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[bookmark: _Hlk125551979]PubMed
11/30/2015-5/16/22; English Language
"Dual Anti-Platelet Therapy"[Mesh] OR "dual antiplatelet*"[tiab] OR "dual anti-platelet*"[tiab] OR DAPT[tiab] OR "double antiplatelet*"[tiab] OR "double anti-platelet*"[tiab] OR (("Platelet Aggregation Inhibitors"[Mesh] OR "Factor Xa Inhibitors"[Mesh]) AND "Drug Therapy, Combination"[Mesh:NoExp])
AND
"General Surgery"[Mesh:NoExp] OR "Surgical procedures, operative"[mh] OR surgery[tiab] OR surgeries[tiab] OR surgical[tiab] OR operation[tiab] OR operations[tiab] OR amputat*[tiab] OR amputation[Mesh]
Results: 2597

Cochrane
11/30/2015-5/16/22; English Language
[mh "Dual Anti-Platelet Therapy"] OR (([mh "Platelet Aggregation Inhibitors"] OR [mh "Factor Xa Inhibitors"]) AND [mh ^"Drug Therapy, Combination"]) OR ("dual antiplatelet*" OR "dual anti-platelet*" OR DAPT OR "double antiplatelet*" OR "double anti-platelet*"):ti,ab
AND
[mh ^"General Surgery"] OR [mh "operative surgical procedures "] OR [mh amputation] OR (surgery OR surgeries OR surgical OR operation OR operations OR amputation*):ti,ab
Results: 278

Embase:
1/1/2016-5/17/22; English
'dual antiplatelet therapy'/exp OR ("dual antiplatelet*" OR "dual anti-platelet*" OR DAPT OR "double antiplatelet*" OR "double anti-platelet*"):ti,ab OR (('antithrombocytic agent'/exp OR 'blood clotting factor 10a inhibitor'/exp) AND 'combination drug therapy'/de)
AND
"General Surgery"/de OR 'amputation'/exp OR "operative surgical procedures"/de OR (surgery OR surgeries OR surgical OR operation OR operations OR amputat*):ti,ab
Results: 2215




[bookmark: _Ref88127052][bookmark: _Toc14441490][bookmark: _Toc88126361][bookmark: _Toc100360818][bookmark: _Toc100922503][bookmark: _Toc127368499][bookmark: _Hlk83246531]Appendix B. Risk of Bias in Non-randomised Studies – of Interventions (ROBINS-I)
Bias Domains Included in ROBINS-I
	Pre-intervention
	Risk of bias assessment is mainly distinct from assessments of randomized trials

	Bias due to
confounding
	Baseline confounding occurs when one or more prognostic variables (factors that predict the outcome of interest) also predicts the intervention received at baseline
ROBINS-I can also address time-varying confounding, which occurs when individuals switch between the interventions being compared and when post-baseline prognostic factors affect the intervention received after baseline

	Bias in selection of
participants into the
study
	When exclusion of some eligible participants, or the initial follow-up time of some participants, or some outcome events is related to both intervention and outcome, there will be an association between interventions and outcome even if the effects of the interventions are identical
This form of selection bias is distinct from confounding—A specific example is bias due to the inclusion of prevalent users, rather than new users, of an intervention

	At intervention
	Risk of bias assessment is mainly distinct from assessments of randomized trials

	Bias in classification of
interventions
	Bias introduced by either differential or non-differential misclassification of intervention status
Non-differential misclassification is unrelated to the outcome and will usually bias the estimated effect of intervention towards the null
Differential misclassification occurs when misclassification of intervention status is related to the outcome or the risk of the outcome, and is likely to lead to bias

	Post-intervention
	Risk of bias assessment has substantial overlap with assessments of randomized trials

	Bias due to deviations
from intended
interventions
	Bias that arises when there are systematic differences between experimental intervention and comparator groups in the care provided, which represent a deviation from the intended intervention(s)
Assessment of bias in this domain will depend on the type of effect of interest (either the effect of assignment to intervention or the effect of starting and adhering to intervention)

	Bias due to missing
data
	Bias that arises when later follow-up is missing for individuals initially included and followed (such as differential loss to follow-up that is affected by prognostic factors); bias due to exclusion of individuals with missing information about intervention status or other variables such as confounders

	Bias in measurement of
outcomes
	Bias introduced by either differential or non-differential errors in measurement of outcome data. Such bias can arise when outcome assessors are aware of intervention status, if different methods are used to assess outcomes in different intervention groups, or if measurement errors are related to intervention status or effects

