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The study found that anemia, co-administration of gemfibrozil, co-administration of verapamil or diltiazem, INR, heart failure, myocardial
c I = infarction et al. were associated with anticoagulation-related gastrointestinal bleeding, and these factors were not in the existing
oncilusion prediction models. This study informs risk prediction for anticoagulant-associated GIB, it also informs guidelines for GIB prevention and
future research.

Background/Aims: There may be many predictors of anticoagulation-related gastrointestinal bleeding (GIB), but until now,
systematic reviews and assessments of the certainty of the evidence have not been published. We conducted a systematic
review to identify all risk factors for anticoagulant-associated GIB to inform risk prediction in the management of anticoagu-
lation-related GIB.

Methods: A systematic review and meta-analysis were conducted to search PubMed, EMBASE, Web of Science, and Co-
chrane Library databases (from inception through January 21, 2022) using the following search terms: anticoagulants, hep-
arin, warfarin, dabigatran, rivaroxaban, apixaban, DOACs, gastrointestinal hemorrhage, risk factors. According to inclusion
and exclusion criteria, studies of risk factors for anticoagulation-related GIB were identified. Risk factors for anticoagulant-as-
sociated GIB were used as the outcome index of this review.
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Results: We included 34 studies in our analysis. For anticoagulant-associated GIB, moderate-certainty evidence showed a
probable association with older age, kidney disease, concomitant use of aspirin, concomitant use of the antiplatelet agent,
heart failure, myocardial infarction, hematochezia, renal failure, coronary artery disease, helicobacter pylori infection, social
risk factors, alcohol use, smoking, anemia, history of sleep apnea, chronic obstructive pulmonary disease, international nor-
malized ratio (INR), obesity et al. Some of these factors are not included in current GIB risk prediction models. such as ane-
mia, co-administration of gemfibrozil, co-administration of verapamil or diltiazem, INR, heart failure, myocardial infarction,
etc.

Conclusions: The study found that anemia, co-administration of gemfibrozil, co-administration of verapamil or diltiazem,
INR, heart failure, myocardial infarction et al. were associated with anticoagulation-related GIB, and these factors were not in
the existing prediction models. This study informs risk prediction for anticoagulant-associated GIB, it also informs guidelines

for GIB prevention and future research.
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INTRODUCTION

Anticoagulants including heparin, low molecular heparin,
fondaparinux, warfarin and novel oral anticoagulants (NO-
ACs) are effective against acute or chronic thromboem-
bolic complications [1-3]. Anticoagulants increase the risk
of bleeding while exerting their antithrombotic effect. The
annual rate of major bleeding in patients taking warfarin is
reported to be as high as 8%, with gastrointestinal bleed-
ing (GIB) being the most common [4]. The incidence of GIB
during antithrombotic therapy with vitamin K antagonists
(VKAs) ranges from 1.5% to 4.5% [5,6] and may result in
a 10-15% short-term mortality rate [7-9]. And with mil-
lions of patients currently receiving anticoagulation therapy
worldwide, it is necessary to accurately predict the risk of
GIB associated with anticoagulants.

The risk assessment models (RAMs) for anticoagula-
tion-related GIB consists of a combination of multiple pre-
dictors. Risk for specific endpoints can be obtained based
on relevant predictors, thus providing recommendations for
patient stratification [10].

Although these models can prevent GIB to some extent,
most were developed using existing data rather than based
on a systematic review of all potential risk factors [11]. The
risk factors included in existing models are not comprehen-
sive and may reduce the predictive power of the model.
Therefore, this review conducts a systematic review and me-
ta-analysis of risk factors for GIB that may inform anticoag-
ulation therapy, future guideline recommendations, and the
development of RAMs.
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METHODS

This systematic review and meta-analysis were conducted
according to the Preferred Reporting Items for Systemat-
ic Reviews and Meta-Analysis (PRISMA) [12]. The protocol
for this systematic review was prospectively registered with
PROSPERO (CRD 42022340867).

Patient and public involvement
No patient involved.

Search strategy
Data were reviewed from four databases: PubMed, EM-
BASE, Web of Science, and the Cochrane Library. Studies in
English published before January 21, 2022 were included.
To ensure a comprehensive literature search, we also identi-
fied additional studies by searching the reference list of the
literature.

Supplementary Material 1 provides detailed descriptions
of the search strategy.

Study selection

Studies that met the following criteria were included: Use of
anticoagulants (e.g., heparin, VKAs, NOACs); Comparison
between the GIB group and the non-GIB group; The out-
come index was risk factors or predictors.

Studies that met the following criteria were excluded: Pa-
tients with GIB treated with non-anticoagulant medications;
Incomplete data (including data related to risk factors not
obtained, a study in design or recruitment phase, permission
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to use data not obtained, the corresponding author con-
tacted but not responded to).

Data extraction

For all identified studies, RAMSs, and prognostic factor stud-
ies, the data extracted included the name of the first author,
year of publication, time frame, population, and their de-
mographics (e.g., sample size, number of centers, age, and
sex), study design (e.g., cohort or case-control), outcomes
and measures of association (e.g., odds ratio [OR] or risk
ratio [RR] or hazard ratio [HR], 95% confidence interval [Cl]
and p value). GIB was defined as a reduction in the Hb level
> 2 g/dL, or transfusion of at least 2 units of blood.

Quality assessment

Risk of bias assessment

We assessed the risk of bias in the included studies by us-
ing the Prediction model Risk Of Bias Assessment Tool
(PROBAST) for RAM studies and the Quality in Prognosis
Studies (QUIPS) tool for prognostic factor studies [13-15].

Certainty of evidence assessment

We performed an assessment of the certainty of the evi-
dence for each of the prognostic factors per outcome based
on the GRADE approach. The approach considers the fol-
lowing domains: risk of bias, indirectness, inconsistency,
imprecision, and publication bias. We developed evidence
profiles and rated the overall certainty of evidence as high,
moderate, and low or very low, depending on the grading
of the individual domains [16].

Statistical analysis

We standardized each risk factor by log transformation and
unifying the direction of the predictors. In studies that re-
ported the measure of association as a HR or RR, we con-
verted them to OR using the baseline risk reported in the
studies [17,18]. We used the Review Manager 5.3 software
for meta-analysis. The statistical indicators were OR and
95% Cl. The chi-square test (x2) was used to test the het-
erogeneity of results. If p > 0.1 and 12 < 50%, the fixed-ef-
fect model was used for meta-analysis. The random-effect
model was used when p < 0.1 and 12 > 50%.
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RESULTS

The characteristics of included studies

Our search identified 13,042 citations, of which we includ-
ed 114 studies for full-text assessment. Finally, 34 articles
fulfilled the inclusion criteria and were included in this study.
Figure 1 is a PRISMA flowchart. Supplementary Table 1 de-
scribes the characteristics of the included studies reporting
on the outcomes of GIB. Thirty-three studies were risk factor
studies [19-50,51]. One study was a prediction model de-
velopment study [52]. Twnety-seven studies were cohorts
[19-21,23-25,27-29,31,34,36-49,51,52]: 1 of which was
prospective cohort [40], 26 of which were retrospective co-
horts [19-21,23-25,27-29,31,34,36-39,41-49,51,52]. Two
studies were case-control studies [26,32], 5 were random-
ized controlled trials (RCTs) [22,30,33,35,50]. Among the
34 studies, the populations of 23 studies were only stroke
patients [19-22,25,27-37,39-41,43,44,47,50], the com-
position of the population indications in the remaining 11
studies included atrial fibrillation, venous thromboembo-
lism, pulmonary embolism, deep vein embolism, and stroke
[23,24,26,38,42,45,46,48,49]. Most patients were between
50 and 80 years old, and most were male.

Records identified through database
searching (n = 13,042):

PubMed (n = 1,577)

Cochrane Library (n = 280)

Web of Science (n = 769)

Embase (n = 10,416)

l

Records after duplicates removed
(n =10,801)

Records excluded by title and
abstract review (n = 10,687)

Full-text articles assessed for eligibility
(n=14)

l

Studies included in qualitative synthesis
(n=34)

l

Studies included in qualitative synthesis
(meta-analysis)
(n=34)

Eligibility Screening Identification

Included

Figure 1. Preferred Reporting Items for Systematic Reviews and
Meta-Analysis flowchart.
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Risk of bias assessment

The risk of bias was serious across all identified studies, each
presenting risk of bias in at least 1 domain or item (Supple-
mentary Table 2). Among the 34 included studies, 26 were
retrospective, which may have introduced classification bias
[19-21,23-25,27-29,31,34,36-49,51,52]. We detected evi-
dence of publication bias through visual assessment of asym-
metry of the funnel plot for each pooled predictor in those
that included at least 10 studies (Supplementary Table 2).
Certainty in evidence was downgraded for imprecision, giv-
en that the Cl suggests that there may be no association. 2 of
the 33 risk factors studies did not clearly describe appropri-
ate outcome measurement [37,38]. Supplementary Table 3
and 4 provide detailed judgments for each risk of bias do-
main criteria.

Analysis of risk factors of anticoagulant-asso-
ciated gastrointestinal bleeding

Investigated were 48 candidate risk factors for GIB from
34 studies. Supplementary Table 2 provides the evidence
profile for anticoagulant-associated GIB risk factors. Sup-
plementary Figure (S1-S48) provides the forest plots of the
meta-analysis of each of the risk factors.

Demographic factors

We found moderate-certainty evidence that there is prob-
ably an association between risk of GIB and older age (OR,
1.95; 95% Cl, 1.36-2.79) [19,23,24,28,33,36,45,47], age
growth (age per year increase; OR, 1.03; 95% Cl, 1.01-
1.06; age increase per five years; OR, 1.11; 95% Cl, 1.06—
1.17) [40,50,51], and obesity (weight > 120 kg; OR, 1.44;
95% Cl, 1.01-2.05) [25]. We found low-certainty evidence
that there may be little to no association between risk of
GIB and sex (male vs. female; OR, 0.95; 95% Cl, 0.72-1.26)
[20,26,28,36,39,40,47].

Functional factors

There was moderate-certainty evidence for a probable asso-
ciation between the risk of GIB and any international nor-
malized ratio (INR) (OR, 2.43; 95% Cl, 1.30-4.53) [24,41].
We found very-low-certainty evidence that there may be
little to no association between the risk of GIB and Has-
Bled-Score (> 3; OR, 1.20; 95% Cl, 0.06-22.63) [19,41].

