2202 1290390 U0I1IPa- auljuo paysijgnd  zzoz aunr jund Jo peaye suljuo paysiignd §992-969:81:220Z UONUBAIBIIOINT

v¥010-1¢-A-13/v¥2¥ 01 ‘10d

CORONARY INTERVENTIONS

CLINICAL RESEARCH

Antithrombotic strategy variability in atrial fibrillation and
obstructive coronary disease revascularised with
percutaneous coronary intervention: primary results from
the AVIATOR 2 international registry

Jaya Chandrasekhar'2, MBBS, MS, PhD; Usman Baber’, MD, MS; Samantha Sartori', PhD;

Ridhima Goel'#, MD; Johny Nicolas', MD; Birgit Vogel', MD; Clayton Snyder', MPH; Annapoorna Kini!, MD;
Carlo Briguori®, MD, PhD; Bernhard Witzenbichler®, MD; Ioannis Takovou’, MD; Gennaro Sardella’, MD;
Kevin Marzo’, MD; Anthony DeFranco'’, MD; Thomas Stuckey'!, MD; Alaide Chieffo'?, MD;

Antonio Colombo'3, MD; Richard Shlofmitz'4, MD; Davide Capodanno'’, MD, PhD;

George Dangas', MD, PhD; Stuart Pocock!®, PhD; Roxana Mehran'*, MD

The authors’ affiliations can be found in the Appendix paragraph.

J. Chandrasekhar and U. Baber contributed equally to this manuscript.
GUEST EDITOR: Fernando Alfonso, MD; Hospital Universitario de La Princesa, Madrid, Spain

This paper also includes supplementary data published online at: htips.://eurointervention.pcronline.com/doi/10.4244/E1J-D-21-01044

Abstract

Background: Managing percutaneous coronary intervention (PCI) patients with atrial fibrillation (AF) pre-

KEYWORDS

sents challenges given that there are several potential antithrombotic therapy (ATT) strategies.

* ACS/NSTE-ACS
e atrial fibrillation
e stable angina

Aims: We examined ATT patterns, agreement between subjective physician ratings and validated risk
scores, physician-patient perceptions influencing ATT and 1-year outcomes.

Methods: The AVIATOR 2 prospective registry enrolled 514 non-valvular AF-PCI patients from 11 sites.
Treating physicians selected ATT and completed smartphone surveys rating stroke and bleeding risks, com-
pared against CHA DS -VASc and HAS-BLED scores. Patients completed surveys regarding treatment
understanding. Primary outcomes were 1-year major adverse cardiac or cerebrovascular events (MACCE:
composite of death, myocardial infarction, definite/probable stent thrombosis, stroke, target lesion revascu-
larisation) and actionable bleeding (Bleeding Academic Research Consortium 2, 3 or 5).

Results: The mean patient age was 73.2+£9.0 years, including 25.8% females. Triple therapy (TT: 1 anti-
coagulant and 2 antiplatelet agents) was prescribed in 66.5%, dual antiplatelet therapy (DAPT) in 20.7%
and dual therapy (1 anticoagulant+1 antiplatelet agent) in 12.8% of patients. Physician ratings and validated
risk scores showed poor agreement (stroke: kappa=0.03; bleeding: kappa=0.07). Physicians rated bleeding-
related safety (93.8%) as the main factor affecting ATT choice. Patients worried about stroke over bleeding
(50.6% vs 14.8%). No group differences by ATT strategy were observed in 1-year MACCE (TT 14.1% vs
dual therapy 12.7% vs DAPT 18.5%; p=0.25), or actionable bleeding (14.7% vs 7.9% vs 15.1%, respec-
tively; p=0.89).

Conclusions: The AVIATOR 2 study is the first digital health study examining physician-patient per-
spectives on ATT choices after AF-PCI. TT was the most common strategy without differences in 1-year
outcomes in ATT strategy. Physicians rated safety first when prescribing ATT; patients feared stroke over
bleeding. ClinicalTrials.gov: NCT02362659
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Abbreviations

AF atrial fibrillation

ATT antithrombotic therapy

AVIATOR 2 Antithrombotic Strategy Variability In ATrial
Fibrillation and Obstructive Coronary Disease
Revascularized With PCI — The AVIATOR 2

Registry
BARC Bleeding Academic Research Consortium
DAPT dual antiplatelet therapy
MACCE major adverse cardiac and cerebrovascular events
Mi myocardial infarction
NVKA non-vitamin K antagonist
PCI percutaneous coronary intervention
1T triple therapy

Introduction

Patients with atrial fibrillation (AF) undergoing percutaneous coro-
nary intervention (PCI) represent 5-10% of the overall PCI popu-
lation'. Despite improvements in contemporary stent technology,
PCI patients typically require a short duration of antiplatelet therapy
with aspirin and a P2Y , receptor inhibitor to prevent stent related
events in the early vascular healing period. In addition to antiplate-
let therapy, anticoagulation is essential for stroke prevention in AF
patients and is prescribed based on expected stroke risk?. Recent
randomised trials comparing different antithrombotic strategies after
AF-PCI have demonstrated the safety and efficacy of non-triple
therapy (TT) options after PCI*”7. Risk scores may aid in the pre-
diction of future stroke and bleeding events and assist with deci-
sion-making on the optimal antithrombotic strategy in AF patients.
The CHADS2 and CHA DS, -VASc scores have been widely vali-
dated for stroke risk®®, and HAS-BLED and ATRIA scores”!® for
risk of bleeding. Despite the availability of these scores, physicians
may not routinely utilise them in busy clinical practice, rather rely-
ing on bedside assessment. Furthermore, these scores have not been
validated in a large PCI population. In addition, patient values and
preferences can impact the ultimate selection of antithrombotic regi-
mens to ensure adherence over long-term follow-up.

Smartphone technology can assist with rapid assessment of phy-
sician and patient perceptions at point-of-care after PCI. Although
research studies have examined the actual prescription of anticoagu-
lation in all-comer AF patients compared with expected anticoagu-
lation usage based on risk scores'!, no study has assessed physician
perception and patient feedback at the time of index PCI.

