
A

Egger Regression

Estimate SE CI LL CI UL t test p-value

Intercept -2.82 2.76 -9.20 3.55 -1.02 0.341

Slope 1.11 0.98 -1.16 3.38



B

Egger Regression

Estimate SE CI LL CI UL t test p-value

Intercep

t

-0.59 1.21 -3.05 1.87 -0.49 0.629

Slope 0.71 0.21 0.29 1.13



C

Egger Regression

Estimate SE CI LL CI UL t test p-value

Intercept -0.35 1.45 -3.36 2.67 -0.24 0.814

Slope 0.19 0.33 -0.51 0.88

Supplementary Figure 1 Funnel plots for the publication bias. A: Thromboembolic events; B: Mortality; C: COVID-19 severity.
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Supplementary Figure 2 Unadjusted Sub-group analysis for Thromboembolic events in prehospital use of Vitamin K Antagonists

and Direct Oral Anticoagulants versus control cohort in COVID-19. A: Unadjusted Thromboembolic events in prehospital use of

Vitamin K Antagonists versus control cohort; B: Unadjusted Thromboembolic events in prehospital use of Direct Oral Anticoagulants

versus control cohort; C: Unadjusted Thromboembolic events in prehospital use of any Anticoagulants versus control cohort.
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Supplementary Figure 3 Unadjusted Sub-group analysis for Mortality in prehospital use of Vitamin K Antagonists and Direct Oral

Anticoagulants versus control cohort in COVID-19. A: Unadjusted Mortality in prehospital use of Vitamin K Antagonists versus

control cohort; B: Unadjusted Mortality in prehospital use of any Anticoagulants versus control cohort; C: Unadjusted Mortality in

prehospital use of Direct Oral Anticoagulants versus control cohort.
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Supplementary Figure 4 Unadjusted Sub-group analysis for disease severity in prehospital use of Vitamin K Antagonists and

Direct Oral Anticoagulants versus control cohort in COVID-19. A: Unadjusted Severity in prehospital use of Vitamin K Antagonists

versus control cohort; B: Unadjusted Severity in prehospital use of Direct Oral Anticoagulants versus control cohort; C: Unadjusted

Severity in prehospital use of any Anticoagulants versus control cohort.

Supplementary Table 1 Detailed search strategy

Electronic database Detailed search strategy

WHO Global research on

coronavirus disease (COVID-

19)

tw:((anticoagulants OR vitamin K antagonist OR VKA OR warfarin OR direct oral anticoagulants

OR DOAC dabigatran OR rivaroxaban OR apixaban OR edoxaban OR warfarin OR heparin) AND

(preadmission OR prehospital OR prior OR chronic OR premorbid))

LitCovid PubMed Database (anticoagulants OR vitamin k antagonist OR VKA OR warfarin OR direct oral anticoagulants OR



DOAC dabigatran OR rivaroxaban OR apixaban OR edoxaban OR warfarin OR heparin) AND

(preadmission OR prehospital OR prior OR chronic OR premorbid)

Scopus (COVID-19 OR SARS-CoV-2 OR corona virus ) AND (anticoagulants OR vitamin k antagonist OR

VKA OR warfarin OR direct oral anticoagulants OR DOAC dabigatran OR rivaroxaban OR

apixaban OR edoxaban OR warfarin OR heparin) AND (preadmission OR prehospital OR prior OR

chronic OR premorbid)

Supplementary Table 2 Assessment of methodological quality of the included studies using Newcastle Ottawa scale

Study

SELECTION Comparabilit

y of Cases and

Controls on

the Basis of

the Design or

Analysis

OUTCOME

Quality

of

evidenc

e

risk of bias

Represen

tativenes

s of the

exposed

cohort

Selectio

n of the

non-

exposed

cohort

Ascertai

nment

of the

exposur

e

Outcome

status at

start of

study

Assess

ment

of the

outco

me

Length

of

follow-

up

Adequ

acy of

follow

-up

Ageno et

al. 202130
* * * * * * * * High

Very Low risk of

bias

Arachchill

age et al.

202131 * * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Aslan et

al. 202157 * * * - * * * * Good

Low risk of bias

but have some

potential flaws



Bauer et

al. 202072
* * * * * * * * High

Very Low risk of

bias

Boari et al.

202069
* * * * * * * * High

Very Low risk of

bias

Brouns et

al 202055
* - * - - * - - Poor

High risk of bias

Buenen et

al. 202142 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Chocron et

al, 202143

* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Corrochan

o M 202132
* * * * * * * * High

Very Low risk of

bias

Covino M

202144

* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Denas G

202145
* * * * * * * * High

Very Low risk of

bias

Fauvel et * * * * * * * * High Very Low risk of



al 202056 bias

Flam et al

202061
* * * * * * * * High

Very Low risk of

bias

Fröhlich et

al. 202133 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Fumagalli

et al.

202146
* * * * * * * * High

Very Low risk of

bias

Gülcü et

al. 202134 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Hanif et

al. 202035

* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Harrison

et al 202136
* * * * * * * * High

Very Low risk of

bias

Ho et al.

202147 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Hozayen

et al.
* * * - - * * * Fair

Unclear risk of

bias (not enough



202137 information to

make a clear

judgement)

Iaccarino

et al.

202173
* * * * * * * * High

Very Low risk of

bias

Klok et al.

202062
* * * * * * * * High

Very Low risk of

bias

Li et al.

202038
* * * * * * * * High

Very Low risk of

bias

Lodigiani

et al.

202074
* * * - * * * * Good

Low risk of bias

but have some

potential flaws

Ménager

et al.

202075
* * * * * * * * High

Very Low risk of

bias

Middeldor

p et al.