Medical illness and patient history factors
We identified moderate-certainty evidence for an associa-
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tion between the risk of GIB and kidney disease (OR, 1.69;
95% Cl, 1.24-2.31) [19,36,45,46,52], cirrhosis (OR, 6.24;
95% Cl, 2.63-14.83) [24,52], liver failure (OR, 7.01; 95%
Cl, 4.78-10.27) [26], and heart failure (HF) (OR, 1.30; 95%
Cl, 1.14-1.49) [28,36,46]. Subgroup analysis showed that
congestive HF (OR, 1.29; 95% Cl, 1.06-1.57) [28,36] and
chronic HF (OR, 1.31; 95% Cl, 1.09-1.58) [46] were sta-
tistically significant. We found moderate-certainty evidence
that there is probably an association between the risk of GIB
and history of bleeding (OR, 3.26; 95% Cl, 1.86-5.73) [28],
myocardial infarction (OR, 2.23; 95% Cl, 1.12-4.43) [28],
renal failure (OR, 3.18; 95% Cl, 1.44-6.99) [34,47], coro-
nary artery disease (OR, 1.36; 95% Cl, 1.10-1.69) [36], He-
licobacter pylori infection (OR, 4.75; 95% Cl, 1.93-11.68)
[36], anemia (OR, 1.48; 95% Cl, 1.10-1.98) [36,50], history
of sleep apnea (OR, 1.60; 95% Cl, 1.22-2.10) [50], psychi-
atric illness, defined as schizophrenia, affective psychosis,
paranoia, or other nonorganic psychosis (OR, 1.20; 95% Cl,
1.03-1.39) [46], venous thromboembolism including deep
vein thrombosis (OR, 1.21; 95% Cl, 1.02-1.44) [36,46].

Furthermore, we identified low-certainty evidence that
there may be little to no association between the risk of GIB
and peripheral vascular disease including peripheral artery
disease (OR, 2.33; 95% Cl, 0.66-8.20) [28,36], mechanical
valve implantation (OR, 1.97; 95% Cl, 0.43-9.07) [45], liver
disease (OR, 1.31; 95% Cl, 0.99-1.74) [46], diabetes (OR,
1.08; 95% Cl, 0.96-1.21) [36,46], and chronic obstructive
pulmonary disease (OR, 2.01; 95% Cl, 0.69-5.83) [50,52].

We found very-low-certainty evidence that there may be
an association between the risk of GIB and history of peptic
ulcer/GIB (OR, 5.26; 95% Cl, 2.76-10.05) [19,23,24,28,30,
39,41,45,47,48,50-52].

Laboratory and physical examination factors

There was moderate certainty evidence of a probable associ-
ation between the risk of GIB and creatinine level (per 1 mg/
dL increase; OR, 1.38; 95% Cl, 1.09-1.74) [40] and diastolic
BP (decrease to < 80 mmHg; OR, 1.10; 95% Cl, 1.05-1.16)
[50]. We identified low-certainty evidence that there may
be an association between the risk of GIB and creatinine
clearance (< 60 mL/min; OR, 1.06; 95% Cl, 1.01-1.12) [50].

Medication factors

We found moderate-certainty evidence that there is prob-
ably an association between the risk of GIB and con-
comitant use of aspirin (OR, 2.07; 95% Cl, 1.17-3.66)
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[22,23,26,27,47] and concomitant with non-steroidal an-
ti-inflammatory drugs (NSAIDs) (OR, 2.37; 95% Cl, 1.61-
3.50) [26,39,43,47]. Subgroup analysis showed that com-
bination of paracetamol (OR, 1.47; 95% Cl, 1.35-1.60)
[26] and combination of COX-2 inhibitor (OR, 1.97; 95%
Cl, 1.59-2.40) [26] were statistically significant. We found
moderate-certainty evidence that there is probably an asso-
ciation between the risk of GIB and antiplatelet therapy (OR,
1.45; 95% Cl, 1.11-1.90) [19,27,36,39,42,47,48,50,51],
concomitant use of dronedarone (OR, 1.29; 95% Cl, 1.04-
1.62) [29], concomitant use of CYP3A4 or P-glycoprotein
inhibitors (OR, 1.47; 95% Cl, 1.15-1.88) [31], combination
of digoxin (OR, 1.50; 95% Cl, 1.19-1.88) [36], combination
of gemfibrozil (OR, 2.29; 95% Cl, 1.61-3.25) [38], combi-
nation of verapamil or diltiazem (OR, 2.33; 95% Cl, 1.82—
2.98) [44], and long-term acetylsalicylic acid (ASA) use at
screening (OR, 1.47; 95% Cl, 1.26-1.72) [50].

However, low-quality evidence showed that there may be
little to no association between the risk of GIB and combi-
nation of clopidogrel (OR, 2.37; 95% Cl, 1-5.65) [19], com-
bination of corticosteroid (OR, 2.14; 95% Cl, 0.98-4.72)
[19,41], combination of thienopyridines (OR, 2.37; 95% Cl,
0.75-7.44) [47].

We identified low-certainty evidence that there may be
an association between the risk of GIB and concomitant use
of oral glucocorticoid (OR, 1.83; 95% Cl, 1.30-2.59) [32].

Other factors
There was moderate-certainty evidence of a probable asso-
ciation between risk of GIB and social risk factors, defined as
lack of housing, inadequate housing, inadequate material
resources, persons living alone, no other household member
able to render care, or non-compliance with medical treat-
ment (OR, 1.29; 95% Cl, 1.12-1.48) [46]. We also identi-
fied moderate-certainty evidence that there is probably an
association between risk of GIB and alcohol use (OR, 3.46;
95% Cl, 2.30-5.19) [26,36] and smoking (OR, 1.26; 95%
Cl, 1.18-1.35) [26,50], anticoagulant treatment time (< 100
d; OR, 4.94; 95% Cl, 2.66-9.17) [47-49], and substance
abuse, defined as alcohol dependence, drug dependence,
or non-dependent abuse, excluding tobacco use disorder
(OR, 1.41; 95% Cl, 1.07-1.87) [46].

We identified low-certainty evidence that there may be an
association between the risk of GIB and dabigatran 150 mg
twice daily (OR, 1.53; 95% Cl, 1.39-1.69) [21,35].
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DISCUSSION

We evaluated 48 risk factors for anticoagulant-associated
GIB. We also identified several statistically significant pre-
dictors, such as social risk factors, alcohol consumption,
smoking, co-administration of aspirin, co-administration of
NSAIDs, renal disease, cirrhosis, liver failure, INR, older age,
age growth, obesity (weight > 120 kg) et al., which support-
ed by moderate certainty of the evidence.

Therefore, in addition to anticoagulation therapy, which
can affect GIB, other risk factors should also be noted. We
can intervene in undesirable behaviors such as drinking and
smoking through behavior-based education, minimize the
combination of drugs such as aspirin, NSAIDs, antiplatelet
drugs, verapamil or diltiazem, and anticoagulants, and ac-
tively treat kidney disease, cirrhosis, liver failure, and HF to
reduce the occurrence of GIB.

Our study identified candidate risk factors for GIB, such
as age, smoking, alcohol consumption, the combination of
aspirin, the combination of NSAID, antiplatelet therapy, di-
abetes, cirrhosis, peripheral vascular disease, renal disease,
etc. These risk factors have been considered in the analysis
of some developed and widely used RAMs in daily practice,
such as New Score, RIETE Score, Cuschieriet al. Score, and
de Groot et al. Score [52-55]. However, some factors that
we identified as having a probable association with GIB,
based on our meta-analysis results, were not included or
considered in the development of most of the RAMs, such
as history of sleep apnea, co-administration of CYP3A4 or
P-glycoprotein antagonists, co-administration of digoxin,
co-administration of gemfibrozil, co-administration of ve-
rapamil or diltiazem, INR, HF, myocardial infarction, long-
term ASA use at screening. This deserves our special con-
cern. In addition, we found that antiplatelet theapy was
associated with GIB risk. This observation was opposite to
Nawarawong et al.’s study [42]. Antiplatelet theapy showed
no association with GIB risk in their study. We believe that
such reverse causation, given the study design, may be plau-
sible. However, given the small sample size, the finding war-
rants further investigations in primary studies.

We found that dabigatran dose 150 mg is associated with
GIB, which is an interesting point. Of note, in a previous
meta-analysis by our research team, a higher risk of GIB with
dabigatran than with warfarin had been demonstrated [56].
This result should draw clinicians” attention to the possible
benefit of monitoring patients’ risk of GIB after administra-
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tion of dabigatran 150 mg.

In our meta-analyses, proton pump inhibitor (PPl) use de-
creased the risk of GIB by half (HR, 0.5), which closely re-
flects the findings of Ray et al. [57], who reported that PPI
use was associated with a substantial reduction in the risk of
warfarin-related upper GIB (HR, 0.76). Although PPI therapy
was not included in either the HAS-BLED score, ATRIA score
or ORBIT score, PPl use is an important means of preventing
GIB in the long term.

We also did subgroup analyses to explore the sources of
heterogeneity in history of peptic ulcer/GIB (12 = 97%). Sub-
group analysis by population, design type, sample size, and
study quality showed that retrospective cohort studies were
the main cause of heterogeneity, with little heterogeneity in
the RCT group.

The greatest advantage of our study is the comprehen-
siveness of the study results, which may have some clini-
cal significance in preventing the occurrence of anticoagu-
lant-associated GIB.

The study also has some limitations. Since most of the
studies included in this review were retrospective, classifi-
cation and recall bias may lead to potential limitations. In
addition, potential limitations of the included studies related
to the inconsistency and variability across eligibility criteria
in the original studies and variability in study design, study
type, sample size, and definitions of the risk factors. For ex-
ample, in our study, 22 studies included only atrial fibril-
lation indications, while others 11 studies included venous
thromboembolism, pulmonary embolism, deep vein embo-
lism, and stroke in addition to atrial fibrillation. In antico-
agulation, different populations will influence the choice of
drug as well as the dose and duration of drug therapy and
significantly affect the outcome of GIB in each study. Study
effect OR value is closely related to outcomes, and we found
significant differences in OR value for the same variables
across studies. Of note, the process of meta-analysis may
cause variables that were originally risk factors to become
nonsignificant, or even to become protective factors.

Research may be needed to reevaluate existing RAMs, as
the developers of the models may not have been able to use
the variables we identified, given the limitations in the exist-
ing databases. However, full development or improvement
of a RAM that supports clinical practice requires further in-
vestigation of all the prognostic factors we identified in our
study. Therefore, more rigorous and large-scale studies are
needed to confirm our findings, and further analysis is nec-
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essary to provide a more reliable basis for clinical work.

KEY MESSAGE

1. In this systematic review, we identified all reported
risk factors for anticoagulation-associated GIB (e.g.,
alcohol consumption, smoking, co-administration
of aspirin).

