displayed in Table 3.

Arterial Events

Fourteen patients were diagnosed with an arterial event with an overall rate of 2.20% (95% CI, 1.43–3.38).
The rate in the non-ICU group was 0.94% (95% CI, 0.46–0.1.93) and 8.49% (95% CI, 5.01–14.04) in the ICU
group. The arterial event rate was 71.71 events (95% CI, 37.31–137.82) per 10000 person-days. The
arterial events rate was 218.34 events (95% CI, 104.09–457.99) per 10000 person-days in the ICU group,
and 21.40 (95% CI, 5.35–85.58) in the non-ICU group. The cumulative incidence of arterial events at 7, 14,
and 21 days was 1.57% (95% CI, 0.85 - 2.86), 2.04% (95% CI, 1.19 - 3.46) and 2.04% (95% CI, 1.19 - 3.46)
respectively. The cumulative incidence of arterial events in the ICU group at 7, 14, and 21 days was 5.66%
(95% CI, 2.61 - 11.8), 7.55% (95% CI, 3.87 - 14.19) and 7.55% (95% CI, 3.87 - 14.19). Ten patients
developed CVA and 4 patients developed MI.

Composite Events

The overall composite events rate was 2.99% (95% CI, 2.06–4.31). The composite events rate in the non-
ICU group was 0.94% (95% CI, 0.46–0.1.93) and 13.21% (95% CI, 8.7–19.54) in the ICU group. The
composite events rate was 25.37 events (95% CI, 15.02–42.84) per 10000 person-days. The composite
events rate was 85.75 events (95% CI, 48.70–151.01) per 10000 person-days in the ICU group, and 4.85
(95% CI, 1.21–19.41) in the non-ICU group (Table 5). The cumulative incidence of composite events on
day 7 was 1.42 (95% CI, 0.74–2.67), day 14 1.89 (95% CI, 1.08–3.27), and day 21, 2.21 (95% CI, 1.31–
3.67).

Bleeding

Eleven patients developed bleeding with an overall rate of 1.73% (95% CI, 1.06–2.81). Five were major
bleeding and 6 non-major events. The bleeding rate in the non-ICU group was 0.19% (95% CI, 0.04–0.84),
and 9.43% (95% CI, 5.72–15.16) in the ICU group. The bleeding rate was 22.62 events (95% CI, 12.17–
42.05) per 10000 person-days and 81.97 events (95% CI, 42.65–157.55) per 10000 person-days in the ICU
group (Table 5). The cumulative incidence of bleeding at 7, 14, and 21 days was 0.16% (95% CI, 0.02 -
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0.88), 0.94% (95% CI, 0.43 - 2.04) and 1.26% (95% CI, 0.63 - 2.46) respectively. The cumulative incidence
of bleeding in the ICU group at 7, 14, and 21 days was 0.94% (95% CI, 0.16 - 5.15), 4.72% (95% CI, 2.03 -
10.57) and 6.6% (95% CI, 3.23 - 13.00).

Risk Factors of developing VTE/Composite Events

Of the selected risk factors, the only risk factor that predicted VTE and the composite outcome, was the
baseline D-dimer. The baseline D-dimer was a signi�cant risk factor for developing VTE (OR 1.31, 95% CI,
1.084-1.573, p=0.005) and composite events (OR 1.32, 95% CI, 1.126-1.555, p=0.0007).

Mortality

In total, 49 participants died with an overall mortality rate of 7.7%. The rate of mortality in the ICU group
was 35.85%, compared to 2.08% in the non-ICU group. The mortality rate was 23.37 deaths (95% CI,
17.66–30.92) per 10000 person-days. The mortality rate was 68.10 deaths (95% CI, 49.55–93.59) per
10000 person-days in the ICU group and 7.15 deaths (95% CI, 3.96–12.91) in the non-ICU group. The
participants were more likely to die if they were admitted to ICU (HR 5.0, 95% CI, 2.31–10.83, p=<0.0001),
older than 45 years (HR 5.40, 95% CI, 1.60–18.21, p=0.006), had a co-morbidity (HR 1.67, 95% CI, 0.83–
3.36, p=0.035), or a composite event (HR 2.30, 95% CI, 1.05–5.0, p=0.035) (Table 4). The participants
were 3.5 times more likely to die with the composite events (HR3.5, 95% CI, 1.75-7.24, p=0.0005).

