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	Background2,3,4
	An acute stroke is defined as a cascade of focal neurological deficits that affect multiple vascular territories within the body including the brain, retina, or spinal cord due to some degree of cerebrovascular disease. Acute strokes are categorized into either ischemic stroke (cardioembolism, small vessel occlusion, large artery atherosclerosis, cryptogenic, or other etiology) or hemorrhagic (intracerebral or subarachnoid hemorrhage). Ischemic strokes account for around 87% of all known stroke cases. Common risk factors for ischemic stroke include hypertension, diabetes, and cardiac conditions such as a.fib.	Comment by Webb, Chase E: Large Vessel Atherosclerosis:
Caused by plaque buildup and thrombosis in major extracranial or intracranial arteries, often involving the carotid or vertebral arteries.

Cardioembolic Stroke:
Occurs when a clot forms in the heart—commonly due to atrial fibrillation or other cardiac conditions—and travels to the brain, causing arterial blockage.

Small Vessel (Lacunar) Stroke:
Results from occlusion of small penetrating arteries in the brain, often due to chronic hypertension or diabetes, leading to small, deep infarcts.

Stroke of Other Determined Etiology:
Refers to strokes caused by uncommon conditions such as hypercoagulable states, arterial dissection, vasculitis, or genetic disorders.

Stroke of Undetermined Etiology (Cryptogenic):
Diagnosed when no clear cause is found despite extensive testing or when multiple possible causes are identified.

Ischemic strokes involve some degree of thrombotic or embolic event that causes a blockage of flow to an area of the brain. Thrombotic involves a clot within the vessel itself while embolic occurs from debris disseminating to the vessel from a different area in the body. Cerebral blood flow is tightly regulated by autoregulation mechanisms involving vessel diameter and vasoactive substances like nitric oxide, but this regulation becomes impaired during stroke; as perfusion drops below critical thresholds, shifts from aerobic to anaerobic metabolism and failure of ion homeostasis precipitate neuronal death and infarct formation. 	Comment by Webb, Chase E: the blockage in ischemic stroke, caused by a plaque (atherosclerosis leading to thrombosis) or an embolus, directly leads to dysregulation of cerebral blood flow	Comment by Webb, Chase E: The brain will switch from using oxygen to utilizing anaerobic glycolysis to produce glucose to provide some energy

Ion homeostasis is disrupted which leads to calcium build-up inside of cells causing toxicity and cell death

Inpatient management of acute ischemic stroke typically involves a combination of IV thrombolytics (alteplase or tenecteplase) and antihypertensives. Upon admission, IV thrombolytics can be administered within 4.5 hours of stroke onset, but blood pressure should be lowered to ≤ 185/110 mmHg and maintained at < 180/105 mm Hg for at least 24 hours after thrombolytic therapy. If blood pressure cannot be lowered to <185/110 mmHg, thrombolytics should not be given and blood pressure should be reduced by 15% during the first 24 hours after stroke onset. Secondary prevention of stroke typically involves a combination regimen of a P2Y12 inhibitor and aspirin. In some cases, particularly patients with atrial fibrillation, mechanical mitral valve and a history of ischemic stroke or transient ischemic attack (TIA) before valve replacement, left ventricular (LV) thrombus, and cerebral venous sinus thrombosis without recognized thrombophilia, anticoagulation maybe used. 	Comment by Webb, Chase E: Alteplase dosing: 

Patient weight <100 kg: 0.09 mg/kg (10% of 0.9 mg/kg dose) as an IV bolus over 1 minute, followed by 0.81 mg/kg (90% of 0.9 mg/kg dose) as a continuous infusion over 60 minutes.

Patient weight ≥100 kg: 9 mg (10% of 90 mg) as an IV bolus over 1 minute, followed by 81 mg (90% of 90 mg) as a continuous infusion over 60 minutes.

Tenecteplase dosing: 

0.25 mg/kg (maximum dose: 25 mg) once	Comment by Webb, Chase E: Typically labetalol, nicardipine, or hydralazine.

Sodium Nitroprusside if uncontrolled BP after other agents or if diastolic > 140 mmHg

	Purpose
	To determine the long-term outcomes of patients with atrial fibrillation who either changed or retained their pre-stroke DOAC after ischemic stroke  

	Funding
	Research grant from the Ministry of Science and Technology in Taiwan (112-2314-B-002-313 and MOST 111-2636-B-002-019)

	METHODS

	Study design
	· Retrospective cohort study utilizing National Health Insurance Research Database (NHIRD).
· Selected participants were analyzed from June 1st, 2012, through December 31st, 2020, using de-identifiable data.  