The Antithrombotic strategy variability in ATrial fibrilla-
tion and obstructive coronary disease revascularized with PCI
(AVIATOR 2) international study is a prospective multicen-
tre observational study of AF patients undergoing PCI, utilising
a custom-built smartphone application (Health Promise Survey)
at the time of index PCI with follow-up of clinical outcomes to
1 year'. In this study, we examined (i) the patterns of ATT usage
after AF-PCI and changes over follow-up, (ii) patient characteris-
tics by ATT strategy, (iii) agreement between subjective physician-
rated risks and empiric estimates of risk, (iv) self-reported patient

Antithrombotic strategy selection using smartphone technology

concerns and physician-rated clinical factors with respect to provi-

sion of ATT and (v) 1-year clinical events.

Methods

The AVIATOR 2 Registry is an international prospective multicentre
observational study of patients with AF undergoing PCI'2. The study
was conceived by the global principal investigator with the steering
committee and coordinated by the Icahn School of Medicine at Mount
Sinai. The study was conducted according to the international guide-
lines of Helsinki and Good Clinical Practice. The ethics committees
at each participating site approved the site protocol, and all enrolled
patients provided written informed consent. Partial funding sup-
port was received from Bristol-Myers Squibb; however the funding

source had no role in data analysis, interpretation or results reporting.

STUDY PATIENTS AND SET-UP

Patients with a history of AF undergoing PCI were eligible for
enrolment in the study. The study design and eligibility criteria
have been previously published'?. In the early enrolment period
between June 2015 and August 2016, the main exclusion crite-
ria were valvular AF as well as significant renal insufficiency
(estimated glomerular filtration rate [eGFR] <30 ml/min/1.73 m?
or need for dialysis) and prior stroke, which limit the choice of
potential ATT combinations. Due to slow enrolment, the eligibility
criteria were broadened in August 2016, removing the last 2 exclu-
sion criteria. The steering committee decided to stop study enrol-
ment in November 2017, after 514 patients were enrolled in the
study, due to slow enrolment and lack of funding support.

The study was conducted across 11 international sites: 5 in
the United States, 4 in Italy, 1 in Germany, and 1 in Greece
(Supplementary Table 1). The principal investigators at all sites
were experienced clinical researchers and all sites had a dedicated
research team to facilitate enrolment in the registry. Monitoring of
patient data was done remotely by the clinical coordinating centre
at the Icahn School of Medicine at Mount Sinai.

SMARTPHONE SURVEYS
Smartphone surveys were completed at point-of-care after PCI
by physicians and participating patients, as previously described'?
(Supplementary Figure 1). For each patient, physicians completed
a questionnaire indicating perceived risk of stroke and bleeding on
a 5-point Likert scale and factors contributing to the selection of
discharge ATT. Patient surveys provided information on perceived
concerns linked with their diagnosis and agreement on the need
for prescribed medications'?.

All data were recorded in a dedicated electronic database cap-
ture system developed and maintained in the Mount Sinai School
of Medicine.

CLINICAL OUTCOMES

The primary outcomes were 1-year major adverse cardiac and cer-
ebrovascular events (MACCE: composite of all-cause death, myo-
cardial infarction [MI], definite/probable stent thrombosis, stroke,
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target lesion revascularisation) and major actionable bleeding
(Bleeding Academic Research Consortium [BARC] 2, 3 or 5%).
All ischaemic endpoints were adjudicated using the Academic
Research Consortium guidelines'. MI was adjudicated using the
Third Universal definition®.

We included all events reported by patients, and triggered by
research staff at the sites, based on haemoglobin drop or admission to

hospital, foradjudication by anindependent clinical events committee.

DATA ANALYSIS

Antithrombotic strategies were categorised as TT (1 anticoagu-
lant+2 antiplatelet agents), dual antiplatelet therapy (DAPT) and
dual therapy (1 anticoagulant+1 antiplatelet agent). Baseline char-
acteristics and clinical outcomes between these groups were com-
pared. We calculated CHA,DS -VASc score for stroke risk® and
HAS-BLED score for bleeding risk in all patients’. Categorical
data are reported as numbers and percentages and compared
across the ATT groups using the chi-square test. Continuous data
are reported as means and standard deviations and compared using
the Student’s t-test. One-year clinical outcomes are presented in
a time-to-event manner using Kaplan-Meier curves and compared
across groups using the log-rank test.

Smartphone survey data for physician and patient perceptions
are reported with frequencies of responses in each category. We
correlated physician-rated risks via the smartphone survey with
the validated CHA,DS,-VASc score for predicted stroke risk and
with the HAS-BLED score for predicted bleeding risk. Agreement
between the physician-rated risks and validated scores is reported.

We used logistic regression methods to explore predictors of tri-
ple therapy at discharge and to examine associations between phy-
sician-perceived risk or empirical scores and 1-year clinical events.

Allanalyses were performedusing SAS, version 9.4 (SAS Institute).

Results
Over the study period, a total of 514 AF-PCI patients were enrolled,
and ATT strategy could be accurately reported in 508 patients. The

median follow-up was 365 (353-365) days. Figure 1 shows the
patterns of ATT use. TT was used in 66.5% (n=338), dual therapy
in 12.8% (n=65) and dual antiplatelet therapy in 20.7% (n=105) of
patients at the time of discharge. In the TT group, use of vitamin
K antagonists (VKA) and non-VKA (NVKA) was similar (45.9%
and 54.1%, respectively), whereas in dual therapy patients NVKA
use was greater (27.7% VKA vs 72.3% NVKA), and no anticoag-
ulant was used in the DAPT group (p<0.001). Clopidogrel was the
most common P2Y , inhibitor used in all groups. Aspirin was used
in 100% of DAPT and triple therapy patients but only in 3.1% of
the dual therapy group.

Table 1 shows the baseline characteristics and Table 2 shows
the procedural characteristics of patients treated with the 3 differ-
ent ATT strategies.

The mean age of enrolled patients was 73.2+9.0 years, and
25.8% were females. Patients on dual therapy were older than the
others with a higher prevalence of chronic kidney disease (CKD)
(eGFR <60ml/min/1.73m?), prior coronary artery bypass grafting
(CABG), anaemia (haemoglobin <11 g/dl in women and <12 g/dl
in men), and a lower prevalence of current smokers. DAPT patients
had a higher prevalence of peripheral arterial disease (PAD), and
DAPT and dual therapy patients had a higher prevalence of prior
MI. The mean CHA DS -VASc score was 4.23+1.32 and the mean
HAS-BLED score was 2.99+0.7 in the overall sample. There were
no statistical differences in CHA,DS -VASc and HAS-BLED
scores between patients discharged on the different ATT strategies,
although qualitative differences were noted. The rate of procedural
complications was low, with no difference between the different
ATT groups.