2. Some risk factors not included in current GIB risk
prediction models (e.g., anemia, history of sleep
apnea, co-administration of digoxin).

3. Our findings will help inform experts in developing
population-based guidelines and accurate, us-
er-friendly RAMs to guide individual patient man-
agement better.
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Supplementary Table 2. Evidence profile for bleeding-related prognostic factors

oy 7 Certainty assessment domains Overa!l certainty in .
studies Stu.dy Ris!< of Indirect Inconsis- ipradis Eubliga_ the ewdencg about Relative effect, OR (95% Cl)
design bias tent tion bias this prognostic factor
History of peptic ulcer/GIB (yes vs. no) [19,23,24,28,30,39,41,45,47,48,50-52]
13 Observa-  Serious Not Serious Not Serious @OOO 5.26 (2.76-10.05)

tional serious serious VERY LOW
Concomitant therapy with clopidogrel (yes vs. no) [19]

1 Observa-  Serious Not Not Serious  Undetect- AP0 2.37 (1-5.65)
tional serious serious ed LOW

HasBled-Score (> 3 vs. < 3) [19,41]

2 Observa-  Serious Not Serious Serious  Undetect- @000 1.20 (0.06-22.63)
tional serious ed VERY LOW

Older age (yes vs. no) [19,23,24,28,33,36,45,47]

8 Observa-  Serious Not Not Not Undetect- DDDO 1.95 (1.36-2.79)
tional Serious Serious Serious ed MODERATE

Age: for each 1-year increase (yes vs. no) [40,51]

2 Observa-  Serious Not Not Not Undetect- DODO 1.03 (1.01-1.06)
tional Serious serious serious ed MODERATE

Age: for each 5-year increase (yes vs. no) [50]

1 Observa-  Serious Not Not Serious  Undetect- AP0 1.11 (1.06-1.17)
tional serious serious ed LOW

Kidney disease (yes vs. no) [19,36,45,46,52]

5 Observa-  Serious Not Not Not Undetect- DODO 1.69 (1.24-2.31)
tional serious Serious Serious ed MODERATE

Combination of corticosteroid (yes vs. no) [19,41]

2 Observa-  Serious Not Not Serious  Undetect- @O0 2.14 (0.98-4.72)
tional serious serious ed LOW

Dabigatran dose (dabigatran 150 mg twice daily vs. warfarin) [21,35]

2 Observa-  Serious Not Serious Not Undetect- ®PO0 1.53 (1.39-1.69)
tional serious serious ed LOW

Concomitant use of aspirin (yes vs. no) [22,23,26,27,47]

5 Observa-  Serious Not Not Not Undetect- DODO 2.07 (1.17-3.66)
tional serious serious serious ed MODERATE

INR (>2.1vs. <2.1; > 4 vs. < 4)[24,41]

2 Observa-  Serious Not Not Not Undetect- ClCS]o) INR > 2.1: 2.05 (1.00-4.20)
tional serious serious serious ed MODERATE INR < 4: 4.09 (1.17-14.27)

Cirrhosis (yes vs. no) [24,52]

2 Observa-  Serious Not Not Not Undetect- DDDO 6.24 (2.63-14.83)
tional Serious Serious Serious ed MODERATE

Obesity (weight > 120 vs. < 120 kg) [25]

1 Observa-  Serious Not Not Not Undetect- DDDO 1.44 (1.01-2.05)
tional serious serious serious ed MODERATE

Alcohol use (yes vs. no) [26,36]

2 Observa-  Serious Not Not Not Undetect- DODO 3.46 (2.30-5.19)
tional serious serious serious ed MODERATE
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Supplementary Table 2. Continued

KJIM™

No. of Certainty assessment domains Overall certainty in

0.0 !

suefes Study Risk of Indirect Inconsis- Impredise Publica- the evidence about
design bias tent P tion bias this prognostic factor

Relative effect, OR (95% Cl)

Smoking (yes vs. no) [26,50]

2 Observa-  Serious Not Not Not Undetect- DPDO
tional serious serious serious ed MODERATE

Liver failure (yes vs. no) [26]

1 Observa-  Serious Not Not Not Undetect- DDDO
tional serious Serious Serious ed MODERATE

Concomitant with NSAIDs: including paracetamol, COX-2 inhibitor (yes vs. no) [26,39,43,47]

4 Observa-  Serious Not Not Not Undetect- DDDO
tional serious serious serious ed MODERATE

Antiplatelet agent use (yes vs. no) [19,27,36,39,42,47,48,50,51]

9 Observa-  Serious Not Not Not Undetect- DDDO
tional serious serious serious ed MODERATE

HF (congestive HF vs. no congestive HF; chronic HF vs. no chronic HF) [28,36,46]

3 Observa-  Serious Not Not Not Undetect- ClCIS]o)
tional serious serious serious ed MODERATE

History of bleeding (yes vs. no) [28]

1 Observa-  Serious Not Not Not Undetect- DDDO
tional serious Serious Serious ed MODERATE

Sex (male vs. female) [20,26,28,36,39,40,47]

2 Observa-  Serious Not Serious Not Undetect- DO O
tional serious serious ed LOW

Myocardial infarction (yes vs. no) [28]

1 Observa-  Serious Not Not Not Undetect- DDDO
tional serious serious serious ed MODERATE

Peripheral vascular disease: including peripheral artery disease (yes vs. no) [28,36]

2 Observa-  Serious Not Not Serious  Undetect- AP0
tional serious serious ed LOW

Concomitant use of dronedarone (yes vs. no) [29]

1 Observa-  Serious Not Not Not Undetect- DDDO
tional serious Serious Serious ed MODERATE

Combination of CYP3A4 and/or P-gp-inhibitors (yes vs. no) [31]

1 Observa-  Serious Not Not Not Undetect- DDDO
tional Serious Serious Serious ed MODERATE

Oral glucocorticoid use (yes vs. no) [32]

1 Observa-  Serious Not Serious Not Undetect- OO0
tional serious serious ed LOW

1.26 (1.18-1.35)

7.01 (4.78-10.27)

NSAIDs use: 2.37 (1.61-3.50)
Paracetamol use: 1.47
(1.35-1.60)

COX-2 inhibitor use: 1.97
(1.59-2.40)

1.45 (1.11-1.90)

Any HF: 1.30 (1.14-1.49)
Chronic HF: 1.31 (1.09-1.58)
Congestive HF: 1.29 (1.06—

1.57)

History of bleeding: 3.26

(1.86-5.73)

0.95 (0.72-1.26)

2.23(1.12-4.43)

2.33(0.66-8.20)

1.29 (1.04-1.62)

1.47 (1.15-1.88)

1.83(1.30-2.59)
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Supplementary Table 2. Continued

Certainty assessment domains Overall certainty in

Study Risk of Inconsis- Publica- the evidence about Relative effect, OR (95% Cl)

design bias s e AR prognostic factor

No. of
studies

Renal failure (yes vs. no) [34,47]

2 Observa-  Serious Not Not Not Undetect- DPDO Total: 3.18 (1.44-6.99)
tional serious serious serious ed MODERATE GFR 50-80 mL/min /1.73 m?:
2.95 (1.24-7.02)
GFR < 30 mL/min/1.73 m?:
4.53(0.68-30.14)

Coronary artery disease (yes vs. no) [36]

1 Observa-  Serious Not Not Not Undetect- DEDO 1.36 (1.10-1.69)
tional serious serious serious ed MODERATE

Helicobacter pylori infection (yes vs. no) [36]

1 Observa-  Serious Not Not Not Undetect- DDDO 4.75 (1.93-11.68)
tional serious serious serious ed MODERATE

Combination of digoxin (yes vs. no) [36]

1 Observa-  Serious Not Not Not Undetect- DDDO 1.50 (1.19-1.88)
tional serious serious serious ed MODERATE

Combination of gemfibrozil (yes vs. no) [38]

1 Observa-  Serious Not Not Not Undetect- ClCIS]o) 2.29 (1.61-3.25)
tional serious serious serious ed MODERATE

Creatinine level (per 1 mg/dL increase) (yes vs. no) [40]

1 Observa-  Serious Not Not Not Undetect- DEDO 1.38 (1.09-1.74)
tional serious serious serious ed MODERATE

Creatinine clearance < 60 mL/min (yes vs. no) [50]

1 Observa-  Serious Not Not Serious  Undetect- @DOO 1.06 (1.01-1.12)
tional serious serious ed LOW
Combination of verapamil or diltiazem (yes vs. no) [44]
1 Observa-  Serious Not Not Not Undetect- DDDO 2.33(1.82-2.98)
tional serious serious Sserious ed MODERATE
Mechanical valve implant (yes vs. no) [45]
1 Observa-  Serious Not Not Serious  Undetect- ®DO0O 1.97 (0.43-9.07)
tional serious serious ed LOW
Substance abuse: defined as alcohol dependence, drug dependence, or non-dependent abuse, excluding tobacco use disorder (presence
vs. absence) [46]
1 Observa-  Serious Not Not Not Undetect- DODO 1.41 (1.07-1.87)
tional serious Serious Serious ed MODERATE
Psychiatric illness: defined as schizophrenia, affective psychosis, paranoia, or other nonorganic psychosis (presence vs. absence) [46]
1 Observa-  Serious Not Not Not Undetect- DDDO 1.20 (1.03-1.39)
tional Serious Serious Serious ed MODERATE
Social risk factors: defined as lack of housing, inadequate housing, inadequate material resources, persons living alone, no other house-
hold member able to render care, or non-compliance with medical treatment [46]

1 Observa-  Serious Not Not Not Undetect- DDDO 1.29 (1.12-1.48)
tional serious Serious Serious ed MODERATE
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Supplementary Table 2. Continued

Certainty assessment domains Overall certainty in
Study Risk of Inconsis- Publica- the evidence about Relative effect, OR (95% Cl)

design bias s e AR prognostic factor

No. of
studies

Liver disease (yes vs. no) [46]

1 Observa-  Serious Not Not Serious  Undetect- ®DO0O 1.31(0.99-1.74)
tional serious serious ed LOW

Venous thromboembolism: including deep vein thrombosis (yes vs. no) [36,46]

2 Observa-  Serious Not Not Not Undetect- DEDO 1.21 (1.02-1.44)
tional serious serious serious ed MODERATE

Diabetes (yes vs. no) [36,46]

2 Observa-  Serious Not Not Serious  Undetect- ®PO0 1.08 (0.96-1.21)
tional serious serious ed LOW

Anticoagulant treatment time (< 100 vs. > 100 d) [47-49]

3 Observa-  Serious Not Not Not Undetect- DDDO 494 (2.66-9.17)
tional serious Serious Serious ed MODERATE

Combination of thienopyridines use (yes vs no) [47]

1 Observa-  Serious Not Not Serious  Undetect- ®DO0O 2.37 (0.75-7.44)
tional serious serious ed LOW

Long-term ASA use at screening (yes vs. no) [50]

1 Observa-  Serious Not Not Not Undetect- DEDO 1.47 (1.26-1.72)
tional serious serious serious ed MODERATE

Anemia (yes vs. no) [36,50]

2 Observa-  Serious Not Not Not Undetect- DODO 1.48 (1.10-1.98)
tional Serious Serious Serious ed MODERATE

Diastolic BP (for each 5 mmHg decrease to < 80 mmHg) (presence vs. absence) [50]

1 Observa-  Serious Not Not Not Undetect- DDDO 1.10 (1.05-1.16)
tional serious serious serious ed MODERATE

History of sleep apnea (presence vs. absence) [50]

1 Observa-  Serious Not Not Not Undetect- DPRDO 1.60 (1.22-2.10)
tional serious serious serious ed MODERATE

COPD (yes vs. no) [50,52]

2 Observa-  Serious Not Not Serious  Undetect- ®DO0O 2.01 (0.69-5.83)
tional serious Serious ed LOW

GRADE Working Group grades of evidence:

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

2. 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.

