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ARCADIA Trial – Overview, ITT results

• Double blind RCT
• Recent cryptogenic stroke
• Atrial Cardiopathy

• Serum marker (NT-proBNP)
• ECG marker (PWTFV1)
• ECHO marker (LADI)

• Aspirin vs. Apixaban
• 1° Outcome: time to 

recurrent stroke of any type
• ITT survival analysis

JAMA.2024;331(7):573-581

Halted early for futility
No harm



Intention to Treat (ITT) vs. On Treatment

• On Treatment ~= “per protocol” (PP)
• In a perfect trial, these are the same; the hypothesis is the effect of the 

treatment on outcomes, presumes patients take the treatment
• Begin to diverge when adherence to intervention decreases

• Likely more relevant in trials with prolonged interventions
• ITT may give a smaller estimate of true effect, but better generalizability

• On treatment effect may be more relevant to individual patient decision
• Positive trial result may effect/increase adherence in clinical practice, thus making 

the ITT effect inaccurate
• On treatment estimates vulnerable to post randomization selection bias 

and confounding; may require adjustment
NEJM 2017. 377;14: 1391-1398



On Treatment Population
1015 Patients randomized

51 Patients excluded
 40 never took study medication
 13 developed Afib at or prior to randomization
 (2 both)

964 Patients started in the On Treatment Analyses
 Censored when stopped taking study drug for any reason
  525 stroke, death, withdrawal, lost, study ended
  316 other reasons, were followed
  123 developed atrial fibrillation on treatment

316 Patients in the Off Treatment Analyses
 21 Censored while being followed when developed Afib

Compared in Table

71% of person/yrs of observation



Analyses

• On treatment group
• censored at time of Afib or when stopped study medication for any reason

• Off treatment group
• Enter when study treatment stopped, censored at time of Afib, reached end 

point or study ended 

• Additional analyses
• Adherence 
• Subgroup analyses

• Cox models for HRs, interaction testing





Main On Treatment Survival Analysis (1289 pyrs)
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HR 1.3
(.65-2.6)

HR 0.28
(.10-.75)



Main Off Treatment Survival Analysis (254 pyrs)





Adherence On Treatment

• Data difficult to work with, contain errors
• Good/poor adherence = 90-110% of pills taken/<90%

• 206 cases dropped due to values >110%

• Small N in poor adherence group
• Hypothesis: Aspirin half life longer, so poor adherence retains protection better

Group HR (95% CI)
Interaction

P value

Good adherence 0.56 (0.25 – 1.3)
0.046

Poor adherence 5.6 (0.67 – 46.2)





Summary

• 71%/29% of observed person years On/Off Treatment
• On Treatment

• HR suggests possible benefit, underpowered
• Proportional Hazards assumption violation: effect varies over time

• Off Treatment
• Increased rate in apixaban group: previously protective?

• Adherence: better lowers HR
• Subgroups: sex



Discussion points…

• Many hypotheses generated, all exploratory
• ITT v PP/on treatment, explanatory vs pragmatic, efficacy vs effectiveness

• Both approaches have value, and should be considered for reporting
• ITT: generalizable, industry std, but may be biased if much lack of adherence
• OT: more directly tests hypothesis, less generalizable, may need adjustment

• Even stronger focus on adherence
• Pandemic – did us no favors
• How much Off Treatment is acceptable?

• Should PP/On Treatment analysis be part of standard SAP, DSMB monitoring?
• Especially relevant if no safety issues?

• Better markers of atrial cardiopathy needed?
• Is the development of Afib a special censoring event?

• How to deal with a loss of equipoise for some patients during trial
• How to move forward…

Thank you
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