In a multivariable model for predictors of TT versus other strat-
egies at discharge we considered baseline imbalances including
age, sex, current smokers, congestive heart failure, eGFR, prior
MI, prior CABG, PAD, CAD presentation, radial access, number
of lesions treated, B2/C type lesion and stent type (drug-eluting
stent [DES] vs other). The final model for predictors of TT versus
other strategies at discharge is shown in Supplementary Table 2.

Patterns of antithrombotic therapy use after AF-PCI
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Figure 1. Prescription patterns of antithrombotic therapies after PCI in patients with atrial fibrillation. Antithrombotic strategies were

categorised as triple therapy (1 anticoagulant+2 antiplatelet agents), dual therapy (1 anticoagulant+1 antiplatelet agent) or DAPT (dual

antiplatelet therapy). AF: atrial fibrillation; ASA: acetylsalicylic acid; NVKA: non-vitamin K antagonist; PCI: percutaneous coronary

intervention; VKA: vitamin K antagonist
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Table 1. Baseline patient characteristics by antithrombotic treatment strategy.

DAPT 105 (21.0%)

Dual 65 (13.0%)

Triple 338 (67.0%)
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Age (years) mean+SD 72.65+10.87 76.06+6.87 72.77+8.63 0.0204*
Females 22 (21.0%) 22 (33.8%) 88 (26.0%) 0.1762
Body mass index (kg/m?) mean+SD 28.25+4.70 28.17+5.67 29.04+5.37 0.2548
Hypertension 99 (94.3%) 57 (87.7%) 310 (91.7%) 0.3164
Current smoker 14 (13.3%) 3 (4.6%) 45 (13.3%) 0.0314*
Diabetes 40 (38.1%) 23 (35.4%) 134 (39.6%) 0.8014
Insulin-treated diabetes 13 (32.5%) 9 (39.1%) 45 (33.6%)
Hypercholesterolaemia 80 (76.2%) 49 (75.4%) 248 (73.4%) 0.8245
Congestive heart failure 18 (17.1%) 17 (26.2%) 48 (14.2%) 0.0561
G_Iome;rular <30 9 (8.6%) 2 (3.1%) 14 (4.1%)
(12t | 30-45 14 (13.3%) 13 (20.0%) 58 (17.2%) 0.0179¢
definition) >45-59 14 (13.3%) 20 (30.8%) 64 (18.9%)
(mi/min/m?) | 560 63 (60.0%) 25 (38.5%) 190 (56.2%)
Anaemia (Hgb<11 in women, Hgb<12 in men) (g/dl) 26 (24.8%) 22 (33.8%) 54 (16.0%) 0.0014*
Peripheral vascular disease 17 (16.2%) 4 (6.2%) 22 (6.5%) 0.0061*
Cerebrovascular disease 8 (7.6%) 8(12.3%) 31 (9.2%) 0.5889
Ischaemic stroke 0 (0.0%) 2(3.1%) 11 (3.3%) 0.1659
Previous Ml 35 (33.3%) 22 (33.8%) 76 (22.5%) 0.0281*
Previous PCI 11 (10.5%) 9 (13.8%) 41 (12.1%) 0.4331
Previous CABG 28 (26.7%) 20 (30.8%) 47 (13.9%) 0.0004*
Presentation | Asymptomatic 11 (10.5%) 7 (10.8%) 56 (16.6%)
S NSTEMI 12 (11.4%) 7 (10.8%) 50 (14.8%)
STEMI 4 (3.8%) 0 (0.0%) 12 (3.6%) 0.0356*
Stable angina 29 (27.6%) 24 (36.9%) 122 (36.1%)
Unstable angina 49 (46.7%) 27 (41.5%) 98 (29.0%)
Discharge Aspirin 105 (100.0%) 2 (3.1%) 338 (100.0%) <0.0001*
medications |"poy inhibitor Clopidogrel 89 (84.8%) 60 (92.3%) 323 (95.6%)
Prasugrel 4 (3.8%) 0 (0.0%) 5(1.5%)
Ticagrelor 12 (11.4%) 3 (4.6%) 10 (3.0%) <0.00017
None 0 (0.0%) 2(3.1%) 0 (0.0%)
Anticoagulant 0 (0.0%) 65 (100.0%) 338 (100.0%)
Vitamin K antagonist No 105 (100.0%) 47 (72.3%) 183 (54.1%) <0.0001*
Yes 0 (0.0%) 18 (27.7%) 155 (45.9%)
Proton pump inhibitor 55 (52.4%) 26 (40.0%) 205 (60.7%) 0.0059
Statins 97 (92.4%) 58 (89.2%) 302 (89.3%) 0.6507
CHA,DS,-VASc score >2 105 (100%) 65 (100%) 335 (99.1%) 0.4680
HAS-BLED score >3 76 (72.4%) 57 (87.7%) 270 (79.9%) 0.0520

*p values <0.05. Numbers are presented as n (%) or mean+SD as shown, derived from valid values. CABG: coronary artery bypass grafting;
CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration; DAPT: dual antiplatelet therapy; MI: myocardial infarction; NSTEMI: non-ST-segment
elevation MI; PCI: percutaneous coronary intervention; STEMI: ST-segment elevation Ml

DES implantation increased the odds of TT use, whereas B2/C
type coronary lesions decreased the odds, and PAD was associated
with a trend for lower odds of TT use.

Adherence to the original ATT strategy prescribed decreased
over time, regardless of the initial strategy selected, predomi-
nantly guided by physicians in follow-up (Figure 2). Among
patients discharged on TT, 91% remained on TT at 30 days, 43%
at 6 months and 35% at 1 year, with a major decrease in acetyl-
salicylic acid (ASA) usage (50.6% use at 6 months and 40.3% at
1 year).