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

4. 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.

Explanations:

1. Risk of bias: The retrospective enrollment of patients may have introduced classification bias, certainty in evidence was down-
graded for risk of bias.

2. Certainty in evidence was downgraded for high heterogeneity.

3. Imprecise: Certainty in evidence was downgraded for imprecision, given that the 95% Cl suggests that there may be no associa-
tion.
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Supplementary Table 3. Risk of bias assessments using PROBUST for risk assessment model studies

Reference Year Participants Predictors Outcome Analysis Total
Shimomura et al. [52] 2017 High Low Low Low High
PROBUST, Prediction Study Risk of Bias Assessment Tool.

Supplementary Table 4. Risk of bias assessments using QUIPS for prognostic factor studies

Reference Year S.tL.de . Stgdy Pr?gg?)itlc Outcome Y . ar?;T;:zl;ar:d
participation attrition S—— measurement confounding e
Agudo-Fernandez et al. [19] 2021 Low Low Low Low Low Low
Fanning et al. [20] 2020 Low Low Low Low Low Low
Graham et al. [21] 2014 Low Low Moderate Low Low Low
Aisenberg et al. [22] 2018 Low Low Moderate Low Low Low
Chan et al. [23] 2015 Low Low Low Low Moderate Low
Chen et al. [24] 2014 Low Low Low Low Low Low
Coates et al. [25] 2021 Low Low Low Low Moderate Low
Delaney et al. [26] 2007 Low Low Low Low Low Low
Douros et al. [27] 2019 Low Low Low Low Low Low
Ferroni et al. [28] 2022 Low Low Moderate Low Low Low
Gandhi et al. [29] 2021 Low Low Low Low Low Low
Garcia et al. [30] 2019 Low Low Low Low Low Low
Holm et al. [31] 2020 Low Low Low Low Low Low
Holt et al. [32] 2021 Low Low Low Low Low Low
Kato et al. [33] 2016 Low Low Low Low Low Low
Kalil et al. [34] 2016 Low Low Low Low Low Low
Kolb et al. [35] 2018 Low Low Low Low Low Low
Lauffenburger et al. [36] 2015 Low Low Low Low Low Low
Lee et al. [37] 2021 Low Low Low Moderate Low Low
Leonard et al. [38] 2016 Low Low Moderate Moderate Moderate Low
Maruyama et al. [39] 2018 Low Low Moderate Low Moderate Low
Murata et al. [40] 2020 Low Low Low Low Moderate Low
Nantsupawat et al. [41] 2017 Low Low Moderate Low Moderate Low
Nawarawong et al. [42] 2018 Low Low Moderate Low Moderate Low
Olsen et al. [43] 2019 Low Low Low Low Low Low
Pham et al. [44] 2020 Low Low Low Low Low Low
Pourakari et al. [45] 2016 Low Low Low Low Low Low
Schauer et al. [46] 2005 Low Low Low Low Low Low
Sherid et al. [47] 2015 Low Low Low Low Low Low
Sherid et al. [48] 2014 Low Low Low Low Low Low
Sherid et al. [49] 2016 Low Low Low Low Low Low
Sherwood et al. [50] 2015 Low Low Moderate Low Low Low
Youn et al. [51] 2018 Low Low Low Low Low Low

QUIPS, Quiality in Prognosis Studies.
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Supplementary Figure. Forest plots showing the association between risk factors and GIB (from $1-S49).

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chanetal 2015 09049 02031 11.2% 247 [1.66, 3.68] -
Chenetal 2014 0.9435 0.3884 8.2% 257 [1.20,5.80]
Ferroni etal 2022 {13 08278 02655 10.3% 2.291[1.36, 3.85) -
Ferroni etal 2022 {23 0.3882 02523 10.5% 1.481[0.90, 2.47] T
Kato et al 2016 02761 01358 123% 1.32[1.01,1.77] ™
Lauffenburger et al 2015 (13 1.0003 02738 101% 272 [1.64, 465 B
Lauffenburger et al 2015 (23 18096 02672 102% 452 [268, 764 —_
Fourakari etal 2016 0034 00237 130% 1.03[0.959, 1.08]
Sandra et al 2021 -0.192 0.3038 9.6% 0.83[0.46,1.50] T
Sherid et al 2015 1.8948 06711 47% 665 [1.79, 24 78]
Total (95% CI) 100.0% 1.95[1.36, 2.79] <>
?et?;ugenem,rl:l T?ru :gfg;gahépz—g;ﬁrnﬁﬁ%fz 9P = 000001y F=89% ID.IZI1 Df1 ] 1'IZI 1EID'
Estior overall efiect. £= 4. - Mo older age Older age
S1. Forest plot showing the association between older age and GIB.
0Odds Ratio 0Odds Ratio
Study or Subgroup _log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random. 95% CI
hiurata et al 2020 0.0267 00156 F29% 1.03[1.00,1.08]
Youn etal 2018 00393 00203 371% 1.04 [1.00,1.08]
Total (95% CI) 100.0% 1.03 [1.01, 1.06]
Heterogeneity: Taw®*=0.00; Chi*=027, df=1{F =061} F=0% f f T t |
o ~ 0.01 0.1 1 10 100
Testfor overall efiect 2= 2.55 (F = 0.01) Mo age (for each 1-yearincrease) Age (for each 1-yearincrease)
S2. Forest plot showing the association between age: for each 1-year increase and GIB.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Randem, 95% CI IV, Random, 95% CI
Sherwood et al 2015 01076 0.0252 100.0% 111 [1.06,1.17]
Total (95% CI) 100.0% 1.11[1.06, 1.17] ¥
Heterogeneity: Mot applicable f t 1 f {
e . 0.01 01 1 10 100
Testfor overall effect 2= 4.27 (F = 0.0001) Mo age (for each S-yearincrease) Age (for each S-yearincrease)
S3. Forest plot showing the association between age for each 5-year increase and GIB.
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Coates et al 2021 0.3639 01806 100.0% 1.44[1.01, 2.08]
Total (95% CI) 100.0% 1.44 [1.01, 2.05]
Hetarogeneity, Mot applicable ‘ ‘ ! ‘ ‘
o _ n.01 01 1 10 100
Testfor overall effect: 7= 2.01 (F=0.04) =120kg =120kg

S4. Forest plot showing the association between obesity and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Delaney etal 2007 04084 00372 226% 1.51[1.40,1.62] u
Fanning etal 2020 -0.6504 02926 11.7% 0.52[0.29 093] -
Ferroni et al 2022 -0.395 018923 162% 0.67 [0.46, 0.98] —
Lauffenburger etal 2015 0.2488 01008 206% 1.28[1.05,1.56] =
Maruyarma et al 2018 -1.2629 053058 5.5% 0.28([0.10,0.80 -
Sherid etal 2014 -1.0046 0.8521 25% 0.37 [0.0F,1.99] —
Sherwood etal 2015 01873 00905 21.0% 1.2 [1.01,1.44] =
Total (95% CI) 100.0% 0.95 [0.72, 1.26] *
Heterogeneity: Tau®= 0.03: Chi®= 44.56, df= & (P < 0.00001); F= 87% I = ! = 1
Testfor overall effect Z=036(F =072 0.01 01 ! e 100

Female Male
S5. Forest plot showing the association between sex and GIB.
Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.8.1 INR=2.1
Chenetal 2014 0.717a 0D36AT  F521% 2.06[1.00,4.20 _._
Subtotal (95% CI) 75.2% 2.05[1.00, 4.20] -
Heterogeneity: Bot applicable
Testfor overall effect £=196 (P=0.0%9)
1.8.2 INR-=4
Mantsupawat et al 2017 14076 06331 24 8% 4090117, 14.27] - &
Subtotal (95% CI) 24.8% 409 [1.17, 14.27] —enspiiiin——
Heterogeneity: Bot applicable
Testfor overall effect F=2.21 (P=003
Total (95% Cl) 100.0% 2.43[1.30, 4.53] i
Heterogeneity: Taw®=0.00; Chi*=0.88 df=1 (P =0.348);F=0% 'D.D1 D!1 ] 1'D 1DDI

Testfor overall effect £= 280 (P=0.008)
Testfor suboroup differences: ChifF=088.df=1 (FP=033. F=0%

S6. Forest plot showing the association between INR and GIB.

Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI

Favours [experimental] Favours [contral]

Oilds Ratio
IV, Random, 95% CI

Mantsupawat et al2017 1.7669 07637 47.2% 5.85[1.31, 26.14]
Sandra etal 2021 -1.2366 02731 528% 029017, 0.50]
Total (95% CI) 100.0%  1.20 [0.06, 22.63]

Heterogeneity Tau®=4.18; Chif=13.71, df=1{P=0.0002}; F=93%
Test for overall effect: £= 012 (F = 0.90)

S7. Forest plot showing the association between HasBled-Score > 3 and GIB.
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0Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV. Random. 95% CI IV, Random, 95% CI
FPourakari et al 2016 -06143 0ETBY  49% 0.54[0.14, 2.08] —
Shimomura et al 2017 1.9042 0.54E66 T1% B.71 [2.30,19.60]
Sandra etal 2021 04089 0313 163% 1.81 [0.81, 2.78] T
Lauffenburger et al 2015 0Aa13 0182 31.5% 167 [1.24, 2.248] R
Schauer et al 2004 04776 00757 401% 1.61 [1.39, 1.87] u
Total (95% CI) 100.0% 1.69[1.24, 2.31] L 2
Heterogeneity: Tau®= 0.08; Chi*= 9.46, df = 4 (P = 0.05); F= 58% |:|_|=:||:|5 0?1 7 110 zén

Testfor overall effect: 2= 3.30 (P = 0.0010) Mo kidney disease Kidney disease

S$8. Forest plot showing the association between kidney disease and GIB.