Discussion
In this multicentre study, we reported the thrombotic and bleeding complications of 636 COVID-19
patients. The rate of VTE was 1.89% (95% CI, 1.18–3), 0.19% (95% CI, 0.04–0.84) and 10.38% (95 CI,
6.45–16.27) in all patients, and the non-ICU and ICU groups respectively. The rate of arterial events was
2.20% (95% CI, 1.43–3.38), 0.94% (95% CI, 0.46–1.93) and 8.49% (95% CI, 5.01–14.04) in all patients,
non-ICU and ICU groups, respectively. The rate of the composite outcome was 2.99% (95% CI, 2.06–4.31),
0.94% (95% CI, 0.46–1.93) and 13.21% (95% CI, 8.7–19.54) in all the patients, non-ICU and ICU groups
respectively. Using logistic regression, the baseline D-dimer was a signi�cant risk factor of developing
VTE OR 1.31 (95% CI, 1.08–1.57, p = 0.005) and the composite events OR 1.32 (95% CI, 1.12–1.55, p = 
0.0007). The rate of VTE in the current study was low compared to some literature 10– 14 but consistent
with other studies 15–17. In a multicentre study in the Netherlands (n = 184) 11 with all patients in the ICU
and all received standardized doses of nadroparin with a dose escalation at some point during admission
to 5700 IU BID in selected patients, the cumulative composite outcome of venous and arterial events was
49% when adjusting for a competing risk of death (65 PE, 3 other venous and 7 arterial events). Of the PE
group, 19 of 65 were subsegmental. Another retrospective study 12 included 198 patients (74 patients in
ICU). All patients in ICU were given thromboprophylaxis at standard or double doses, and 20% and 49%
were diagnosed with VTE in all the patients compared to the ICU patients, respectively. After adjusting for
a competing risk of death, the cumulative incidence of VTE was 42% in the whole sample, 59% in ICU
group and 9.2% in patients in a ward on day 21. Screening for VTE was done in some patients at regular
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intervals. In a prospective study in France 13, 150 ICU patients with ARDS were compared to patients
admitted for non-COVID-19 ARDS. The primary outcome was deep vein thrombosis, pulmonary embolism,
myocardial infarction, mesenteric ischemia, lower limb ischemia, or a cerebral ischemic attack. Using
propensity score matching, the COVID-19 ARDS patients had higher rates of thrombotic events (11.7%
versus 2.1%). In another multicentre retrospective study with 400 hospital-admitted COVID-19 patients,
144 were critically ill15. The VTE (con�rmed or presumed) rate was 6%, 3.91% and 10.4% in all patients,
non-critically ill and critically ill respectively. At the last ISTH meeting, a multicentre study was presented
which investigated the incidence of VTE and major bleeding in 3239 critically ill adults with COVID-19.
The 14-day incidence of VTE was 6.3%. It should be noted that 11.9% of the patients received therapeutic
anticoagulation, though the reason was not mentioned17. In terms of arterial complications, the current
study had a high rate of arterial events, 8.49% (95% CI, 5.01–14.04) in the ICU group. In the previously
mentioned study 15, the rate of arterial thrombosis was 5.6% (95% CI, 2.4–10.7%) in critically ill patients,
which is lower than the rate in our study. Interestingly, most of the events in the current study were CVA,
occurring in 4 patients in the non-ICU group and in 6 of the ICU group.

Regarding the bleeding complication, the overall bleeding rate of 1.73% (95% CI, 1.06–2.81) is similar to
other COVID-19 studies 13,17 but the rate of bleeding in the ICU group in the current study (9.43%, 95% CI,
5.7–15.1) is slightly higher than the rate of bleeding (7.6% (95% CI, 3.9–13.3%) reported in the previous
study 15. Most of the bleeding events were non-major and if we calculated the rate of major bleeding only,
it was 3.7% in the ICU group which is similar to non-COVID-19 patients19,20.