Overall agreement between physician ratings and CHA,DS -
VASc score for stroke risk was poor, weighted kappa statis-
tic=0.03. Analogously, agreement between physician ratings and
HAS-BLED score for bleeding risk was poor, weighted kappa sta-
tistic=0.07. Among patients with CHA,DS,-VASc >2, clinicians
perceived 41.1% as high or very high risk, and among patients
with HAS-BLED >3, clinicians perceived 29% as high or very
high bleeding risk (Figure 3).

Physicians reported using the CHA,DS,-VASc score more often
than HAS-BLED during decision-making for ATT. Physicians
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Table 2. Baseline procedural characteristics of the overall study cohort.

DAPT 105 (21.0%) | Dual therapy 65 (13.0%) | Triple therapy 338 (67.0%)

p-value

Arterial sheath size (Fr) 6 Fr 88 (83.8%) 55 (84.6%) 267 (79.0%) 0.6404
Radial access 43 (41.0%) 29 (44.6%) 184 (54.4%) 0.0093*
Total contrast (ml), mean (+ SD) 163.65+82.61 149.40+67.95 157.15+80.05 0.5174
Procedural Unfractionated heparin 62 (59.0%) 36 (565.4%) 257 (76.0%) <0.0001*
medication ') v molecular weight heparin 4 (3.8%) 5(7.7%) 18 (5.3%) 0.5480
Bivalirudin 55 (52.4%) 36 (55.4%) 93 (27.5%) <0.0001*
Glycoprotein lIb/Illa inhibitors 3(2.9%) 2(3.1%) 18 (5.3%) 0.4743
Number of 1 50 (47.6%) 32 (49.2%) 184 (54.4%)
diseased oo |2 31 (29.5%) 13 (20.0%) 93 (27.5%) 0.1419
3 24 (22.9%) 20 (30.8%) 61 (18.0%)
Left main disease >50% 8 (7.6%) 6 (9.2%) 45 (13.3%) 0.2296
Left ventricular ejection fraction (%), mean (£SD) 51.18+13.27 53.40+13.54 52.57+£12.75 0.7697
Number of 1 59 (56.2%) 51 (78.5%) 225 (66.6%)
farget fesions | 2 44 (41.9%) 5 (7.7%) 93 (27.5%) 0.0001+
3 2(1.9%) 9(13.8%) 15 (4.4%)
4 0 (0.0%) 0 (0.0%) 5(1.5%)
Target vessel Left anterior descending 48 (45.7%) 35 (53.8%) 151 (44.7%) 0.3961
Left circumflex 36 (34.3%) 24 (36.9%) 101 (29.9%) 0.4361
Right coronary artery 36 (34.3%) 19 (29.2%) 109 (32.2%) 0.7906
Left main 4 (3.8%) 3 (4.6%) 21 (6.2%) 0.6054
ACC/AHA Lesion type - B2/C 82 (78.1%) 40 (61.5%) 173 (51.2%) <0.0001*
Drug-eluting stent used 87 (82.9%) 51 (78.5%) 303 (89.6%) 0.0206*
Total stent length (mm), mean (= SD) 30.87+22.53 19.68+16.33 30.78+20.76 0.0003*
Minimum stent diameter (mm), mean (+ SD) 2.98+0.51 2.81+0.53 2.93+0.50 0.1260
Intravascular ultrasound 9 (8.6%) 3(4.6%) 16 (4.7%) 0.3041
Optical coherence tomography 2 (1.9%) 0 (0.0%) 9 (2.7%) 0.3932
Fractional flow reserve 8 (7.6%) 6 (9.2%) 28 (8.3%) 0.9334
Procedural complications 5 (4.8%) 1(1.5%) 4 (1.2%) 0.0676
Acute vessel closure 1 (20.0%) 0 (0.0%) 0 (0.0%) 0.5738
Distal embolisation 1 (20.0%) 0 (0.0%) 0 (0.0%) 0.5738
Side branch compromise 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A
New thrombus formation 1 (20.0%) 0 (0.0%) 0 (0.0%) 0.5738
Slow flow 1 (20.0%) 1 (100.0%) 1 (25.0%) 0.2699
No reflow 1 (20.0%) 0 (0.0%) 2 (50.0%) 0.4895
Dissection (grade C or above) 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A
Perforation 0 (0.0%) 0 (0.0%) 1 (25.0%) 0.4346
Cardiac arrest 2 (40.0%) 0 (0.0%) 0 (0.0%) 0.2865

*p values <0.05. Numbers are presented as n (%) or mean+SD as shown, derived from valid values. ACC/AHA: American College of Cardiology/American
Heart Association; DAPT: dual antiplatelet therapy

also most frequently considered safety (93.8%) and efficacy
(89.9%) as the main factor for decision-making on ATT. Other
factors including drug availability (3.9%), familiarity (6.2%),
cost (2.5%) or dosing frequency (2.5%) were less often consid-
ered most relevant. Patient survey responses showed that most
patients agreed with the importance of their prescribed ATT
(62.8% completely agreed, 30.2% mostly agreed). With respect
to future adverse events patients were most concerned about the
risks of MI, stroke or death and were less concerned about the
risks of bleeding, frequent blood testing or stent failure (Central

illustration). Physician and patient perceptions by the ATT group
strategy are shown in Supplementary Table 3.

Table 3 and Figure 4 show the 1-year clinical outcomes. No
significant differences were noted for 1-year MACCE or major
bleeding. One-year MACCE occurred in 15.3% and BARC 2,
3 or 5 major actionable bleeding in 13.8% of patients overall.
There were no group differences in MACCE (14.1% with TT
vs 12.7% with dual therapy vs 18.5% with DAPT; p=0.25), or
major actionable bleeding (14.7% vs 7.9% vs 15.1%, respec-
tively; p=0.89).
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Figure 2. Temporal changes in adherence to initial antithrombotic strategy during follow-up. AF: atrial fibrillation; DAPT: dual antiplatelet
therapy, PCI: percutaneous coronary intervention

Figure 5 shows the incidence of 1-year clinical events (MACCE
or major actionable bleeding) by physician-perceived risk and cal-
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For ischaemic events, increasing physician-perceived ischae-
mic risk (odds ratio [OR] 1.52, 95% confidence interval [CI]:
1.07-2.16; p=0.019; area under the curve [AUC] 0.59) and
CHA,DS,-VASc score (OR 1.29, 95% CI. 1.06-1.57; p=0.011;
AUC 0.59) were moderately discriminatory for increased risk

12.1%

11.9%

Intermediate
physician-rated risk

Very low or low
physician-rated risk

High or very high

physician-rated risk of MACCE. In a multivariable model adjusted for age, sex and

W HAS-BLED score >3 M CHA,DS,-VASC score >2 body mass index, both physician-perceived ischaemic risk and
CHA,DS,-VASc score were associated with a trend for greater risk
of MACCE (Supplementary Table 4).