Oids Ratio Oids Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Chenetal 2014 1.9459 06382 477% F.00[2.00 24.80] — &
Shimomura etal 2017 1.7269 06104 52.3% 8.62[1.70 18.60] ——
Total (95% CI) 100.0%  6.24 [2.63, 14.83] -
e z_ . 2 — — E= | } } |
Heterogeneity: Tau®=0.00; Chi*= 0.06, df=1 (P = 0.80); F= 0% 0.01 01 1 10 100

Testfor overall effect: £=4.15 (P = 0.0001) Mo cirthosis  Cirrhosis

S9. Forest plot showing the association between cirrhosis and GIB.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Delaney et al 2007 189468 019581 100.0% TO01[478, 1027
Total (95% CI) 100.0%  7.01[4.78, 10.27] <>
L . I I I |
Heterageneity: Mot applicable IIZI.IZI1 EIH ] 1'0 1IZIEII

Testfor overall effect Z=9.93 (F = 0.00001} Mo liver failure  Liver failure

$10. Forest plot showing the association between liver failure and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup lon[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.14.1 Chronic Heart Failure
Schauer et al 2005 02718 00947 53.2% 1.31[1.09,1.58] L
Subtotal (95% CI) 53.2% 1.31[1.09, 1.58] L4
Heterogeneity: Mot applicable
Testfor overall effect: £= 2.87 (P =0.004)
1.14.2 Congestive Heart Failure
Ferronietal 2022 02273 01109 388% 1.26[1.01,1.56] -
Lauffenburger etal 20145 0.3745 02448 8.0% 1.45[0.90, 2.349] T
Subtotal (95% CI) 46.8% 1.29 [1.06, 1.57] *
Heterogeneity: Tau®= 0.00; Chi®=0.30, df=1 {F=058), F=0%
Testfor overall effect £=2.50 (P =0.01)
Total (95% CI) 100.0% 1.30 [1.14, 1.49] +
Heterogeneity: Tau®= 0.00: Chi*=0.32, df= 2 (P = 0.85); F= 0% 1001 0?1 ] 1=u mu’

Test for overall effect £=3.80 (P =0.0001)
Testfor subaroup differences: Chi®= 0.02. df=1 (P = 0.89). F=0%

S11. Forest plot showing the association between heart failure (HF) and GIB.

Mo heartfailure Heartfailure

Odds Ratio Odds Ratio
Study or Subgroup loglOdds Ratio] SE Weight NI, Random, 95% CI IV, Random, 95% CI
1.49.1 Bleeding
Lauffenhurger etal 2014 02761 01358 539% 1.3211.01,1.72] -
Suhbtotal (95% CI) 53.9% 1.32 [1.01,1.72] . g
Heterogeneity; Mot applicable
Test for overall effect, £=2.03 (F=0.04)
1.49.2 History of bleeding
Ferrani et al 2022 11831 0287 461% 26 1[1.86, 573 ——
Subtotal {95% CI) 46.1% 3.26 [1.86, 5.73] -~
Heterogeneity: Mot applicable
Testfor aoverall effect £= 412 (F = 0.0001)
Total (95% CI) 100.0% 2.00 [0.83, 4.86] R o
Heterogeneity, Tau®= 0.36; ChiF= 816, df=1 (P = 0.004); F= 88% 'D.D1 DH ] 1'0 1|Z|D'

Testfor overall effect £ =154 (F=012)
Test for subaroun differences: Chif=816. df=1 (P=0.004) F=87.7%

$12. Forest plot showing the association between bleeding and GIB.

Favours [experimentall Favours [contral]

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Ferrani et al 2022 08008 03508 100.0% 223112, 443
Total (95% CI) 100.0% 2.23[1.12,4.43] -
Heterogeneity: Mot applicakle 'D_m D!1 i 1ID 1DD'

Test for averall effect: Z=2.28 (P =0.02)

$13. Forest plot showing the association between myocardial infarction and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
1.50.1 GFR. 50-80
kalil etal 2016 10819 04423 827% 295124, 7.02 —.—
Subtotal (95% CI) 82.7% 2.95[1.24,7.02] e
Heterogeneity: Mot applicable
Testfor overall effect Z= 245 (P =0.01)
1.50.2 GFR. =30
Sherid etal 2015 1.5114 09665 17.3% 453068 30.14]
Suhbtotal (95% CI) 17.3%  4.53[0.68, 30.14] ——ee———
Heterogeneity: Mot applicable
Testfor overall effect Z=156(F=0123)
Total (95% CI) 100.0% 3.18[1.44, 6.99] -~

Heterogeneity: Tau®= 0.00; Chi*= 016, df=1 (P=069; F=0% IIZI 01 D=1 ] 1IIZI 100
Test for overall effect Z=2.88 (P=0.004) ' _— " P )

F ) tal] F trol
Test for subaraun diferences: Chit= 016, df=1 (P = 0.65), F= 0% avours [pxperimental] Favours [control)

S14. Forest plot showing the association between renal failure and GIB.

0Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random., 95% CI IV, Random, 95% CI
Lauffenhurger etal 2014 0.31 01095 100.0% 1.36 [1.10, 1.69] -
Total (95% CI) 100.0% 1.36 [1.10, 1.69] L 2
Heterageneity: Mot applicahle 'D.D1 D!1 ] 1ID 1DD'

Testfor overall effect 2= 2.83 (F = 0.00%) Mo coronary artery disease Coronary artery disease

S15. Forest plot showing the association between coronary artery disease and GIB.

Odds Ratio Odds Ratio
Study or Subgroup lon[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random. 95% CI
Lauffanburger etal 2015 1.55677 04593 100.0% 4.75[1.93,11.68]
Total (95% CI) 100.0%  4.75[1.93, 11.68] -~
it i } } T } |
Heterogeneity: Mot applicahle 001 0 ] 10 100

Testfor overall efiect 7= 3.30 (F = 0.0007) Mo helicobacter pylori infection  Helicobacter pylori infection

S$16. Forest plot showing the association between helicobacter pylori infections and GIB.

Odds Ratio Odds Ratio
Study or Subarou log[Odds Ratio] __ SE_ Weight IV, Random, 95% Cl IV Random, 95% Cl
nawatawong et al 2018 15846 0.707 100.0% 488 [1.22,19.50] ——
Total (95% CI) 100.0%  4.88[1.22, 19.50] =TT
Heterogeneity, Mot applicable o o ; . o

Testfor overall effect: 2= 2.24 (P = 0.03) Mo hematochezia Hematochezia

S17. Forest plot showing the association between hematochezia and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup lon[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Lauffenburger etal 2015 0.226 013 456% 1.26[0.87,1.62]
Sherwood etal 2015 06283 00942 544% 1.70[1.41, 2.04] n
Total (95% CI) 100.0% 1.48 [1.10, 1.98] <
et e N R
F£=2.58 (P =0.010) Mo anemia Anemia
S$18. Forest plot showing the association between anemia and GIB.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Sherwood et al 2015 04704 01385 100.0% 1.60[1.22,2.10] .
Total (95% CI) 100.0% 1.60 [1.22, 2.10] “
Heterogeneity, Mot applicakle ; f ’ 1
o _ 0.01 0.1 1 10 100
Testfor overall effect: Z=3.40 (P = 0.0007) Mo history of sleep apnea  History of sleep apnea
$19. Forest plot showing the association between history of sleep apnea and GIB.
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random, 95% CI
Schauer et al 2005 017394 00765 100.0% 1.201[1.03,1.35]
Total (95% CI) 100.0% 1.20[1.03, 1.39]
et or oeral sTect 2o 235 (- 002 bor o 1' 1010
=T T Mo Psychiatric illness  Psychiatric iliness
S$20. Forest plot showing the association between psychiatric illness and GIB.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Lauffenburger etal 2014 04296 02338 13.7% 1.14[0.72,1.80]
Schauer et al 2005 0.2025 0.0932  BE.3% 1.22[1.02,1.47]
Total (95% CI) 100.0% 1.21[1.02, 1.44]
Heterogeneity: Chi*=0.08, df=1 (P =077 F= 0% f t f f {
o N 0.01 0 1 10 100
Testfor overall effect 2= 2.24 (F = 0.03) Mo venous thromboembolism Venous thromboemhbolism
S21. Forest plot showing the association between venous thromboembolism and GIB.
0dds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Ferroni etal 2022 1.532 03702 46.6% 463 [2.24, 9.56] —a—
Laufienburger etal 2015 02431 01556 53.4% 1.28([0.94,1.73] -
Total (95% CI) 100.0% 2.33 [0.66, 8.20] —wen R ——
Heterogeneity: Tau®=0.74; Chi*=10.30, df=1 (P=0.001); F= 80% ID.D1 D!'I ] 1'0 1DDI

Testfaraverall effect: Z=1.31 (F=0.19)

Mo peripheral vascular disease Peripheral vascular disease

$22. Forest plot showing the association between peripheral vascular disease andGIB.
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Odds Ratio Odds Ratio
or Subgrou log[Odds Ratio SE Weight IV, Random, 95% CI IV, Random. 95% CI
Faourakari etal 2016 0.6782 0.779 100.0% 1.97 [0.43, 9.07]

Total (95% CI) 100.0% 1.97 [0.43, 9.07] "“
1

Heterogeneity: Mot applicable I

PR _ 0.01 0.1 10 100
Testfor overall effiect 2= 0.87 (P = .35) Mo mechanical valve implant  Mechanical valve implant

$23. Forest plot showing the association between mechanical valve implant and GIB.

Odds Ratio Odds Ratio
Study or Subaroup  log[Odds Ratio] SE  Weight IV, Random, 95% CI IV, Random, 95% CI
Schauer et al 2005 02729 01429 100.0% 1.31[0.99,1.74]
Total (95% CI) 100.0% 1.31[0.99, 1.74]
Heterageneity: Mot applicable IEI.E|1 EIH 'i 1'0 mu'

Testfor overall effect: Z=1.91 (P = 0.08) Mo liver disease  Liver disease

S24. Forest plot showing the association between liver disease and GIB.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_ Weight IV, Fixed, 95% CI I, Fixed, 95% CI
Lauffenburger et al 2015 018589 010582 301% 1.20([098,1.48]
Schauer etal 2005 00301 00691 69.9% 1.03([0.90,1.18]
Total (95% Cl) 100.0% 1.08 [0.96, 1.21]
Heterageneity, Chi*=1.53, df=1 (P=0.22) F= 35% IIZI.EI1 IZI!1 1' 1'0 1EIIZI'

Test for overall effect: Z=1.33{P=0.18) Mo diabetes Digbetes

$25. Forest plot showing the association between diabetes and GIB.