The con�icting results of thrombotic complications in COVID-19 patients in these studies, including our
study, could be partially explained by the different threshold for admission to hospital or ICU. In our study,
the mean age was lower than other studies. The de�nition of a thrombotic outcome was not the same in
the studies, the follow-up period was variable, with different prophylaxis regimes (in the current study
more than 90% received pharmacological prophylaxis and almost all patients in ICU received
prophylaxis), and screening for a thrombotic complication, such as a Doppler US, could explain the
differences in the studies. Also, the diagnosis of MI in our study was based the physician’s judgment,
based on a combination of clinical and laboratory results and not con�rmed by a coronary angiogram.
This may partially explain the high rate of arterial events although most of the arterial events were CVA.
Table 6 displays the selected studies.

The difference in thrombotic outcomes in COVID-19 resulted in controversies in guidelines of major
societies for the prevention of this complication. The ISTH Guidance21 suggested thromboprophylaxis
with a prophylactic-dose UFH or LMWH with the possibility to escalate to an Intermediate‐dose for high
risk and a 50% increase in the dose for obese patients. The CHEST guidelines22 suggested the current
standard dose anticoagulant thromboprophylaxis over intensifying the dose to intermediate or full
treatment dosing. In addition to an accurate estimate of the risk of thrombosis, there are areas requiring
further investigation. There is limited evidence regarding the risk of bleeding in these patients. From the
available evidence, the rate of major bleeding is variable and ranges from < 1% in ward patients to 7.6% in
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ICU patients 15,17 (8.49% in our study). This needs to be con�rmed in well-designed prospective studies. A
second question is the case fatality rate of thrombotic and bleeding events, it is urgent to establish
whether it is same as for non-COVID-19 patients. This will support making a decision based on the risks
and bene�ts of prophylaxis. There is also no de�nitive optimal method for assessing the risk for VTE.
Would a risk assessment such as Caprini, IMPROVE, the Padua model, and others be able to risk stratify
these patients? In terms of the diagnosis of VTE in COVID-19 patients, would a pre-test probability using
prediction models such as the Wells or Geneva and biomarkers such as the D-dimer be able to exclude
VTE in these patients without the need for imaging studies as it is known that most of the COVID-19
patients have a high D-dimer level. Another unresolved issue is to determine the optimal dose of
prophylactic anticoagulation, the duration of the anticoagulation prophylaxis, should it be continued as
outpatients or not. In a large study22 of 1,877 patients, the rate of post-discharge VTE was 4.8 per 1000
discharges over 42 days follow-up, which is similar to a discharge associated VTE in non-COVID-19
medical admissions, with the odds ratio for post-discharge HA-VTE associated with COVID-19 compared
to non-COVID-19 of 1.6 (95% CI, 0.77–3.1). As of the 15th of August 2020, 46 randomized clinical trials
was listed in clinicaltrials.gov using varying intensity of anticoagulation and investigating different
outcomes, for example the thrombosis rate, mortality and other complications, such as ICU admission.
The evidence generated through these studies is expected to strengthen the evidence related to this
special population.

The strengths of the current study, �rstly, is the multicenter setting of the study, conducted in four
different hospitals, two community based and academic teaching hospitals, representing most of the
population and increasing the probability of generalizability. Secondly, the relatively large sample size.
Thirdly, at the end of data collection, all the participants were discharged or died, compared to other
studies where some patients were still in hospital, which could have resulted in an underestimation of the
outcome.

This study is limited by its retrospective nature. Although we included not only con�rmed but also
suspected VTE, some cases of VTE may have been missed as there was no uniform protocol to exclude
VTE in any of the four centres. In addition, the diagnosis of MI was based on physician judgment, taking
in consideration a combination of clinical, laboratory and other evidence, and was not con�rmed by a
coronary angiogram. This may explain the high rate of arterial events. Another limitation is the small
number of ICU admitted patients compared to non-ICU patients, which is probably secondary to a low
threshold for admission of COVID-19 patients in ICUs.