	Bias in selection of the
reported result
	Selective reporting of results in a way that depends on the findings and prevents the estimate from being included in a meta-analysis (or other synthesis)



[bookmark: _Toc100922504][bookmark: _Toc100360819][bookmark: _Toc14441491][bookmark: _Hlk6230917][bookmark: _Ref88127036][bookmark: _Toc100360820][bookmark: _Toc100922505][bookmark: _Toc127368500]Appendix C. Quality Assessment for Included Observational Studies
	[bookmark: _Hlk122610773]Author, Year
	Bias Due to Confounding
	Bias in Selection of Participants
	Bias in Classification of Interventions
	Bias Due to Deviations from Intended Interventions
	Bias Due to Missing Data
	Bias in Measurement of Outcomes
	Bias in Selection of Reported Results

	Cao, 2022(27)
	Moderate
	Low
	Low
	Low
	Low
	Low
	Low

	Cheng, 2020(31)
	Moderate
	Low
	Low
	Low
	Moderate
	Low
	Moderate

	De Servi, 2016(32)
	High
	Low
	Moderate
	Low
	Low
	Low
	Low

	Della Corte, 2017(22)
	Moderate
	Low
	Low
	Moderate
	Low
	Low
	Moderate

	Doğan, 2017(29)
	Moderate
	Moderate
	Low
	Low
	Low
	Low
	Low

	Gielen, 2015(33)
	Moderate
	Moderate
	Low
	Low
	Low
	Moderate
	Low

	Hansson, 2016(34)
	Moderate
	Low
	Low
	Low
	Low
	Low
	Low

	Heidari, 2016(25)
	High
	High
	Low
	Low
	Low
	Moderate
	Moderate

	Irie, 2019(26)
	Moderate
	Moderate
	Low
	Low
	Low
	Low
	Low

	Kacar, 2018(23)
	Moderate
	Low
	Low
	Low
	Moderate
	High
	High

	Kapoor, 2022(35)
	High
	Moderate
	Low
	Low
	Low
	Moderate
	Low

	Kim, 2020(28)
	Moderate
	Moderate
	Low
	Low
	Low
	Low
	Low

	Kremke, 2019(20)
	Low
	Moderate
	Low
	Low
	Low
	Low
	Moderate

	Nardi, 2021(21)
	Moderate
	Moderate
	Low
	Low
	Low
	Moderate
	Low

	Shahid, 2021(24)
	High
	Moderate
	Low
	Low
	Low
	High
	Moderate

	Tarrant, 2020(19)
	Moderate
	Moderate
	Low
	Low
	Low
	Moderate
	Low

	Vuilliomenet, 2019(36)
	Moderate
	Low
	Low
	Low
	Low
	Moderate
	Moderate

	Zhu, 2018(37)
	High
	Moderate
	Low
	Low
	Low
	Moderate
	Moderate
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	Author 
Year
Study design
# Institutions: 
Propensity (Y/N)
	Procedure(s)
	Pre-op DAPT Sample: n (%) 

Comparison Groups
	Patient Characteristics 
 Indication for DAPT, %
Time Since Indication
 
Age, Years Mean (SD) 
Gender [%Male or Female]
	 Bleeding Outcomes (Total or Specify)
 [Report N (%), Mean (SD) or Specify]
 Chest tube Drainage (cc, Total):
 RBC Transfusions (Total):
 Plt Transfusions (Total):
 Intraop Blood Loss Volume (cc):
 Reoperation: 
 Hematoma: 
 TIMI-defined Bleeding:
 BARC Type:
	Thrombotic/Cardiovascular Outcomes (30d or Specify)
MACE:
MALE:
Acute MI:
Stroke:
Revascularization/Reintervention:
Major Amputation:
CV Death:
All-cause Death:
	Statistical Methods 
Adjustment? 
[If Y: Propensity, Multivariable Regression, other? What Were Adjustment Variables?]
	Comments 

	 
	 
	 
	 
	Continued DAPT (or DAPT held ≤ 2d) 
	Discontinued DAPT (or DAPT held > 2d)
	Bridged / Other:
	Continued DAPT (or DAPT held ≤ 2d)
	Discontinued DAPT (or DAPT held > 2d)
	Bridged / Other:
	 
	 

	Gielen, 
2015(33) 
Observational
7
N
	CABG 
	290 (27%)