Odds Ratio Odds Ratio
Study or Subgroup loglOdds Ratio] SE_ Weight IV, Random, 95% CI IV, Random, 95% CI
Sherwood etal 2014 02625 0109 G0.9% 1.30[1.05, 1.61]
Shimomura etal 2017 1.3762 05305 391% 296 [1.40 11.20] — &
Tatal (95% CI) 100.0% 2.01[0.69, 5.83]

Heterogeneity: Tau®= 047, Chi®= 423, df=1 (P=0.04); = FE% ! i ! ' !

Testfor overall effect: £2=1.28 (F = 0.20) 0.01 D'1ND COPD1 COFD e 100

$26. Forest plot showing the association between COPD and GIB.
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Odds Ratio Odds Ratio
Study or Subdrou log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chan etal 2014 08365 02065 6.HE% 2.31[1.54, 3.46] -
Chenetal 2014 1.6223 045002 5.9% 5.06[1.80,13.500
Ferroni et al 2022 06346 03849 B2% 1.89 [0.57, 4.04] T
Garciaetal 2018 {13 053594 03522 BI% 1.71[0.86, 3.42] T
Garciaetal 2019 {23 11397 02356 B.E6% 3.131.87, 4.96] -
Garcia etal 2018 (33 1.2313 0.2685 B5% 3.43[2.02,581] -
Garciaetal 2019 (43 1.6982 0.3928 B.2% 5.46[2.53,11.80]
Maruyama etal 2018 (13 33712 07083 52% 2911 [F.26, 116.68] I —
Maruyama etal 2018 (23 27199 0.7943 4.9% 1518 [3.20, 72.00]
Mantsupawat et al 2017 3.2238 11108 349% 2512 [2.85, 221 48] d
Pourakari etal 2016 47113 07306 51% 111.20[26.56, 465.56] —_—
Sandra et al 2021 0.8845 04022 B.2% 24201.10,5.373] -
Sherid etal 2014 1.431 09807 4.3% 418 [0.61,28.59]
Sherid etal 2015 27408 00005 6.8% 1550 [15.48,15.51] "
Sherwood et al 2015 0.7488 01359 6% 211 [1.62, 2.76] -
Shimoarmura et al 2017 06148 03399 6A4A% 1.85[0.85, 3.60] T
Youn etal 2018 1.7802 044 Bi1% 5.83[2.50,14.09]
Total (95% CI) 100.0% 526 [2.76, 10.05] e

Heterogeneity, Tau®= 1.60; Chi#= 532.22, df = 16 (P < 0.000017; F= 97% '

-1 0.01 04 1 10 100
Testfor overall effect. 2= 5.03 (P « 0.00001) Mo history of peptic ulcer!GIBE  History of peptic ulcer/GIB

S27. Forest plot showing the association between history of peptic ulcer/GIB and GIB.

0dds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Murata et al 2020 03214 01195 100.0% 1.38[1.08,1.74]
Total (95% CI) 100.0% 1.38[1.09, 1.74] L 4
Heterogeneity: Mot applicable IIII.D1 D:1 1' 1'0 1IZIDI

Testfor overall effect: 2= 2.69 (P = 0.007) Mo creatinine increase(per ma/dL) Creatinine increase(per maldL)

$28. Forest plot showing the association between creatinine level (per 1 mg/dL increase) and GIB.

Odds Ratio 0dds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Sherwood etal 2015 0.0886 0.0254 100.0% 1.10[1.08,1.16]
Total {95% Cl) 100.0% 1.10[1.05, 1.16] L]
Heterogeneity: Mot applicable oo o 7 0 o0

Testior overall effect: 2= 3.33 (P = 0.0001) Mo diastolic BP (for each 5 |.nm Hg decrease to =80 mm Hg) Diastolic BP (for each 8 mm Hg decrease to <80 mm Ha)

$29. Forest plot showing the association between diastolic BP and GIB.

Odds Ratio Odds Ratio
Study or Subaroup loa[Odds Ratio SE Weight IV. Random, 95% CI IV, Random. 95% C|
Sherwood etal 2015 0.0616 0.0264 100.0% 1.06[1.01,1.12]
Total (95% CI) 100.0% 106 [1.01, 1.12]
. | \ \ |
Heterogeneity: Mot applicable o o i o T

Testforoverall efect 2= 2.33 (P = 0.02) Mo creatinine clearance (for each 5-U decrease to <60 mlimin)  Creatinine clearance (for each 5-U decrease to <60 mifmin)

$30. Forest plot showing the association between creatinine clearance < 60 ml/min and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random, 95% CI
Aisenherg etal 2018 02672 00971 21.458% 1.31[1.08, 1.58] =
Chan etal 2015 0418 01982 20.0% 1.62[1.03, 2.24] =
Celaney et al 2007 1.8682 0.2149 187% 6.48 [4.25 9.87] —_—
Douros etal 2019 0142 01737 204% 1.15[0.82,1.67] i
Sherid etal 2015 1.0297 0273 184% 2.80[1.64,478] -
Total (95% CI) 100.0% 2.07 [1.17, 3.66] -
Heterogeneity: Tau?= 0.38; Chi*= 54,45, df= 4 (P = 0.000013; F= 93% l t l !
Testfﬂ?nverzl effect Z= 2I.5IJ (F= EI.D1)I ( ’ 0.0t R q'1 . ! SR 1IJ 100
Mo concomitant use of aspirin Concomitant use of aspirin
S31. Forest plot showing the association between concomitant use of aspirin and GIB.

Odds Ratio Odds Ratio
Study or Subgroup loglOdds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.52.1 NSAID use
Delaney et al 2007 €1} 1.5657 0.27453 9.5% 4 TH[279 8.21] -
Celaney et al 2007 {2) 1.530F7 05809 3.0% 4 62[1.48,14.43]
Delaney et al 2007 {3} 0.3851 00433 243% 1.47[1.35,1.60] =
Maruyarma et al 2018 25285 0E9R6 22% 1283 [3.20,44910]
Clzenetal 2019 {1} 0.6479 01538 16.2% 1.91 [1.40, 2.61] —
Clsenetal 2019 {2} 0.A901 02038 13.2% 1.80[1.21, 2.649] -
Sherid etal 2015 0.2601 04615 4.4% 1.30[0.52 3.20] I
Subtotal (95% CI) 72.7% 2.37 [1.61, 3.50] -
Heterogeneity: Tau*= 017, Chi®*= 3322, df= 6 (P = 0.000013;, F= 82%
Test for averall effect: £= 4 36 (F = 0.0001)
1.52.2 Paracetamol use
Celaney etal 2007 0.3851 00433 243% 1.47 [1.35,1.60] =
Subtotal (95% CI) 24.3% 1.47 [1.35, 1.60] +
Heterogeneity: Mot applicable
Test for averall effect £=8.89 (F = 0.00001)
1.52.3 COX-2 inhibitor use
Celaney etal 2007 1.5307 05808 3.0% 4 62[1.48 14.43] -
Subtotal (95% CI) 3.0%  4.62[1.48, 14.43] gl
Heterogeneity; Mot applicable
Test far averall effect Z= 264 (F = 0.008)
Total (95% CI) 100.0% 1.97 [1.59, 2.42] L 2
Heterogeneity, Tau?= 0.05; Chi®= 3786, df= 2 (F = 0.000013; F= 79% ID.D1 Df1 ] 1ID 1DEII

Test for averall effect 2= 6.32 (P = 0.00001)
Testfor subaroup differences: Chif=9.29. df= 2 {(F=00100. F=78.5%

$32. Forest plot showing the association between concomitant with NSAID and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Randoimn. 95% CI
Courosetal 2019 (13 0.0804 01485 13.8% 1.08[0.81,1.45] T
Douros etal 2019 (23 01691 0,233 11.1% 1.181[0.74,1.87] -
Douros etal 2019 ¢ 33 0.1255 0.2987 9.2% 1.13[0.63, 2.04] .
Couros etal 2019 (43 0.08s 01703 131% 110079, 1.54] N
Lauffenburger et al 2014 0.4026 01167 14.8% 1.50[1.19,1.88] -
Maruyama et al 2018 21464 05883 4.0% 8A851[2.70,27.10] -
nawarawong et al 2018 -1.124 05083 8.0% 032012, 0.88] -
Sandra et al 2021 0841 045N 5.8% 2.32[0.94, 5.64] —
Sherid etal 2014 20015 0.9636 1.8% TA0[1.12,48.92]
Sherid et al 2014 09243 06721 3.3% 252 [0.68, 5.41] -1
Sherwood et al 2015 04064 01872 123% 1.50[1.02, 2.21] -
Youn etal 2018 1.1383 0.4608 8.7% 3227, 7.70] =
Total (95% CI) 100.0% 1.45[1.11, 1.90] <
|
T - Mo antiplatelet agent use  Antiplatelet agent use
$33. Forest plot showing the association between antiplatelet theapy and GIB.
Odds Ratio Odds Ratio
Study or Subgroup logjOdds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Gandhietal 2021 (13 03337 01652 4B8.9% 1.40([1.01,1.93 i
Gandhietal 2021 (2} 03238 01755 41.6% 1.35[0.98,1.99] i
Gandhietal 2021 (33 -0.2885 03332 11.5% 075[0.39,1.44] R
Total (95% CI) 100.0% 1.29 [1.04, 1.62] >
?et?;ngenemrl:l C;F? ;?42 ng:PQEPD:DgH); F=34% ID.D1 D!1 1-0 1DD.
estior overall effect 2= 2.2 (F=0.02) Mo concomitant use of dronedarone  Concomitant use of dronedarone
S34. Forest plot showing the association between concomitant use of dronedarone and GIB.
0dds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Holm etal 2020 (1) 0.4307 020968 35.5% 1.54[1.02,2.32] -
Holm etal 2020 (23 0363 01555 64.5% 1.44[1.08,1.95) —-
Total (95% CI) 100.0% 1.47 [1.15, 1.88] <
?et?;ogenemrl:l CQF? 292 ;ﬂfﬂ:; EPD:DDD.SD); F=0% ID_D1 Df1 1ID 1DD.
estfor overall effect Z=3.10 (F = 0.002) Mo CYP3A4 andior P-gp-inhilitors use  CYP3A4 andior P-gp-inhibitors use
S35. Forest plot showing the association between conbination of CYP3A4 and/or P-gp-inhibitors and GIB.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Lauffenburger et al 2015 04026 01167 100.0% 1.501[1.19,1.88]
Total (95% CI) 100.0% 1.50[1.19, 1.88] *
Heterogeneity: Mot applicable I : ! : 1
geneity. Mot app 0.01 0.1 1 10 100

Test for overall effect: £=3.45 (P = 0.0008)

Mo digoxin use Digoxin use

$36. Forest plot showing the association between conbination of digoxin and GIB.
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Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] SE Weight IV, Random, 95% CI IV. Random, 95% CI
Leanard et al 2016 08274 01797 100.0% 229 [1651, 3.25] BE
Total (95% CI) 100.0% 2.29 [1.61, 3.25] <
Heterogeneity: Mot applicable 'D.El1 D!1 ] 1'E| 1E|E|'

Testfor overall effect Z=4.62 (F = 0.00001) Mo conbination of gemfibrozil Conbination of gemfibrozil

S$37. Forest plot showing the association between conbination of gemfibrozil and GIB.