	Inclusion Criteria 
	· >20 years old
· Confirmed ischemic stroke 
· At least 1 inpatient or 2 outpatient diagnosis of atrial fibrillation within 180 days before admission  
· DOAC 7 consecutive days within 180 days before ischemic stroke admission 
· Continued DOAC therapy at least 3 days before ischemic stroke admission

	Exclusion Criteria
	· Valvular atrial fibrillation 
· Artificial heart valve replacement 
· Mitral Stenosis 
· >1 anticoagulant concomitantly 180 days before ischemic stroke admission 
· Missing discharge data
· Death before discharge 

	Intervention
	Study Arms	Comment by Webb, Chase E: Four DOACs were evaluated: dabigatran,
rivaroxaban, apixaban, and edoxaban
· DOAC change (experimental arm)
· DOAC retain (control arm)

	Primary Outcome
	· Composite of an ischemic stroke and a transient ischemic attack (TIA)

	Other outcome measures
	· STEs (Serious Thrombotic Events)
· Ischemic stroke (IS)
· Transient ischemic attack (TIA)
· Myocardial infarction
· Coronary artery disease
· Peripheral artery disease
· Venous thromboembolism
· Intracranial hemorrhage (ICH)
· Major bleeding	Comment by Webb, Chase E: ICH was included in the major bleeding outcome but also separated as it own data point 
· Intracranial hemorrhage (ICH)
· Gastrointestinal bleeding
· Other major bleeding	Comment by Webb, Chase E: ICD 9 and 10 codes were provided in the supplement:

Examples included: Throat bleeding, nosebleed, coughing up blood, blood in urine, etc. 
· All-cause death

	Statistical Analyses 
	Covariate Adjustment 
· Adjusted for baseline characteristics
· Adjusted for medications and comorbidities that could affect outcomes or use of DOACs (DDIs)
· Adjusted for disease affect CHA2DS2-VASc and HAS-BLED score
Statistical Analyses
· Mean and SD for continuous variables
· Percentages for categorical variables 
· Inverse probability of treatment weighting (IPTW)	Comment by Webb, Chase E: Used to balance baseline characteristics; Weights people based on their confounders to balance groups 

Groups were balanced if the standardized mean difference was less than 0.1.
· Logistics regression to estimate changing DOACs (propensity score)	Comment by Webb, Chase E: Helps to balance differences between groups and adjust for confounding in the IPTW
· Cox regression for event risk 
· CIs calculated using bootstrapping 	Comment by Webb, Chase E: Sampling the original dataset many times to estimate confidence intervals and other statistics — helps you see how different the results could be if you did the study over and over, giving you a better idea of the accuracy and reliability of your findings
· SAS 9.4 software for all analyses 
Sensitivity Analyses 
· Excluded DOAC post-stroke use under 90 days	Comment by Webb, Chase E: longest duration allowed for a long-term prescription in Taiwan
· Excluded DOAC post-stroke use under 180 days	Comment by Webb, Chase E: Would not reflect stable poststroke DOAC treatment
· Death treated as competing risk

	RESULTS

	Assignment 
	· 1979 participants with DOAC post-stroke
· 1370 retain pre-stroke DOAC
· 609 changed pre-stroke DOAC 

	Baseline Characteristics
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	Results Endpoints/	Comment by Webb, Chase E: After adjustment of confounders using IPTW, all outcomes except major bleeding favored retaining pre-stroke DOAC.

Higher incidences in STE could be due to the type of DOAC switched too. Same for  bleeding or ICH

**STE was not defined, but ICD 9/10 codes in supplement indicated MI, IS, TIA, CAD, PAD, VTE
Outcomes
	Primary/Secondary Endpoints & Safety Data

	Before IPTW (per 100 person-years)

	Endpoint
	DOAC Retain (n=%) Occurrence
	DOAC Change (n=%) Occurrence
	NNT/NNH

	Primary (IS and TIA)
	6.32
	7.15
	NNH 120

	Secondary (STE)
	8.65
	9.90
	NNH 76

	Safety Endpoints

	ICH 
	0.46
	0.68
	NHH 454

	Major Bleeding 
	2.91
	3.23
	NNH 312

	All-cause death 
	7.21
	9.81
	NNH 38



	After IPTW (per 100 person-years)

	Endpoint
	DOAC Retain (n=%) Occurrence
	DOAC Change (n=%) Occurrence
	NNT/NNH

	Primary (IS and TIA)
	6.56
	7.20
	NNH 156

	Secondary (STE)
	8.84
	10.20
	NNH 55

	Safety Endpoints

	ICH 
	0.53
	0.75
	NHH 454

	Major Bleeding 
	2.93
	2.82
	NNT 910

	All-cause death 
	7.76
	8.57
	NNH 123




	Subgroup analyses
	
	≥ 90 days of continuous medication use (per 100 person-years (n=1536)