Groups: 
-DAPT held <2d before surgery (n=98)
-DAPT held <1d before surgery (n=192)
	Indication: Unclear, likely CAD
Time:unclear 
Age: 65 (10) 
Gender: 83% male
	Mean Blood Loss at 48 h: 
Day -2: 623 mL (IQR 485-913) vs 
Day -1: 715 mL, IQR (513-1078 mL) 

Plt transfusion: 
Day -2: 10%
Day -1 : 41%
	
	 
	 
	>2d, ASA+Clop
MACE: OR, OR LCI, OR UCI: 0.849, 0.635, 1.135
	
	Not propensity matched, Multiple linear regressions using the logarithm of 48-h blood loss as the dependent variable and the effect of the variable stop day was modelled.
	MACCE data is not directly compared between DAPT and other groups. Linear regression using this group on only Median blood loss/Plt transfusion

	Zhu, 
2018(37)
Observational
1
N
	CABG 
	120/180 (66%)
Groups: 
Treatment group: >1wk DAPT (n=60)
Discontinuation: hx DAPT but dc'd >1wk before surgery (n=60)
Control: no hx DAPT (n=60)
	DAPT indication is CAD + PCI
Age: (48.5±3.2)
Male: 130/180
	Cont DAPT at least 7 d before surgery 

Chest Tube Drainage (total, SD): 1456.8 mL, (680.3 mL)
RBC Transfusion: 9.1, (11.2)
Plt Transfusion: 0.5, (1.9)
	Held DAPT at least 7 d before surgery (discontinue)

Chest Tube Drainage (total, SD): 1254.8 mL (457 mL)
RBC transfusion: 6.5 (3.2)
Plt Transfusion 0.1 (0.6)
	 
	 
	
	
	N
	

	Kapoor, 
2022(35) 
Observational
1
N
	CABG 
	1200 (100%)

Discontinue >6 d (n=468)
D/C 3-5 d (n=621)
D/C <2 d (n=111)
	"Ages 31-70, no significant diff in age between groups"
No gender reported
No time since indication reported
	< 2 d 
RBC transfusion (packed cell volume mL, SD): 34.78, 3.89
CT Drainage (mL, SD): 283.682, 191.915
Re-operation: 10
	3-5 d
RBC transfusion (packed cell volume mL, SD): 35.05, 5.7
CT Drainage (total mL, SD): 216.475, 188.928
Re-operation (Count): 5

6 d
RBC transfusion (packed cell volume mL, SD): 28.84, 6.61
CT Drainage (total mL, SD): 333.939, 258.845
Re-operation (Count): 16
	 
	 
	
	
	No adjustment. Mean/std deviation, ANOVA, chi squared. 
	

	Nardi,
2021(21)
Observational
1
N
	CABG (on or off pump)
	333 (100%)

Group A: Discontinuing DAPT (ASA + Clopidogrel/Ticagrelor) > 72 hours or 3–4 days (n=159)
Group B: Discontinuing Clopidogrel/Ticagrelor (maintaining ASA when possible) 48–72 hours or 2–3 days (n=126)
Group C: Discontinuing Clopidogrel/Ticagrelor (maintaining ASA or both agents) < 24 hours or 0–1 days (n=48)
	Indication: Coronary artery disease
Time: Unspecified
Age: A: 67 (8.5), B: 68 (9.8), C: 65 (11.4)
Gender (%male): A: 89%, B: 83%, C: 90%
	Group C
Chest tube drainage (24hrs): 698mL (SD 409)
RBC transfusions (total): 0.8u (SD 1.2)
Plt transfusions (total): 4 (8.33%)
Reoperation for bleeding: 4 (8.33%)
	Group A
Chest tube drainage (24hrs): 511mL (SD 254)
RBC transfusions (total): 0.7u (SD 1.4)
Plt transfusions (total): 4 (2.52%)
Reoperation for bleeding: 2 (1.25%)

Group B
Chest tube drainage (24hrs): 507mL (SD 206)
RBC transfusions (total): 1.3u (SD 4.6)
Plt transfusions (total): 5 (3.97%)
Reoperation for bleeding: 2 (1.59%)
	 
	Group C
Acute MI: 0
All-cause death: 0
	Group A
Acute MI: 0
All-cause death: 3 (1.87%)

Group B
Acute MI: 0
All-cause death: 1 (0.79%)
	
	Variables were compared in an unadjusted analysis. Separate univariate analysis and a logistic regression model were used for additional results not pertinent to the review and so not reported here.
	