Odds Ratio Odds Ratio

or Subgrou loglOdds Ratio SE Weight IV, Random, 95% CI IV, Random, 95% CI
Pham etal 2020 {1} 07716 0.2598 23.3% 2.16[1.30, 3.60] —e—
Pham etal 2020 {2} 0.8415 0.2504 251% 2.32[1.42,3.79] —e—
Pham etal 2020 {3} 07719 0.2639 22.6% 216[1.29, 3.63] —
Pham etal 2020 {4} 0.84585 0.2525 24.7% 2.33[1.42,3.87] —
Pham etal 2020 {5} 17024 0BO07  43%  S549([1.67,18.03]
Total (95% Cl) 100.0% 2.33[1.82, 2.98] &>
Heterogeneity Tau®= 0.00; Chi*= 215, df= 4 (P = 0.71): F= 0% =u o 0:1 ] 1=u 1DD=

Testfor overall effect 2= 6.75 (F < 0.00001) Mo verapamil or diltiazem use  Verapamil or diltiazem use

S$38. Forest plot showing the association between conbination of verapamil or diltiazem and GIB.

0dds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
Sherwood et al 2015 0.3867 0.0794 100.0% 1.47 [1.26,1.72]
Total (95% CI) 100.0% 1.47 [1.26, 1.72] L 2
Heterogeneity: Mot applicahle IIJ.D'I 071 'i 1'D 1DDI

Testfor overall effect: Z= 4.87 (F < 0.00001) Mo long-term ASA use at screening Long-term ASA use at screening

$39. Forest plot showing the association between long-term ASA use at screening and GIB.

0dds Ratio 0Odds Ratio
Study or Subgroup __log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Sandra et al 2021 0.864 04423 100.0% 2.37 [1.00, 5.69]
Total (95% Cl) 100.0% 2.37 [1.00, 5.65] —englir—
ity i } } 1 } }
Heterogeneity, Mot applicable 0005 0 i 10 200

Testfor overall effect Z=1.85 (P = 0.05) Mo concomitant therapy with clopidogrel  concomitant therapy with clopidogrel

S40. Forest plot showing the association between concomitant therapy with clopidogrel and GIB.

Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% CI

Mantsupawat et al 2017 14578 08513 223%  4.30(0.81, 22.79] =

Sandra etal 2021 05638 0456 77.7%  1.76[0.72, 4.30] —|—

Total (95% CI) 100.0%  2.14[0.98,4.72] e —

Heterogeneity: Tau®= 0.00; Chi#= 0.86, df=1 (P = 0.35); F= 0% b o : " 0

Testfor overall efizct Z=1.90 (P = 0.06] No combination of corticosteroid Combination of corlicosteroid

S41. Forest plot showing the association between combination of corticosteroid and GIB.
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Study or Subgroup  log[Odds Ratio]

SE Weight IV, Random, 95% CI
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Odds Ratio
IV, Random, 95% CI

Sherid et al 20145 08608 045346 100.0%

237 [0.75,7.44]

Total (95% CI) 100.0% 2.37 [0.75, 7.44] '“*"
Heterogeneity: Mot applicable ; f t 1
S _ 0.01 0.1 1 10 100
Testior overall effect £2=1.47 (F=014) Mo thienopyridines use  Thienopyridines use
S42. Forest plot showing the association between conbination of thienopyridines and GIB.
Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Halt et al 2021 (13 04322 00906 505% 1.54[1.28,1.84] L
Holt et al 2021 (2) 07838 00073 495%  218[1.81, 2.65] &+
Total (95% CI) 100.0% 1.83 [1.30, 2.59] ‘*
e e ey T e |
T - Mo oral glucocorticoid use  Cral glucocorticoid use
S43. Forest plot showing the association between conbination of oral glucocorticoid and GIB.
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Schauer et al 2005 0.2527 00711 100.0% 1.29[1.12,1.48]
Total (95% CI) 100.0% 1.29[1.12, 1.48] L ]
Heterogeneity, Mot applicakble : I ' I !
o B 0.01 01 1 10 100
Testfor overall effiect 2= 3.55 (P = 0.0004) Mo social risk factors  Social risk factors
S44. Forest plot showing the association between social risk factors and GIB.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratiol SE Weight IV, Random, 95% CI IV, Random, 95% CI
Delaney et al 2007 13855 0.075 GB7.O0% 4.00[3.45, 463]
Lauffenburger etal 2014 0.9444 02682 330% 287 [1.52, 4.39] ——
Total (95% CI) 100.0% 3.46 [2.30, 5.19] &>
Heterogeneity: Tau®= 0.06; Chi*=2.81,df=1{P=011); F= 0% .y 0 ) 10 o0

Testfor overall effect £=45.98 (P = 0.00001)

S45. Forest plot showing the association between alcohol use and GIB.
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Odds Ratio Odds Ratio
Study or Subagroup log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Delaney et al 2007 02162 0039 827% 1.24[1.149,1.34]

Sherwood etal 20145 03154 00852 17.3% 1.37[1.16,1.62]

Total (95% CI) 100.0% 1.26 [1.18, 1.35]

-

Heterogeneity: Chi*=112, df=1 (P =029 F=11%
Test for overall effect: £= 6.58 (P = 0.00001)

$46. Forest plot showing the association between smoking and GIB.

n.m

0.1 1 10 100
Mo smoking Smoking

Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Sherid etal 2014 21163 05439 33.8% 8.30([2.86 24.10] - &
Sherid etal 2015 21708 07557 17.5% B8.77[1.99 3855
Sherid etal 2016 1.0296 04529 487% 2800115 6.80 — &
Total (95% CI) 100.0% 4.94[2.66,9.17] el
Heterageneity: Chi®= 3.06, df=2 (P=0.22), F=35% 'D.D1 071 1' 1'0 1DD'

Test for overall effect Z= 508 (P = 0.00001)

Anticoagulanttreatmenttime =100 days Anticoagulant treatment time =100 days

S47. Forest plot showing the association between anticoagulant treatment time < 100days and GIB.

Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI

Oulds Ratio
IV, Random, 95% CI

Schauer et al 2005 03468 01424 100.0% 1.41 [1.07,1.87]

Total (95% CI) 100.0% 1.41[1.07, 1.87] ’
Heterogeneity, Mot applicable ’ ’ ' ’ !
e ~ 0.01 0.1 1 10 100
Testfor overall effect 2= 2.44 (F = 0.01) Mo substance abuse Substance abuse
S48. Forest plot showing the association between substance abuse and GIB.
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Grahametal 2014 04129 0069 521% 1.51[1.32,1.73] |
Kolb etal 2018 {13 04496 01034 23.2% 1.57[1.28,1.97] -
Kaolb etal 2018 (2) 04808 014523 107% 1.62[1.20, 2.18] -
Kolbetal 2018 (3) 01234 01704 2.8% 1.13[0.81,1.58] T
Kolhetal 2018 (4) 08016 0.2124 5.8% 2.2301.47, 3.38] -
Total (95% CI) 100.0% 1.53 [1.39, 1.69] L]
T P _ _ = — 1 ] ] ]
Heterogeneity, Chi®= 6.50, df= 4 (P = 0.16) IF= 38% b o ] e P

Testfor overall effect 2= 8.54 (F = 0.00001)

$49. Forest plot showing the association between dabigatran 150mg and GIB.

https://doi.org/10.3904/kjim.2023.098

Warfarin  Dabigatran 150mg twice dai

www.kjim.org


www.kjim.org

KJ I MQ\ The Korean Journal of Internal Medicine Vol. 39, No. 1, January 2024

Supplementary Material 1. Search strategy.

PubMed: 1577

#1:anticoagulants [Mesh]

#2: "anticoagulant*"[Title/Abstract] OR “anticoagulant agent*"[Title/Abstract] OR “anticoagulation agent*"[Title/Abstract] OR “indirect
thrombin inhibitor*”[Title/Abstract] OR “anticoagulant drug*"[Title/Abstract] OR “Anticoagulant therapy”[Title/Abstract]
#3:heparin[Mesh] OR Fondaparinux[Mesh] OR Heparin, Low-Molecular-Weight[Mesh]

#4:heparin[Title/Abstract] OR enoxaparin*[Title/Abstract] OR dalteparin*[Title/Abstract] OR tinzaparin*[Title/Abstract] OR nadroparin*[Ti-
tle/Abstract] OR Fondaparinux|[Title/Abstract] OR “heparin low molecular weight”[Title/Abstract] OR “heparin low molecular weight"[Title/
Abstract] OR “Low Molecular Weight Heparin”[Title/Abstract] OR LMWH][Title/Abstract] OR “Unfractionated heparin”[Title/Abstract] OR
UFH[Title/Abstract]

#5:Warfarin[MeSH Terms]

#6:Warfarin[Title/Abstract] OR “vitamin k antagonist*"[Title/Abstract] OR vka*[Title/Abstract]

#7:Dabigatran[MeSH] OR Rivaroxaban[MeSH] OR Factor Xa Inhibitors[MeSH]

#8:dabigatran|Title/Abstract] OR Pradaxal[Title/Abstract] OR rivaroxaban(Title/Abstract] OR Xarelto[Title/Abstract] OR apixaban([Title/
Abstract] OR Eliquis[Title/Abstract] OR edoxaban([Title/Abstract] OR Savaysa[Title/Abstract] OR betrixaban([Title/Abstract] OR “factor xa
inhibitor*“[Title/Abstract] OR “factor 10a inhibitor*“[Title/Abstract] OR “factor iia inhibitor*“[Title/Abstract] OR “direct thrombin inhib-
itor*"[Title/Abstract] OR “non vitamin k antagonists oral anticoagulant*”[Title/Abstract] OR “non vitamin k antagonist*”[Title/Abstract]
OR noac*[Title/Abstract] OR “direct oral anticoagulant*"[Title/Abstract] OR doac*[Title/Abstract] OR “novel oral anticoagulant*"[Title/Ab-
stract] OR “new oral anticoagulant*”[Title/Abstract] OR “new orally active anticoagulant*”[Title/Abstract] OR bivalirudin[Title/Abstract] OR
Argatroban([Title/Abstract]