For bleeding events, increasing physician-perceived bleeding risk
(OR 1.39, 95% CI: 1.03-1.89; p=0.034; AUC 0.58) but not HAS-

BLED score (OR 1.07, 95% CI: 0.75-1.54; p=0.70; AUC 0.51)

Figure 3. Distribution of (a) physician-rated stroke risk in AF-PCI
patients with CHA ,DS2VASc score 22, and (b) physician-rated
bleeding risk in AF-PCI patients with HAS-BLED Score >3.

AF: atrial fibrillation; PCI: percutaneous coronary intervention

Table 3. One-year clinical outcomes by antithrombotic therapy strategy.

DAPT DITETRGETETY Triple therapy
105 (21.0%) 65 (13.0%) 338 (67.0%) | Mvale
Primary outcomes
MACCE 19 (18.5%) 8 (12.7%) 46 (14.1%) 0.2479
Major actionable bleeding BARC 2, 3 or 5 15 (15.1%) 5(7.9%) 48 (14.7%) 0.8914
Ischaemic endpoints | MACE 16 (15.5%) 8 (12.7%) 38 (11.6%) 0.2430
Death 11 (10.7%) 5 (8.0%) 27 (8.3%) 0.4182
Cardiovascular death 9 (9.0%) 5 (8.0%) 20 (6.1%) 0.2847
Myocardial infarction 4 (4.0%) 1(1.7%) 13 (4.1%) 0.8731
Ischaemic stroke 1(1.1%) 2 (3.3%) 3(1.1%) 0.6670
Any stroke 1(1.1%) 2 (3.3%) 5(1.7%) 0.9309
Definite/probable stent thrombosis 1 (1.0%) 1 (1.5%) 4 (1.2%) 0.9004
TLR 5(5.2%) 0 (0.0%) 16 (5.0%) 0.7671
TVR 8 (8.4%) 3 (4.9%) 19 (5.9%) 0.4611
Bleeding endpoints BARC 1 10 (10.5%) 5 (8.6%) 32 (9.9%) 0.9891
BARC 2 11 (11.2%) 2(3.1%) 35(10.7%) 0.7817
BARC 3-5 7 (7.5%) 4 (6.5%) 18 (5.6%) 0.5201
Numbers are expressed as n (K-M%). BARC: Bleeding Academic Research Consortium; DAPT: dual antiplatelet therapy; MACCE: major adverse cardiac
and cerebrovascular events (death, myocardial infarction, stroke, def/prob ST, TLR); MACE: major adverse cardiac events (death, myocardial infarction,
ischaemic stroke, def/prob ST); ST: stent thrombosis; TLR: target lesion revascularisation; TVR: target vessel revascularisation
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CENTRAL ILLUSTRATION Physician and patient perceptions
smartphone survey responses in the overall patient sample.

Physician questionnaire
Which risk scores influenced your decision?

(%) 80.0 713.9%
60.0
1004 40.7%
200 1
00
CHA,DS,VASc HAS-BLED

Which 2 factors were the most important in making your decision?
(%) 100.0 93.8% 89.9%

80.0

60.0
40.0

20.0
6.2%

3.9%  25%  25%

Safety Efficacy Familiarity Availability Cost

Frequency

regarding use of antithrombotic therapy derived from

Patient questionnaire
| am convinced about the importance of my therapy

(%) 80.0
62.8%
60.0 4
40.0
30.2%
20.0 4
Oy
loen o M
’ Disagree Disagree Not Agree Agree
completely  mostly sure mostly  completely

With my heart condition, | am most worried about (select 2)
(%) 100.0 4

80.0

63.4%
60.0 -

30.6%  475%
40.0
201 191%  14.8%
5.8%

0.0

Heart Stroke Death Stent-related Major Frequent

attack problems bleeding  testing

was moderately discriminatory for increased risk of major action-
able bleeding. In a multivariable model adjusted for age, sex and
body mass index, increasing physician-perceived bleeding risk and
not HAS-BLED score was associated with a greater risk of major
actionable bleeding (Supplementary Table 4).

Discussion
The AVIATOR 2 international study is the first digital health study
to analyse physician preferences and patient perspectives at point-of-
care in AF patients undergoing PCI. The main findings of this analy-
sis are as follows: 1) triple therapy was the most common strategy
used at discharge after AF-PCIL, in 66.5% of patients, followed by
DAPT in 20.7% and dual therapy in 12.8%. However, de-escalation
of TT over time was common, primarily driven by the discontinua-
tion of ASA, thus shifting the majority of TT patients to a dual strat-
egy; 2) subjective perceptions of both ischaemic and bleeding risks
by clinicians were poorly calibrated with empiric estimates of the
same; 3) physicians rated safety most highly followed by efficacy
in decision-making of ATT, whereas patients expressed greater con-
cern regarding risk of stroke and MI rather than bleeding; 4) 1-year
MACCE occurred in 15.3%, and BARC 2, 3 or 5 major actionable
bleeding in 13.8% of patients without statistically significant differ-
ences in clinical outcomes between the ATT groups.

We noted that 78% of patients in the current study were dis-
charged on an anticoagulant and the most common strategy was
TT in two-thirds of patients followed by DAPT and dual therapy.

Dual therapy combinations utilised higher rates of NVKA, rather
than VKA, and very low rates of aspirin. Significant baseline dif-
ferences were noted in patients across the 3 ATT strategies, with
greater clinical comorbidities in the dual therapy group with
respect to age, CKD, anaemia, prior PCI and CABG. Procedurally,
however, the rate of radial access was lower with fewer complex
lesions, greater use of bare metal stents, and lower use of proton
pump inhibitors in dual therapy patients. Validated scores did not
appear to impact decision-making on ATT use after PCI, with no
differences in calculated scores between the groups. Importantly,
though, our study demonstrates temporal changes in ATT strategy
following AF-PCI with de-escalation of TT in keeping with con-
temporary guidelines. The greatest change occurred in patients
receiving TT, with aspirin discontinuation occurring in over 50%
of patients by 6 months. These results are consistent with recent
consensus statements supporting a limited duration of TT in such
patients to minimise comorbidity related to bleeding's.