	Tarrant,
2020(19)
Observational
1
Y
	Hip surgery (following low energy proximal femur fracture)
	122 (100%)

Compares day of operation after last antiplatelet agent dose (time as continuous variable, 0-9d) (n=122)
	Indication: Ischemic heart disease (61%), cerebrovascular disease (31%), peripheral vasular disease (5%), other (3%)
Time: Unspecified
Age: 83.1 (66-98)
Gender: 63% female
	Results reported as OR for each day of operative delay after antiplatelet dose
RBC transfusions: 1 (0.87-1.15)
	
	 
	OR for each day of operative delay after antiplatelet dose:
All-cause death: 1.32 (1.03-1.68)
	
	
	Y: propensity matched on age, sex, Charleston comorbidity index, Nottingham hip fracture score, procedure (arthroplasty: yes/no)
	The results were reported as odds ratios of increased risk per day for relevant outcomes as opposed to quantity/ number of events per comparison groups.

	Cheng,
2020(31)
Observational
1
N
	CABG (off pump)
	2012 (100%)

Compares day of DAPT (ASA + Clopidogrel) discontinuation preoperation (time as continuous variable, 0-5d) 
 0d (n=220)
 1d (n=240)
 2d (n=360)
 3d (n=332)
 4d (n=428)
 5d (n=432)
	Indication: Coronary artery disease
Time: Unspecified
Age: 61.9 (9.1)
Gender: 24.7% female
	0 days
Chest tube drainage (mL): 610 (50)
RBC transfusions (units): 3.3 (0.4) 
Reoperation: 13 (5.9%)
BARC 4 major bleeding event within 7d: 64 (29.1%)

1 day
Chest tube drainage (mL): 660 (50)
RBC transfusions (units): 3 (0.3)
Reoperation: 9 (3.6%)
BARC 4 major bleeding event within 7d: 59 (24.6%)

2 days
Chest tube drainage (mL): 600 (40)
RBC transfusions (units): 2.8 (0.9)
Reoperation: 17 (4.7%)
BARC 4 major bleeding event within 7d: 70 (19.4%)
	3 days
Chest tube drainage (mL): 595 (45)
RBC transfusions (units): 2.5 (0.7)
Reoperation: 6 (1.8%)
BARC 4 major bleeding event within 7d: 43 (13%)

4 days
Chest tube drainage (mL): 590 (40)
RBC transfusions (units): 2.5 (0.5)
Reoperation: 10 (2.3%)
BARC 4 major bleeding event within 7d: 62 (14.5%)

5 days
Chest tube drainage (mL): 560 (35)
RBC transfusions (units): 2.6 (0.6)
Reoperation: 10 (2.3%)
BARC 4 major bleeding event within 7d: 56 (13%)
	 
	 
	
	
	Y: Univariable associations between clinical outcomes and study variables were analyzed using binary logistic regression.
	This study included a subgroup analysis of incidence of myocardial ischemia, however did not analyze ischemic outcome by DAPT use, so it was not relevant to this review.

	Irie,
2019(26)
Observational
1
N
	Non-cardiac surgery (emergent, procedure performed within 24hrs of diagnosis)
	133 (100%)

Compares ASA + different P2Y12 inhibitors
Groups:
 Clopidogrel (n=86)
 Ticlodipine (n=37)
 Prasugrel (n=10)
*All patients received ASA < 5d and P2Y12 < 7d before emergent surgery 
	Indication: PCI (100%)
Time: 982d (0-6433)
Age: 74 (38-90)
Gender: 73.7% male
	Clopidogrel
Life threatening or major bleed: 12 (14%)

Ticlodipine
Life threatening or major bleed: 3 (8.1%)

Prasugrel
Life threatening or major bleed: 3 (30%)
	
	Restarting antiplatelet agents earlier than 2d postoperatively
Life threatening or major bleed: 11 (8.3%)
	 
	
	
	Multiple methods: Kaplan-Meier method to describe survival until 180 days after surgery, log-rank test to compare survival between the groups. Multivariable logistic regression. Cox proportional hazard model and estimated hazard ratios (HRs). Covariates were also evaluated for collinearity. 
	The majority of the results in this study were not useful to our review because the authors' analysis comprised of factors associated with a bleeding and non-bleeding group as opposed to a comparison of DAPT strategies. Additionally, patients received ASA and a P2Y12 inhibitor preop (given urgent nature of surgeries) and medication management consisted of P2Y12 type and restarting agents post op.