202063 * * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Natali et

al. 202064
* * * * * * * * High

Very Low risk of

bias

Olcott et * * * - * * * * Good Low risk of bias



al. 202148 but have some

potential flaws

Parker et

al. 202149

* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Philipose

et al.

202067
* * * - * * * * Good

Low risk of bias

but have some

potential flaws

Reilev et

al.202065
* * * * * * * * High

Very Low risk of

bias

Rieder et

al. 202039 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Rivera-

Caravaca

et al.

202060
* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Rivera-

Caravaca

et al.

202140

* * * * * * * * High

Very Low risk of

bias



Rodrı´gue

z-

Molinero

et al.

202068

* * * * * * * * High

Very Low risk of

bias

Rossi et al.

202059 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Russo et

al. 202150 * * * - * * * * Good

Low risk of bias

but have some

potential flaws

Ruzhentso

va et al.

202158 * * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)

Schiavone

et al.

202176
* * * * * * * * High

Very Low risk of

bias

Sivalogana

than et al.

202051
* * * - * * * * Good

Low risk of bias

but have some

potential flaws

Spiegelen

berg et al
* * * - - * * * Fair

Unclear risk of

bias (not enough



202152 information to

make a clear

judgement)

Tehrani et

al. 202170
* * * * * * * * High

Very Low risk of

bias

Togano et

al. 202141
* * * * * * * * High

Very Low risk of

bias

Tremblay

et al.

202045
* * * * * * * * High

Very Low risk of

bias

van Haaps

et al.

202153
* * * - * * * * Good

Low risk of bias

but have some

potential flaws

Wargny et

al. 202166

* * * - - * * * Fair

Unclear risk of

bias (not enough

information to

make a clear

judgement)



Supplementary Table 3 Certainty of the evidence (GRADE) Profile at Outcome Level (Unadjusted)

Outcomes Anticipated absolute effects*

(95% CI)

Relative effect

(95% CI)

№ of

participants

(studies)

Certainty

of the

evidence

(GRADE)

Comments

Risk with

placebo

Risk with

Subgroup

Mortality 98 per 1,000 158 per 1,000

(130 to 191)

OR 1.72

(1.37 to 2.17)

207292

(36 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Mortality - Any

anticoagulant

160 per 1,000 264 per 1,000

(211 to 324)

OR 1.88

(1.40 to 2.52)

43643

(22 studies)

⨁◯◯◯
Very LOW

Downgraded for retrospective

nature of included studies,

Undefined Anticoagulant use,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Mortality - VKA 155 per 1,000 259 per 1,000

(180 to 359)

OR 1.91

(1.20 to 3.06)

19747

(10 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and



Outcomes Anticipated absolute effects*

(95% CI)

Relative effect

(95% CI)

№ of

participants

(studies)

Certainty

of the

evidence

(GRADE)

Comments

Risk with

placebo

Risk with

Subgroup

publication bias and upgraded for

large magnitude of effect

Mortality - DOACs 157 per 1,000 209 per 1,000

(151 to 283)

OR 1.42

(0.95 to 2.12)

22374

(14 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Severity 78 per 1,000 84 per 1,000

(62 to 112)

OR 1.08

(0.78 to 1.49)

186782

(22 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Severity - Any

anticoagulant

140 per 1,000 149 per 1,000

(105 to 205)

OR 1.07

(0.72 to 1.58)

36854

(15 studies)

⨁◯◯◯
Very LOW

Downgraded for retrospective

nature of included studies,

Undefined Anticoagulant use,

possible associated confounding,



Outcomes Anticipated absolute effects*

(95% CI)

Relative effect

(95% CI)

№ of

participants

(studies)

Certainty

of the

evidence

(GRADE)

Comments

Risk with

placebo

Risk with

Subgroup

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Severity - VKA 158 per 1,000 191 per 1,000

(97 to 342)

OR 1.26

(0.57 to 2.77)

6887

(4 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Severity - DOACs 31 per 1,000 35 per 1,000

(18 to 65)

OR 1.12

(0.58 to 2.15)

149564

(7 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Thrombotic events 22 per 1,000 15 per 1,000

(5 to 44)

OR 0.67

(0.22 to 2.07)

43851

(9 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,

possible associated confounding,



Outcomes Anticipated absolute effects*

(95% CI)

Relative effect

(95% CI)

№ of

participants

(studies)

Certainty

of the

evidence

(GRADE)

Comments

Risk with

placebo

Risk with

Subgroup

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Thrombotic events -

Any anticoagulant

18 per 1,000 19 per 1,000

(5 to 70)

OR 1.03

(0.26 to 4.08)

40960

(6 studies)

⨁⨁◯◯
Low

Downgraded for retrospective

nature of included studies,

Undefined Anticoagulant use,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Thrombotic events -

VKA

81 per 1,000 27 per 1,000

(4 to 148)

OR 0.32

(0.05 to 1.98)

2658

(3 studies)

⨁⨁◯◯
Low

Downgraded for retrospective

nature of included studies,

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

Thrombotic events -

DOAC

81 per 1,000 31 per 1,000

(9 to 99)

OR 0.36

(0.10 to 1.25)

2699

(3 studies)

⨁⨁◯◯
LOW

Downgraded for retrospective

nature of included studies,



Outcomes Anticipated absolute effects*

(95% CI)

Relative effect

(95% CI)

№ of

participants

(studies)

Certainty

of the

evidence

(GRADE)

Comments

Risk with

placebo

Risk with

Subgroup

possible associated confounding,

inconsistency in result, and

publication bias and upgraded for

large magnitude of effect

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the

relative effect of the intervention (and its 95% CI).

CI: confidence interval; OR: Odds ratio

GRADEWorking Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect,

but there is a possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the

effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the

estimate of effect.