We noted a significant discrepancy between validated scores
and physician ratings for stroke and bleeding in the current study
cohort. Prior research comparing physician and objective assess-
ments for stroke in AF patients has shown similar discordance!'.
Steinberg et al also showed that physician determination of bleed-
ing risk was not aligned with calculated ATRIA bleeding scores,
albeit we did not report on this score in the current analysis''. In
general, physicians place greater emphasis on bleeding over stroke
risk and may avoid anticoagulation to minimise major or fatal
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Figure 4. Cumulative incidence of 1-year primary outcomes in the overall cohort and by antithrombotic therapy strategy. ATT: antithrombotic
therapy, BARC: Bleeding Academic Research Consortium; DAPT: dual antiplatelet therapy; MACCE: major adverse cardiac and

cerebrovascular events

bleeding outcomes!’. However, anticoagulants may also be inad-
vertently avoided due to incorrect determination of stroke risk's.
These results highlight a lack of adequate calibration between
subjective and empiric estimates of ischaemic and bleeding risk.
Integrating decision-support tools within electronic health records
is one strategy that might improve decision-making and clinical
outcomes'”.

Conversely to our findings, prior studies have shown antico-
agulant undertreatment in nearly 50% of patients with AF, which

A 1-year MACCE by physician-rated stroke risk
and CHA,DS -VASc score

CHA,DS,VASc score <2 171%
154 M CHA,DS,VASc score >2

. 9% 10%

Very low or low

Intermediate High or very high
physician-rated stroke risk

physician-rated stroke risk physician-rated stroke risk
Only 3 patients had CHA,DS,VASc <2 and they experienced no MACCE events

is a major concern®*?!' since undertreatment can result in greater
stroke and mortality??. In our study survey, while physicians
rated the need for both safety and efficacy highly in their pre-
scription practices, patients were more concerned about ischaemic
rather than bleeding risk. Approximately 50% of patient responses
expressed concern regarding stroke risk, compared with 15% of
responses expressing concern regarding the risk of bleeding and
6% of responses regarding the need for frequent blood tests. These
results suggest that clinical priorities are not always aligned with
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and HAS-BLED score 19%

M HAS-BLED score <3
154 @ HAS-BLED score >3

1% 9,

Intermediate

Very low or low
physician-rated bleeding risk  physician-rated bleeding risk  physician-rated bleeding risk

High or very high

=
=
S
=X
=
=
]
2
<
@
S
=
o
=
n
o
N
o
e
@
o
2]
(S]]
&
o
2]
2]
a

Figure 5. Incidence of 1-year clinical events (MACCE or major actionable bleeding) by physician-perceived risk and calculated scores.
BARC: Bleeding Academic Research Consortium; MACCE: major adverse cardiac and cerebrovascular events




G992-9G92:81'2¢0¢ UoiuaAIajoinNg |

patient values and preferences, and emphasise the need for shared
decision-making in such patients.

With respect to clinical outcomes, the incidence of bleeding and
ischaemic events was similarly high in this cohort, occurring in
approximately 1 in 7 to 1 in 8 patients. These observed bleeding
rates are in keeping with results from randomised trials. Moreover,
our results confirm the susceptibility of AF-PCI patients to both
ischaemic and bleeding adverse outcomes*’, emphasising the
scope of the problem and the need for tailored treatment regimens.
Despite the lack of statistical differences and within the limitations
of a small sample size, it may be noteworthy that 1-year major
bleeding events were numerically lower in the dual therapy group
without an increase in ischaemic outcomes.

In exploratory models, physician-perceived ischaemic and
bleeding risk as well as CHA,DS-VASc score were moder-
ately discriminatory for clinical events in our cohort, whereas
HAS-BLED score was not, suggesting the need for customised
approaches and discussion, combining clinical expertise and risk
scores but not relying on the latter alone.

Limitations

AVIATOR 2 was an observational study with limitations inherent
to the study design. Treatment was at the discretion of the manag-
ing physician. The observational registry design of the study results
in enrolment bias, and, as such, study findings should be consid-
ered exploratory and hypothesis-generating. The results of the cur-
rent analysis are impacted by the small sample size secondary to
slow recruitment and the study was thus underpowered to show
differences in clinical outcomes between the groups compared.
Premature interruption of the study precluded enrolment of the
desired patient numbers per the statistical design limiting the power
to report on the hypothesis. In addition to patient reported events,
we reported research staff and clinical events committee triggered
events based on hospital presentation or drop in haemoglobin,
however events may be under-reported. One-year triple therapy is
not the standard-of-care after PCI. At the time of study design ran-
domised trial data were not available. The results from major ran-
domised trials analysing ATT strategies were not available at the
time of enrolment (except for PFONEER-AF), which today have
a significant influence on decision-making regarding ATT pre-
scriptions in AF-PCI patients. The study remains novel however, in
reporting patient and physician factors relevant to antithrombotic
prescription and the mismatch between subjective physician risk
assessment and objective empiric risks for stroke and bleeding.

Conclusions

The AVIATOR 2 study is the first digital health real-world study
to examine physician and patient perspectives at point-of-care
and choice of ATT in patients with atrial fibrillation undergoing
PCI. Triple therapy was the most common discharge strategy after
AF-PCI, followed by DAPT and dual therapy; and de-escalation of
triple therapy in follow-up was high. Despite baseline differences
between the ATT groups there were no significant differences

in clinical outcomes up to 1 year. Agreement between physi-
cian-assessed risks and CHA,DS,-VASc and HAS-BLED scores
was modest. Physicians rated safety first when prescribing ATT,
whereas patients feared stroke more than bleeding. These results
highlight the mismatch between physician-perceived and calculated
risks, as well as emphasising the importance of shared decision-
making between physicians and patients. Dynamic risk stratifica-
tion in follow-up after AF-PCI and a “patient-centred” approach is
crucial to managing ATT beyond the early post-procedural period.