	Vuilliomenet, 
2019(36)
Observational
1
N
	CABG (emergency or urgent) 
	262 (78%)

Groups: Time of ticagrelor, prasugrel or clopidogrel d/c before surgery: 
<24h (n=101) 
24-48h (n=92)
48-72h (n=21)
>72h (n=48)
	Indication: ACS (100%)
Time: ACS within 10 days 

Age:
Ticagrelor (65.1 (11.0))
Prasugrel (62.8(9.0))
Clopidogrel (67.7(10.9))
Gender: 
Ticagrelor (89% male)
Prasugrel (85%)
Clopidogrel (78%)
	d/c ticagrelor <24h
Chest tube drainage (cc): 1220 (1197.0)
any transfusion (units): 2.5 (17.9)
reoperation: 
d/c prasugrel <24h
Chest tube drainage (cc): 1320 (1934.4)
any transfusion (units): 2 (22.5)
reoperation: 
d/c clopidogrel <24h
Chest tube drainage (cc): 1190 (494.3)
any transfusion (units): 1 (6.0)
reoperation: 
d/c ticagrelor 24-48h
Chest tube drainage (cc): 1220 (440.0)
any transfusion (units): 1 (4.1)
reoperation: 
d/c prasugrel 24-48h
Chest tube drainage (cc): 1050 (742.5)
any transfusion (units): 1 (5.2)
reoperation: 
d/c clopidogrel 24-48h
Chest tube drainage (cc): 830 (1319.0)
any transfusion (units): 1 (10.6)
reoperation: 
	d/c ticagrelor 48-72h
Chest tube drainage (cc): 1100 (260.8)
any transfusion (units): 1 (4.5)
reoperation: 
d/c prasugrel 48-72h
Chest tube drainage (cc): 1050 (0)
any transfusion (units): 0 (0) 
reoperation: 
d/c clopidogrel 48-72h
Chest tube drainage (cc): 820 (766.7)
any transfusion (units): 1 (1.3)
reoperation: 
d/c ticagrelor >72h
Chest tube drainage (cc): 700 (350.7)
any transfusion (units): 0 (1.63) 
reoperation: 
d/c prasugrel >72h
Chest tube drainage (cc): 750 (587.8)
any transfusion (units): 0 (3.1)
reoperation: 
d/c clopidogrel >72h
Chest tube drainage (cc): 900 (35.5)
any transfusion (units): 0 (2.2)
reoperation: 
	 
	(note: mortality data not reported by time of discontinuation, only by type of DAPT agent, so not included as DAPT type was not varied) 
	
	
	multivariable linear regression only for predictors of 24h chest tube output 
	

	Kremke, 
2018(20)
Observational
3
Y
	CABG and/or single valve surgery
	90 (50%) 

Groups: Time of ticagrelor d/c before surgery compared to ASA control group: 
<72h (n=42)
72-120h (n=48) 
	Indication: not specified 
Time: not specified 

Age: DAPT: 68, control: 69
Gender: DAPT: 78% male, control: 80% male 
	d/c ticagrelor <72h
major bleeding: 48%
reoperation: 29% 
	d/c ticagrelor >72h
major bleeding: 17%
reoperation: 10%
	 
	 
	
	
	Propensity score matching among DAPT group to ASA only control group (by sex, age insulin-dependent DM, COPD, PAD< CNS disease, prior cardiac surgery, critical preop state, unstable angina, reduced LVEF, recent MI, acute surgery, surgery type, ECMO time preop aprotinin use)
	

	Kacar, 
2017(23)
Observational
1
N
	CABG (within 10d of ACS)
	123 (100%)
Groups: Clopidogrel discontinuation before surgery
continued (clopidogrel held 1-4 days before surgery) (n=65)
discontinued (clopid held 5-10d before surgery) (n=57)
	Indication: PCI, 100%
Time: Within 10 days
Age: Continued: 61.8 (8.1), Discontinued: 60.8 (9.6)
Gender: Continued: 68.4% male, Discontinued: 66.7% male
	continued (clopidogrel held 1-4 days before surgery)
Chest tube drainage (cc, total): 0.65L (in 48hrs)
RBC transfusions (total): 0.64L
Reoperation: 1
	discontinued (clopid held 5-10d before surgery) (n=57)
Chest tube drainage (cc, total): 0.68L (in 48hrs)
RBC transfusions (total): 0.47L
Reoperation: 1 
	 
	continued (clopidogrel held 1-4 days before surgery)
All-cause death: 0
	discontinued (clopid held 5-10d before surgery)
All-cause death: 0
	
	no multivariable models for outcomes of interest reported 
	

	Altun, 
2017(38) 
RCT
1
N
	CABG 
	Pre-Op DAPT: 54, 100%
TnX-A (n = 18)
TnX-A+Des (n = 16)
Des (n = 10)
Control (n = 10)
	ACS, 100%