Conclusion
Of 636 adults with COVID-19, the rate of VTE was similar to the rate of hospitalized patients with a
similar degree of critical illness. In contrast to the risk of VTE, we found a high rate of arterial and venous
bleeding complications in patients admitted to ICU. An elevated D-dimer at baseline could predict a
thrombotic complication in the COVID-19 patients, which may assist in the identi�cation of these
patients. Given the high rate of bleeding, the current study suggests that the intensi�cation of
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anticoagulation in COVID-19 patients beyond the standard of care, should be pursued with caution and is
best evaluated in a randomised controlled study.
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Table 1
Demographic and Baseline Characteristics of Sample

  Overall

n = 636

Non-ICU

n = 530

ICU

n = 106

p-value

Age (mean ± SD) 49.47 ± 
16.39

47.5 ± 
16.12

59.32 ± 
14.08

< 
0.0001^

Male n (%) 456(71.7) 371(70) 85(80.2) 0.033*

Female n (%) 180(28.3) 159(30) 21(19.8)  

Weight (mean ± SD) 78.16 ± 
16.23

77.2 ± 15.1 82.87 ± 
20.30

0.0079^

BMI (mean ± SD)

Nationality n (%)

28.45 ± 6.04 28.14 ± 
5.56

17.31 ± 7.80 0.0753^^

Saudi 350(55) 296(55.8) 54(51) 0.354*

Non-Saudi 286(45) 234(44.1) 52(49)  

^^Cumulative co-morbidities (median,
range)

0(0–8) 0(0–5) 1(0–5) < 
0.0001^

Active Cancer n (%) 12(1.9) 9(1.7) 3(2.83) 0.432**

History of Thrombophilia n (%) 3(0.47) 1(0.19) 2(1.89) 0.073**

History of DVT/ PE n (%) 6(0.94) 5(0.95) 1(0.94) 1.00**

^^Cumulative co-morbidities: DM, hypertension, coronary artery disease, stroke, bronchial asthma,
COPD, heart failure, and ESRD)

*chi-square test

**Fisher exact test

^Student’s t-test
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Table 2
Treatment received by the sample

Treatment Overall

n = 636

n(%)

NON-ICU

n = 530

n(%)

ICU

n = 106

n(%)

p-value

Mechanical prophylaxis 6(0.94) 3(0.57) 3(2.83) 0.016**

Pharmacological prophylaxis 573(90.09) 468(88.3) 105(99.06) 0.0007*

DOAC during admission 9(1.42) 7(1.32) 2(1.89) 0.649**

Antiplatelet 82(12.97) 62(11.74) 20(19.23) 0.037*

Enoxaparin Dose        

40 mg OD 377(59.28) 332(62.64) 45(42.45) < 0.0001**

40 mg BD 35(5.50) 18(3.40) 17(16.04)

30 mg OD 7(1.10) 3(0.57) 4(3.77)

30 mg BD 2(0.31) 0 2(1.89)

Full dose 28(4.40) 20(3.77) 8(7.55)

Other dose 24(3.77) 17(3.21) 7(6.60)

Unfractionated Heparin Dose        

5000 TID 41(6.47) 23(4.36) 18(16.98) < 0.0001**

5000 BID 77(12.15) 62(11.74) 15(14.15)

Full dose 11(1.74) 6(1.14) 5(4.72)

Other dose 2(0.32) 1(0.19) 1(0.94)

*chi-square test

**Fisher exact test

Some Patients prescribed more than one regimen during admission
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Table 3
Outcome Data

Variables Overall Non-ICU ICU

VTE % (95% CI) 1.89 (1.18–3) 0.19(0.04–0.84) 10.38 (6.45–16.27)

PE n (%) 8(1.26) 0 8(7.55)

DVT n (%) 5(0.79) 0 5(4.72)

Proximal upper n (%) 1(0.16) 0 1(0.94)

Proximal lower n (%) 4(0.63) 0 4(3.77)

Other venous thrombosis n

(%)

2(0.31) 1(0.19) 1(0.94)

Arterial thrombosis rate

% (95%CI)

2.20 (1.43–3.38) 0.94(0.46–1.93) 8.49(5.01–14.04)