Impact on daily practice

The AVIATOR 2 study findings indicate the patterns of
antithrombotic therapy usage in clinical practice after non-
valvular AF-PCI in recent years, prior to availability of major
randomised trials, with triple therapy usage at discharge in
66.5% patients. Importantly, the study also demonstrates tem-
poral changes in antithrombotic therapy strategy during follow-
up. The greatest change occurred in patients receiving triple
therapy, with aspirin discontinuation occurring in over 50%
patients by 6 months. This study highlights the discrepancies
between subjective physician ratings for stroke and bleeding
assessed at point-of-care during index PCI and objective risk
scores in non-valvular AF-PCI patients. The study underscores
the mismatch in patient and physician concerns vis-a-vis
stroke risk versus bleeding post-PCI. Shared decision-making

and a patient-centred approach is required to ensure adherence.
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Supplementary Table 1: Principal Investigators, research teams and number of patients enrolled per site

# Site Name Enrolled PI Research staff
Mount Sinai Hospital New York, n Nicole Saint-Vrestil;
1 178 Annapoorna Kini, MD )
USA Santa Jimenez
2 Clinica Mediterranea, Italy 84 Carlo Briguori, MD Francesca Di Micco
o o Sergio Buccheri, MD;
AOU Policlinico-Vittorio Emanuele, )
3 72 Davide Capodanno, MD, PhD Sara Romano, MD
Italy o
Cristina Marletta
Onassis Cardiac Surgery Center, ] ] ]
4 47 loannis lakovou, MD Georgia Koumoukeli, MD
Greece
5 Helios Amper Klinikum, Gernany 42 Bernhard Witzenbichler, MD Marion Sengewald
o Simone Calcagno, MD;
6 Policlinico Umberto I, ltaly 38 Gennaro Sardella, MD )
Erika Cavallo, MD
NYU Langone Hospital-Long Island, ] o
7 16 Kevin Marzo, MD Dipti Patel
Mineola, NY, USA
Cone Health Lebauer Heart Tammy Hedrick;
8 ) 15 Thomas Stuckey, MD )
Foundation, USA Sally Milks
9 Aurora Healthcare, USA 9 Anthony DeFranco, MD Dena Burke
) Alaide Chieffo, MD Vega Rusconi, MD;
10 San Raffaele Hospital, Italy 9 ) ] i
Antonio Colombo, MD Federica Rossi, MD
Elizabeth Haag;
11 St. Francis Hospital, USA 4 Richard Shlofmitz , MD Linda Bongiovanni;

Meghan Murray




Supplementary Table 2: Multivariable predictors of triple therapy at discharge

OR (95% ClI) for triple p-value
therapy at discharge
Drug-eluting stent use 1.99 (1.15-3.46) 0.013
Peripheral artery disease 0.53 (0.27-1.02) 0.057
B2/C type lesion 0.29 (0.19-0.43) <0.0001
Prior Myocardial Infarction 0.71 (0.46-1.09) 0.117

Cl: confidence interval; OR: odds ratio



Supplementary Table 3: Physician and patient perceptions across antithrombotic treatment
strategies

DAPT (n=105) Dual (n=65) Triple (n=338) p-value
PHYSICIAN PERCEPTIONS
Stroke risk (n=508) 0.19
Very low 1 (1.0%) 0 (0.0%) 6 (1.8%)
Low 10 (9.5%) 7 (10.8%) 39 (11.5%)
Intermediate 45 (42.9%) 26 (40.0%) 162 (47.9%)
High 41 (39.1%) 32 (49.2%) 115 (34.0%)
Very high 8 (7.6%) 0 (0.0%) 16 (4.7%)
Bleeding risk (n=507) 0.95
Very low 0 (0.0%) 0 (0.0%) 4 (1.2%)
Low 18 (17.1%) 12 (18.5%) 55 (16.3%)
Intermediate 51 (48.6%) 28 (43.1%) 167 (49.6%)
High 27 (25.7%) 20 (30.8%) 89 (26.4%)
Very high 9 (8.6%) 5 (7.7%) 22 (6.5%)
PHYSICIAN FACTORS AFFECTING CHOICE OF THERAPY
Safety (n=508) 0.22
Not important 0 (0.0%) 0 (0.0%) 1 (0.3%)
Somewhat important 5 (4.8%) 0 (0.0%) 17 (5.0%)
Important 12 (11.4%) 11 (16.9%) 38 (11.2%)
Very Important 34 (32.4%) 15 (23.1%) 120 (35.5%)
Extremely Important 54 (51.4%) 39 (60.0%) 162 (47.9%)
Efficacy (n=508) 0.31
Not important 0 (0.0%) 0 (0.0%) 2 (0.6%)
Somewhat important 5 (4.8%) 0 (0.0%) 16 (4.7%)
Important 22 (21.0%) 15 (23.1%) 59 (17.5%)
Very Important 40 (38.1%) 17 (26.2%) 116 (34.3%)
Extremely Important 38 (36.2%) 33 (50.8%) 145 (42.9%)
Availability (n=508) 0.24
Not important 17 (16.2%) 7 (10.8%) 73 (21.6%)
Somewhat important 20 (19.1%) 19 (29.2%) 67 (19.8%)
Important 42 (40.0%) 27 (41.5%) 116 (34.3%)
Very Important 17 (16.2%) 9 (13.9%) 64 (18.9%)
Extremely Important 9 (8.6%) 3 (4.6%) 18 (5.3%)
Familiarity (n=508) 0.03
Not important 10 (9.5%) 15 (23.1%) 51 (15.1%)
Somewhat important 25 (23.8%) 7 (10.8%) 45 (13.3%)
Important 39 (37.1%) 26 (40.0%) 113 (33.4%)
Very Important 27 (25.7%) 13 (20.0%) 110 (32.5%)
Extremely Important 4 (3.8%) 4 (6.2%) 19 (5.6%)
Cost (n=508) 0.87
Not important 28 (26.7%) 13 (20.0%) 87 (25.7%)
Somewhat important 27 (25.7%) 19 (29.2%) 104 (30.8%)
Important 34 (32.4%) 20 (30.8%) 97 (28.7%)
Very Important 13 (12.4%) 9 (13.9%) 39 (11.5%)