Male
TnX-A 84%, 65.8 ± 6.1
TnX-A+Des 88%, 65.6 ± 11.3 
Des 90%, 66.4 ± 9.3
Control 90%, 57.9 ± 14.6

	DAPT in all groups
TnX-A

Total Blood Loss (chest tube drainage mL, SD): 535, 116.8 
RBC transfusion (erythro suspe mL): 125, 128.6
Platelet sus (mL): 0, 0

TnX-A + Des

Total Blood Loss (chest tube drainage mL, SD): 574, 75.5
RBC transfusion (erythro suspe mL): 93.7, 125
Platelet sus (mL): 0, 0

Des alone

Total Blood Loss (chest tube drainage mL, SD): 1430, 257.6
RBC transfusion (erythro suspe mL): 675, 237.1
Platelet sus (mL): 0, 0

Control (no drug)
Total Blood Loss (chest tube drainage mL, SD): 1767.5, 293.2. 
RBC transfusion (erythro suspe mL): 900, 268.7
Platelet sus (mL): 120, 209.7
	
	 
	 
	
	
	N
	

	Doğan,
2017(29)
Observational 
1
N
	Renal transplant
	106 (100%)

Compares groups with variable timing since stent placement interruption
Groups: 
 DES-Early 3mo from DES implantation (n=41)
 DES-Late- 3-12mo from DES implantation
 BMS- at least 1mo from BMS implantation
*Interruption defined as holding ASA and Clopidogrel 5-7d before transplant
	Indication: Stable angina, unstable angina, or NSTEMI
Timing: Variable per group
Age: BMS: 58.17 (5.4), DES-Early: 54.55 (6.6), DES-Late: 56.63 (6.9)
Gender (%male): BMS: 75%, DES-Early: 65.9%, DES-Late: 65.9%
	 
	
	 
	 
	DES-Early
MACE: 2 (4.9%)
Acute MI: 1 (2.4%)
CV Death: 0
All-Cause Death: 1 (2.4%)

DES-Late
MACE: 3 (7.3%) 
Acute MI: 2 (2.9%)
CV Death: 0
All-Cause Death: 1 (2.4%)

BMS
MACE: 2 (8.3%)
Acute MI: 1 (4.2%
CV Death: 1 (4.2%)
All-Cause Death: 2 (8.3%)
	
	No adjustment
	All patients had DAPT held 5-7 days prior to surgery. The timing since DAPT indication was varied.

	Della Corte, 
2017(22)
Observational
1
N
	CABG 
	226 (100%)
Groups: time of d/c clopidogrel or ticagrelor
0-3 days (n=34)
>3 days (n=192)
	Indication: not specified 
Time: not specified 
Age: 63 (9)
Gender: 80.5% male 
	d/c clopidogrel 0-3d 
Post-op blood loss: 700 (205.9) 

d/c ticagrelor 0-3d 
Post-op blood loss: 800 (577.8) 
	d/c clopidogrel >4d 
Post-op blood loss: 625 (264.4)

d/c ticagrelor >4d 
Post-op blood loss: 560 (270.4)
	 
	 
	
	
	multivariable logistic regression 
	Other outcomes (including transfusions, reexploration) only compared clopidogrel versus ticagrelor groups instead of comparing time to agent discontinuation so are not reported here

	De Servi,
2015(32)
Observational 
3
N
	Cardiac/ Vascular/ Uro/ Abd/ Thoracic/ Ortho/ Other
	Pre-Op DAPT: (100%)

Bridge P2Y12 inhibitor with i.v. tirofiban.(n=87) 
Control (continue or d/c P2Y12 inhibitor without Bridge) (n=227)
	DAPT Indication : PCI 6-12 months, 100%
Time (days): Bridge: 104 [5–365]; control: 105 [0–360]
Age: Bridge: 67.4 [25–83]; control: 69.2 [41–90]
Gender: Bridge: 64 (73.6% male), Control: 180 (79.3% male)
	 
	
	Bridge 
TIMI major bleeding 5 (5.7%)
 Any transfusion 22 (25.9%)

Control (no bridge) 
 TIMI major bleeding: 36 (15.8%) 
 Any transfusion: 76 (33.5%) 
	 
	
	Bridge 
MACCE: 2 (2.3%)
Stroke: 0
Death: 0
MI: 2 (2.34%) 

Control (no bridge) 
MACCE: 17 (7.5%)
Stroke: 0
Death: 6 (2.6%)
MI: 12 (5.3%) 
	multivariable logistic regression (only used for net adverse cardiac events which was not abstracted for consistency across studies) 
Nearest-neighbor matching, the bridge therapy did not show a statistically significant
effect on overall MACE (4% lower in the treated sample, p = 0.199).
	