	Endpoint
	DOAC Retain (n=%) Occurrence
	DOAC Change (n=%) Occurrence
	NNT/NNH

	Primary (IS and TIA)
	5.47
	5.85
	NNH 263

	Secondary (STE)
	7.29
	8.58
	NNH 77

	Safety Endpoints

	ICH 
	0.58
	0.90
	NHH 312

	Major Bleeding 
	2.67
	2.69
	NNH 5000

	All-cause death 
	6.33
	6.66
	NNH 303



	≥ 180 days of continuous medication use (per 100 person-years (n=1536)

	Endpoint
	DOAC Retain (n=%) Occurrence
	DOAC Change (n=%) Occurrence
	NNT/NNH

	Primary (IS and TIA)
	5.02
	4.81
	NNT 476

	Secondary (STE)
	6.57
	7.45
	NNH 113

	Safety Endpoints

	ICH 
	0.53
	0.98
	NHH 222

	Major Bleeding 
	2.49
	2.24
	NNT 400

	All-cause death 
	5.56
	6.18
	NNH 161




	Discussion & Authors’ Conclusions

	· Changing pre-stroke DOAC did not reduce the risk of IS/TIA and increased the risk of ICH (not statistically significant)
· Study mainly focused on DOAC users, comparing switching DOACs versus retaining the same DOAC
· Previous studies showed that switching from warfarin to a DOAC decreased the risk of IS/TIA at 3 months post-stroke
· Previous studies showed ICH occurrence was relatively similar regardless of changing or retaining pre-stroke DOAC
· This study showed a higher hazard ratio (HR) for ICH
· A larger-scale analysis should be conducted to determine validity
· Authors noted a strength of the study was the use of a nationwide database
· Limitations presented by the authors:
· Renal function and body weight data were not available, preventing assessment of correct dosing regimens
· Small sample size – not representative of a whole population 
· Need for further analysis to determine bleed risk among DOACs
· Few patients switched to warfarin, limiting the ability to compare DOACs to warfarin
· No randomization, introducing the potential for reverse causality	Comment by Webb, Chase E: people who changed their treatment
may have different baseline stroke risk of severity and
therefore have a higher risk of further stroke

	
Critique-Strengths/Weaknesses

	
Strengths 
· Used inverse probability of treatment weighting (IPTW) to reduce bias from potential confounding and to score participants based on outcome probability to balance groups in the analysis (higher probability = higher score)
· Average CHA₂DS₂-VASc score of approximately 3.8 and HAS-BLED score of approximately 2.6 indicated appropriate use of anticoagulation
· Supplement detailed how patients were selected based on ICD-9/10 codes for comorbidities and background medications
· Included participants taking medications with possible drug–drug interactions (generalizable to real-world patients)
· Referenced major trials for all DOACs compared to warfarin in discussion points
· Considered death as a competing risk and conducted a sensitivity analysis to account for death, which showed no difference from other analyses

Limitations 
· Included ICH in the major bleeding safety outcome, which could have caused a higher incidence and skewed results
· Incidence in endpoints could have been falsely increased or decreased due to multiple inclusions
· Example: STE included TIA or IS diagnosis in participant background breakdown (ICD-9/10 codes)
· Possible that TIA and IS were also included in the secondary STE analysis
· Data included only participant records from Thailand databases, which may limit generalizability to other populations
· Supplement showed change of DOACs and included “Other” as a category
· Anticoagulation in the supplement listed warfarin, suggesting that the “Other” category could have included participants switched to warfarin, potentially skewing results
· Included participants with background intracranial hemorrhage and GI bleeds	Comment by Webb, Chase E: Listed as a limitation but preventing a secondary stroke would be more important than not putting a patient on a DOAC because of prior bleed/or ICH
·  Could have skewed ICH and major bleeding outcome 
· DOAC regimen dose adjustments were unable to be identified based of renal function 	Comment by Webb, Chase E: Participants could have been on an ineffective dose of anticoagulation leading to worse outcomes compared to others
· Did not conduct a subgroup analysis to determine risk among different DOAC groups

	How will this change your practice or recommendation(s) for patients?

	· Retaining pre-stroke DOAC appears to provide greater benefit for preventing recurrent IS or TIA
· Risk of events such as bleeding may depend on the specific DOAC used
· Example: Rivaroxaban has a higher incidence of bleeding compared to apixaban or other DOACs
· A case-by-case evaluation should be performed before switching DOACs in patients
· Controlling recurrent IS or TIA requires a multi-faceted approach, with management of all comorbidities that increase the risk of recurrence in patients with atrial fibrillation to ensure the most effective care
· Additional Study: DOACs vs. Warfarin Post-Ischemic Stroke
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