#9:gastrointestinal hemorrhage[MeSH Terms]

#10: “gastrointestinal hemorrhage”[Title/Abstract] OR “gastrointestinal bleeding”[Title/Abstract] OR GIB[Title/Abstract] OR “gi bleed-
ing"[Title/Abstract] OR “gi hemorrhage”[Title/Abstract] OR “upper gastrointestinal hemorrhage”[Title/Abstract] OR “lower gastrointestinal
hemorrhage”[Title/Abstract]

#11:risk factors[MeSH Terms] OR Causality[MeSH Terms] OR probability[MeSH Terms] OR Prognosis[MeSH Terms] OR risk assessment[MeSH
Terms]

#12:"risk factor*"[Title/Abstract] OR Causality[Title/Abstract] OR cause*[Title/Abstract] OR probability[Title/Abstract] OR Prognosis[Title/
Abstract] OR “risk assessment”[Title/Abstract] OR “Prediction model”[Title/Abstract] OR “Predicting”[Title/Abstract] OR “Predicting
risk"[Title/Abstract] OR “Risk prediction”[Title/Abstract] OR “Risk Score”[Title/Abstract] OR “Risk Factor Score”[Title/Abstract] OR “Relative
Risk”[Title/Abstract]

#13:#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

#14:#9 OR #10

#15:#11 OR #12

#16:#13 AND #14 AND #15

Cochrane: 280

#1 MeSH descriptor: [anticoagulants] explode all trees

#2 (Anticoagulant* OR “anticoagulant agent*” OR “Anticoagulation Agent*” OR “indirect thrombin inhibitor*” OR “Anticoagulant
Drug*” OR “Anticoagulant therapy”):ti,ab,kw

#3 MeSH descriptor: [heparin] explode all trees

#4 MeSH descriptor: [ Fondaparinux] explode all trees

#5 MeSH descriptor: [Heparin, Low-Molecular-Weight] explode all trees

#6 (Heparin OR Enoxaparin* OR dalteparin* OR tinzaparin* OR nadroparin* OR Fondaparinux OR “Heparin, Low-Molecular-Weight” OR
“Low Molecular Weight Heparin” OR LMWH OR “Unfractionated heparin” OR UFH):ti,ab,kw

#7:MeSH descriptor: [warfarin] explode all trees

#8:(Warfarin OR “vitamin K antagonist*” OR VKA®):ti,ab,kw

#9:MeSH descriptor: [Dabigatran] explode all trees

#10:MeSH descriptor: [Rivaroxaban] explode all trees

#11:MeSH descriptor: [Factor Xa Inhibitors] explode all trees

#12:("dabigatran” OR “Pradaxa” OR "rivaroxaban” OR “Xarelto” OR “apixaban” OR “Eliquis” OR (Rivaroxaban OR Xarelto OR dabigatran
OR Pradaxa OR apixaban OR Eliquis OR edoxaban OR Savaysa OR betrixaban OR “factor Xa inhibitor*” OR “factor 10a inhibitor*” OR
“factor lla inhibitor*” OR “direct thrombin inhibitor*” OR “non-vitamin K antagonists oral anticoagulant*” OR “non-vitamin K antag-
onist*” OR NOAC* OR “direct oral anticoagulant*” OR DOAC* OR “novel oral anticoagulant*” OR “new oral anticoagulant*” OR new
orally active anticoagulant* OR bivalirudin OR Argatroban ):ti,ab,kw
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#13:MeSH descriptor: [gastrointestinal hemorrhage] explode all trees

#14:("gastrointestinal hemorrhage” OR “gastrointestinal bleeding” OR GIB OR "Gl bleeding” OR "Gl hemorrhage” OR “upper gastroin-
testinal hemorrhage” OR “lower gastrointestinal hemorrhage”):ti,ab,kw

#15:MeSH descriptor: [risk factors ] explode all trees

#16: MeSH descriptor:[Causality ] explode all trees

#17:MeSH descriptor:[ probability | explode all trees

#18:MeSH descriptor:[ Prognosis] explode all trees

#19:MeSH descriptor:[ risk assessment ] explode all trees

#20:( “risk factor*” OR Causality OR cause* OR probability OR Prognosis OR “risk assessment” OR “Prediction model” OR Predicting OR
“Predicting risk” OR "“Risk prediction” OR "Risk Score” OR “Risk Factor Score” OR “Relative Risk” ):ti,ab,kw

#21:#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

#22:#13 OR #14

#23:#15 OR #16 OR #17 OR #18 OR #19 OR #20

#24:#21 AND #22 AND #23

Web of science: 769

#1.TS=Anticoagulant* OR “anticoagulant agent*” OR “Anticoagulation Agent*” OR “indirect thrombin inhibitor*” OR “Anticoagulant
Drug*” OR “Anticoagulant therapy”

#2:TS=Heparin OR Enoxaparin* OR dalteparin* OR tinzaparin* OR nadroparin* OR Fondaparinux OR “Heparin, Low-Molecular-Weight”
OR “Low Molecular Weight Heparin” OR LMWH OR “Unfractionated heparin” OR UFH

#3:TS=Warfarin OR “vitamin K antagonist*” OR VKA*

#4:TS= Rivaroxaban OR Xarelto OR dabigatran OR Pradaxa OR apixaban OR Eliquis OR edoxaban OR Savaysa OR betrixaban OR “factor
Xa inhibitor*” OR “factor 10a inhibitor*” OR “factor lla inhibitor*” OR “direct thrombin inhibitor*” OR “non-vitamin K antagonists oral
anticoagulant*” OR “non-vitamin K antagonist*” OR NOAC* OR "“direct oral anticoagulant*” OR DOAC* OR “novel oral anticoagulant*"”
OR "new oral anticoagulant*” OR new orally active anticoagulant* OR bivalirudin OR Argatroban

#5:TS="gastrointestinal hemorrhage” OR “gastrointestinal bleeding” OR GIB OR "Gl bleeding” OR "Gl hemorrhage” OR “upper gastroin-
testinal hemorrhage” OR “lower gastrointestinal hemorrhage”

#6:TS5="risk factor*” OR Causality OR cause* OR probability OR Prognosis OR “risk assessment” OR “Prediction model” OR Predicting OR
“Predicting risk” OR "“Risk prediction” OR “Risk Score” OR “Risk Factor Score” OR “Relative Risk”

#7:#1 OR #2 OR #3 OR #4

#8:#7 AND #5 AND #6

Embase: 10146

#1 ‘anticoagulant agent /exp

#2 anticoagulant*:ti,ab,kw OR ‘anticoagulant agent*":ti,ab,kw OR ‘anticoagulation agent*":ti,ab,kw OR ‘indirect thrombin inhibitor*"ti,
ab, kw OR ‘anticoagulant drug*':ti,ab,kw OR ‘anticoagulant therapy’:ti,ab,kw

#3 'heparin’/exp OR ‘fondaparinux/exp OR ‘low molecular weight heparin’/exp

#4heparin:ti,ab,kw OR fondaparinux:ti,ab,kw OR ‘heparin, low-molecular-weight':ti,ab,kw OR ‘low molecular weight heparin’:ti,ab,kw
OR Imwh:ti,ab,kw OR ‘unfractionated heparin’:ti,ab,kw OR ufh:ti,ab,kw OR enoxaparin*:ti,ab,kw OR dalteparin*:ti,ab,kw OR
tinzaparin*:ti,ab,kw OR nadroparin*:ti,ab,kw

#5'warfarin/exp

#6warfarin:ti,ab,kw OR ‘vitamin k antagonist*"ti,ab,kw OR vka*:ti,ab,kw

#7 ‘dabigatran’/exp OR ‘rivaroxaban’/exp OR ‘apixaban’/exp OR ‘edoxaban’/exp OR ‘blood clotting factor 10a inhibitor/exp OR ‘betrixaban’/
exp OR ‘bivalirudin’/exp OR ‘argatroban’/exp

#8rivaroxaban:ti,ab,kw OR xarelto:ti,ab,kw OR dabigatran:ti,ab,kw OR pradaxa:ti,ab,kw OR apixaban:ti,ab,kw OR eliquis:ti,ab,kw OR
edoxaban:ti,ab,kw OR savaysa:ti,ab,kw OR betrixaban:ti,ab,kw OR ‘factor xa inhibitor*":ti,ab,kw OR ‘factor 10a inhibitor*"ti,ab,kw OR
‘factor iia inhibitor*":ti,ab,kw OR ‘direct thrombin inhibitor*":ti,ab,kw OR ‘non-vitamin k antagonists oral anticoagulant*":ti,ab,kw OR
‘non-vitamin k antagonist*":ti,ab,kw OR noac*:ti,ab,kw OR ‘direct oral anticoagulant*"ti,ab,kw OR doac*:ti,ab,kw OR ‘novel oral antico-
agulant*"ti,ab,kw OR 'new oral anticoagulant*":ti,ab,kw OR ‘new orally active anticoagulant*":ti,ab,kw OR bivalirudin:ti,ab,kw OR arga-
troban:ti,ab,kw

#9'gastrointestinal hemorrhage/exp

#10'gastrointestinal hemorrhage”:ti,ab,kw OR ‘gastrointestinal bleeding’:ti,ab,kw OR gib:ti,ab,kw OR ‘gi bleeding":ti,ab,kw OR ‘gi hemor-
rhage’:ti,ab,kw OR ‘upper gastrointestinal hemorrhage’:ti,ab,kw OR ‘lower gastrointestinal hemorrhage':ti,ab,kw

#11'risk factor’/exp OR ‘causality'/exp OR ‘probability’/exp OR ‘prognosis’/exp OR 'risk assessment/exp

#12'risk factor*":ti,ab,kw OR causality:ti,ab,kw OR cause*:ti,ab,kw OR probability:ti,ab,kw OR prognosis:ti,ab,kw OR ‘risk assess-
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ment”:ti,ab,kw OR ‘prediction model"ti,ab,kw OR predicting:ti,ab,kw OR ‘predicting risk":ti,ab,kw OR 'risk prediction”:ti,ab,kw OR "risk
score”ti,ab,kw OR 'risk factor score”:ti,ab,kw OR ‘relative risk’:ti,ab,kw

#13:#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

#14:#9 OR #10

#15:#11 OR #12

#16:#13 AND #14 AND #15
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