	Hansson,
2015 
Observational
8
Y
	CABG 
	Pre-Op DAPT 
Ticagrelor+ASA n = 1266 (56.4%) 
Clopidogrel+ASA n = 978, 43.5% 
	DAPT indication- ACS
Time: Unspecified
Clop+ASA
Age: 68.4 +/- 9.5
Gender: 775/978 (79.2%)
Tica + ASA
Age: 67.8 +/- 9.4
Gender: 995/1266 (78.5%)
	d/c clopidogrel 0-24 hours

Blood Loss (mL, SD): 663, 627
RBC Transfusion (units, SD): 4.9, 6.8
Platelet Transfusion (units, SD): 1.5, 2.3
 
d/c clopidogrel 24-48 hours

Post op blood loss (mL, SD): 714, 462
RBC Transfusion (units, SD): 3.4, 4.5
Platelet Transfusion (units, SD): 0.94, 1.5

d/c ticagrelor 0-24 hours

Blood Loss (mL): 813, 478
RBC Transfusion (units, SD): 6.9, 9.8
Platelet Transfusion (units, SD): 3.2, 3.7
 
d/c ticagrelor 24-48 hours

Post op blood loss (mL, SD): 641, 337
RBC Transfusion (units, SD): 4.4, 5.7
Platelet Transfusion (units, SD):1.6, 2.2
	d/c clopidogrel 48-72 hours 

Post op blood loss (mL, SD): 659, 313
RBC Transfusion (units, SD): 2.8, 3.5
Platelet Transfusion (units, SD): 0.79,1.4

d/c clopidogrel 72-96 hours

Post op blood loss (mL, SD): 682, 462
RBC Transfusion (units, SD): 3, 5.3
Platelet Transfusion (units, SD): 0.68, 1.4

d/c clopidogrel 96-120 hours

Post op blood loss (mL, SD): 701, 454
RBC Transfusion (units, SD): 2.3, 2.9
Platelet Transfusion (units, SD): 0.51, 1

d/c clopidogrel >120 hours

Post op blood loss (mL, SD): 555, 313
RBC Transfusion (units, SD): 1.7, 3
Platelet Transfusion (units, SD): 0.25, 0.84

d/c ticagrelor 48-72 hours

Post op blood loss (mL, SD): 709, 707
RBC Transfusion (units, SD): 4, 9.9
Platelet Transfusion (units, SD): 1.8, 3.7

d/c ticagrelor 72-96 hours

Post op blood loss (mL, SD): 630, 541
RBC Transfusion (units, SD): 1.7, 3.2
Platelet Transfusion (units), SD: 0.44, 0.81

d/c ticagrelor 96-120 hours

Post op blood loss (mL, SD): 550, 296
RBC Transfusion (units), SD: 1.3, 2.1
Platelet Transfusion (units, SD): 0.32, 0.9

d/c ticagrelor >120 hours

Post op blood loss (mL, SD): 534, 363
RBC Transfusion (units, SD): 1.6, 3.2
Platelet Transfusion (units, SD): 0.24, 0.95
	 
	 
	
	
	Y: Multivariable logistic regression 
	

	Cao,
2021(27) Observational
1
N
	Non-cardiac surgery
	747 (81.7%)

Groups: 
 DAPT interruption (any kind) (n=297)
 No DAPT interruption (n=312)
 ASA + P2Y12 interruption (n=128)
 Only P2Y12 interruption (n=152)
	Indication: PCI, 100%
Time: <1yr since PCI
Age: Not specified
Gender: 67.6% male
	No DAPT interruption 
Bleeding (defined as requiring >2u RBC transfusion): 26 (8.3%)
	DAPT interruption (any kind)
Bleeding (defined as requiring >2u RBC transfusion): 40 (13.5%)

ASA + P2Y12 interruption
Bleeding (defined as requiring >2u RBC transfusion): 25 (19.5%)

Only P2Y12 interruption
Bleeding (defined as requiring >2u RBC transfusion): 14 (9.3%)
	 