CVA n (%) 10(1.57) 4(0.75) 6(5.66)

MI n (%) 4(0.63) 1(0.19) 3(2.83)

Bleeding% (95%CI) 1.73(1.06–2.8) 0.19 (0.04–0.84) 9.43(5.7–15.1)

Major bleeding n (%) 5(0.78) 1(0.19) 4(3.7)

Other bleeding n (%) 6(0.94) 0 6(5.66)

Composite events% (95%CI) 2.99 (2.06–4.31) 0.94(0.46–1.93) 13.21 (8.7–19.54)

Table 4
Risk Factors for Mortality in the sample

  Hazard Ratio 95%CI P-value

Age (≥ 45 years vs. less than 45) 5.40 1.60–18.21 0.006

BMI (≥ 30 vs. less than 30) 1.12 0.60–2.08 0.707

Admitted in (ICU vs. non-ICU) 5.01 2.31–10.83 < 0.0001

Cumulative co-morbidity (≥ one vs. 0) 1.67 0.83–3.35 0.035

Lung in�ltrate (yes vs no) 1.26 0.60–2.64 0.531

Composite event (yes vs no) 2.30 1.05–5.01 0.035

*Composite events (DVT/PE/ other venous thromboembolism/arterial events)

*The reference groups are italicized
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Figures

Table 5
Selected studies

Study Pt
characterises

Thrombosis bleedingProphylaxis notes

Al-Samkari
et al 17

3239
all ICU
Median age
61
Follow up 14
days

VTE 6.3% 2.8% - 11.9% received
full dose
anticoagulation

Mei et al 16 626 with
pneumonia
Median age
55
16.1%
ventilator
support
6.3 mortality

VTE 2%
ICU 6.7%
12.5% in patients
with Padua more
than 4
1 with arterial
ischemia (ventilator
support

- All patients received VTE
prophylaxis following standard
protocols or mechanical
intermittent pneumatic
compression device

Outcome
de�nition not
mentioned
No mention
about f/u

Klok et al
11

184 ICU
Mean age 64
Median
follow up
14 days (IQR
6–19)
22%
mortality

The cumulative
incidence of the
composite outcome,
adjusted for
competing risk of
death, was 49%
(95% con�dence
interval [CI] 41–
57%).

- All patients received
pharmacological
thromboprophylaxis according to
local hospital protocols

29% of PE were
subsegmental
65 out of 184
patients were
still admitted

Middeldorp
et al 12

198 (74 ICU )
Median age
61
median
follow-up of
7 days (IQR,
3–13),
Mortality
19%

VTE
20% total
47%; ICU
3.3%; ward

- Thrombosis prophylaxis was part
of standard of care in all COVID-
19 patients. Ward patients
received thrombosis prophylaxis
with nadroparin 2850 IU once
daily or 5700 IU for patients with a
body weight of more than 100 kg.
Dose escalation for patients in ICU
to 2850 IU twice daily for patients
with a body weight < 100 kg and
5700 IU twice daily for those more
than 100 kg.

screening for
lower extremity
DVT was
performed in
55 patients
(28%) during
hospital stay

Helms et al
13

150 ICU
ARDS
median age
63
The median
length of
stay 9.6days
mortality rate
was 8.7%

18%
venous and arterial

2.7% LMWH (exact agent not speci�ed)
4000 Units per day or UFH 5–
8U/kg/h in 70%
30% full dose anticoagulation

67.3% were still
intubated at the
time of data
analysis

Al-Samkari
et al 15

400 (144
ICU)
Age 60 /64
ICU

VTE 6% all
3.91% non-critically
ill
10.4% critically ill
Arterial 2.8 all
1.2 non critically ill
5.6% critically ill

4.8% all
,3.1 non
critically
ill
7.6%
critically
ill

Standard prophylactic
anticoagulation 90.2%
In ICU (86.1%)
Intermediate or full-dose
anticoagulation, 6.6% (in
icu12.5%)

They includes
super�cial vein
thrombosis as
VTE event ( 2/
19 patients )
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Figure 1

Study Flow Chart