	No DAPT interruption:
MACE: 11 (3.5%)
Acute MI: 3 (1%)
All-cause death: 8 (2.6%)
	DAPT interruption (any kind)
MACE: 8 (2.7%)
Acute MI: 2 (0.7%)
All-cause death: 6 (2%)

ASA + P2Y12 interruption
MACE: 5 (3.9%)
Acute MI: 1 (0.8%)
All-cause death: 4 (3.1%)

Only P2Y12 interruption
MACE: 2 (1.3%)
Acute MI: 1 (0.7%)
All-cause death: 1 (0.7%)
	
	Y: Multivariable logistic regression. Variables for risk-adjustment: age, sex, urgent/emergent surgery, risk category (low, intermediate or high), and ASA-PS class.
	

	Shahid, 
2021(24)
Observational
1
N
	CABG 
	192 (100%)

Group A: d/c clopidogrel < 48h (n=102) 
Group B: d/c clopidogrel 48-120h before surgery (n=89)
	ACS, 100%

Male
TnX-A group 84%, 65.8 ± 6.1
TnX-A+Des 88%, 65.6 ± 11.3 
Des 90%, 66.4 ± 9.3
Control 90%, 57.9 ± 14.6
	Group A: d/c clopidogrel < 48h
Chest tube drainage (cc, total): 602.25 (200)
Any transfusion: 33 (32%) 
Reoperation: 3 (2.9%) 
	Group B: d/c clopidogrel 48-120h
Chest tube drainage (cc, total): 609.87 (200)
Any transfusion 25 (28.1%) 
Reoperation: 1 (1.1%) 
	 
	Group A: d/c clopidogrel < 48h
All-cause death: 7 (6.8%)
	Group B: d/c clopidogrel 48-120h
All-cause death: 2 (2.2%)
	
	N, all data are unadjusted 
	

	Kim,
2020(28)
Observational 
9
N
	Non-cardiac surgery 
	Total n=3582 


Continue DAPT: n=984, (27.4%)

Discontinue APT n=1750, (49%)
	 Indication for DAPT: PCI
 
 Time since indication, mean months (SD): not specified
 Age, years mean (SD): 69 (61-75)
 Gender, %male: 1282 (70)
	 
	HR: Incidence Major bleeding
d/c 1-3 days 
OR, OR LIC, OR UCI: 1.54, 0.85, 2.8

d/c 4-8 days
OR, OR LIC, OR UCI: 0.89, 0.55, 1.44

d/c: at least 9 days 
OR, OR LIC, OR UCI: 1.5, 0.76, 2.97
	 
	Continue DAPT
MACE: 47 (4.8%)
	Discontinue DAPT
MACE (events): 36 (4.5%)
	
	multivariate logistic regression model (Note: in an additional model looking at holding >8 days, they reported higher adjusted MACE compared to <8d (adjusted HR, 3.38; 95% CI, 1.36–8.38; P=0.009))
	

	Heidari
2016(25)
Observational 
1
N
	CABG 
	100 (66%)

Group A: DAPT continued, urgent CABG, experienced surgeon (n=50)
Group C: DAPT held > 5d, elective CABG, experienced surgeon (n=50)
(*Group B not relevant - does not vary DAPT) 
	Indication: ACS
Time: not specified 
Age, years mean (SD): A: 59.5 (9.70), C: 57.9 (8.70) 
Gender, %male: A: 72, C: 66
	DAPT continued (Group A)
RBC transfusions (units): 0.78 (1.14)
Intraop blood loss volume (cc): 987.9 (443)
Reoperation: 0
	DAPT held >5d (Group C) 
RBC transfusions (units): 3.14 (1.9) 
Intraop blood loss volume (cc): 973 (537.5) 
Reoperation: 0 
	 
	DAPT continued (Group A)
All-cause death: 0 (0%) [in-hospital]
	DAPT held >5d (Group C)
All-cause death: 0(0%) [in-hospital]
	
	N, all data are unadjusted. (Group B was urgent CABG with DAPT continuation with empiric transfusions given and inexperienced surgeons. Given that the DAPT management did not vary, we determined A and C groups were the comparison of interest, and C was not randomized) 
	


Notes. Mean (SD) unless otherwise specified; median [IQR]. 
Abbreviations. ACS=acute coronary syndrome; CV=cardiovascular; d/c=discontinue; MACE=major adverse cardiovascular events; MACCE=all-cause death, myocardial infarction, definite stent thrombosis and stroke; MALE=major adverse limb; MI=myocardial infarction; ns=not significant; OR=odds ratio.
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