Extremely Important 3 (2.9%) 4 (6.2%) 11 (3.3%)




Frequency of blood tests (n=508) 0.06
Not important 12 (11.4%) 16 (24.6%) 73 (21.6%)
Somewhat important 24 (22.9%) 15 (23.1%) 74 (21.9%)
Important 46 (43.8%) 19 (29.2%) 97 (28.7%)
Very Important 19 (18.1%) 11 (16.9%) 84 (24.9%)
Extremely Important 4 (3.8%) 4 (6.2%) 10 (3.0%)
DAPT (n=41) Dual (n=15) Triple (n=141) p-value
Most important factors affecting
physician choice (n=197)
Safety 39 (95.1%) 14 (93.3%) 135 (95.7%) 0.72
Efficacy 39 (95.1%) 15 (100.0%) 133 (94.3%) 1.0
Availability 0 (0.0%) 0 (0.0%) 2 (1.4%) 1.0
Familiarity 0 (0.0%) 0 (0.0%) 0 (0.0%) -
Cost 2 (4.9%) 0 (0.0%) 4 (2.8%) 0.76
Frequency of blood tests 0 (0.0%) 0 (0.0%) 2 (1.4%) 1.0
DAPT (n=105) Dual (n=65) Triple (n=337) p-value
PATIENT PERCEPTIONS
Importance of treatment (n=507) 0.06
Disagree completely 1 (1.0%) 1 (1.5%) 0 (0.0%)
Disagree mostly 0 (0.0%) 0 (0.0%) 6 (1.8%)
Not sure 6 (5.7%) 5 (7.7%) 14 (4.2%)
Agree mostly 25 (23.8%) 15 (23.1%) 113 (33.5%)
Agree completely 73 (69.5%) 44 (67.7%) 204 (60.5%)
Treatment does more harm than 0.23
good (n=508)
Disagree completely 48 (45.7%) 30 (46.2%) 137 (40.5%)
Disagree mostly 23 (21.9%) 23 (35.4%) 99 (29.3%)
Not sure 14 (13.3%) 7 (10.8%) 57 (16.9%)
Agree mostly 17 (16.2%) 3 (4.6%) 36 (10.7%)
Agree completely 3(2.9%) 2 (3.1%) 9 (2.7%)
Worry regarding cost (n=508) 0.13
Disagree completely 53 (50.5%) 18 (27.7%) 129 (38.2%)
Disagree mostly 13 (12.4%) 11 (16.9%) 64 (18.9%)
Not sure 13 (12.4%) 14 (21.5%) 63 (18.6%)
Agree mostly 13 (12.4%) 13 (20.0%) 45 (13.3%)
Agree completely 13 (12.4%) 9 (13.9%) 37 (11.0%)
Major patient concerns (n=197) DAPT (n=43) Dual (n=13) Triple (n=141) p-value
Fear of heart attack 27 (62.8%) 8 (61.5%) 80 (56.7%) 0.80
Stent related problem 7 (16.3%) 1(7.7%) 9 (6.4%) 0.08
Stroke 17 (39.5%) 3(23.1%) 76 (53.9%) 0.04
Death 29 (67.4%) 11 (84.6%) 91 (64.5%) 0.39
Major bleeding 4 (9.3%) 3(23.1%) 22 (15.6%) 0.39
Frequent blood tests 2 (4.7%) 0 (0.0%) 4 (2.8%) 0.75

Numbers are shown as n (%) derived from valid values. DAPT: dual antiplatelet therapy



Supplementary Table 4: Multivariable associations between physician perceived risks or
empirical scores and 1-year clinical events

OR (95% ClI) for 1- p-value
year events

MACCE

Physician perceived ischemic risk 1.37 (0.99-1.90) 0.061
CHA:DS,VASc score 1.25 (0.99-1.58) 0.057
Age 1.01 (0.97-1.04) 0.725
Sex 1.36 (0.73-2.53) 0.330
Body mass index 0.99 (0.94-1.04) 0.236
Major actionable bleed

Physician perceived bleeding risk 1.36 (1.02-1.81) 0.037
HAS-BLED score 0.97 (0.65-1.44) 0.877
Age 1.01 (0.98-1.05) 0.367
Sex 0.85 (0.50-1.45) 0.557
Body mass index 0.97 (0.92-1.02) 0.236

ClI: confidence interval; MACCE: major adverse cardiac and cerebrovascular events (death, myocardial infarction, stroke, definite/probable
stent thrombosis, target lesion revascularisation); OR: odds ratio



Supplementary Figure 1A: Physician Questionnaire

What is your subjectively perceived risk of adverse ischemic cardiac outcome for your patient?

I—I\/ery low I—ILow J Intermediate J High J Very high

What is your subjectively perceived risk of adverse ischemic cerebrovascular outcome for your patient?

I—IVery low ol Low J Intermediate J High I—IVery high

What is your subjectively perceived risk of adverse bleeding outcome for your patient?

I—IVery low L Low L Intermediate o High o Very high

Which risk score influenced your decision for antithrombotic therapy in this patient?

| CHA,DS,-VASe I cHADS, L_HAS-BLED LIATRIA INone

If platelet reactivity was tested, did it influence your decision?

ol Yes ) No

How important were the following factors in making your anti-thrombotic therapy selection? (Circle your answer)

Not Somewhat Important Very Extremely
Efficacy
important important important important
Not Somewhat Important Very Extremely
Safety
important important important important
c Not Somewhat Important Very Extremely
ost
important important important important
Not Somewhat Important Very Extremely
Familiarity
important important important important
Not Somewhat Important Very Extremely
Availability
important important important important
Not Somewhat Important Very Extremely
Frequency
important important important important

Which two factors were most important in making your anti-thrombotic therapy selection?

J Efficacy Ll Safety L cost J Familiarity ul Availability J Frequency

Which two factors were least important in making your anti-thrombotic therapy selection?

= Efficacy L Safety I—ICost =l Familiarity J Availability ) Frequency




Supplementary Figure 1B: Patient Questionnaire

With my heart condition I am most worried about (Two choices)

Stent related problem  Heart attack Stroke Major bleeding Frequent blood Death

testing

With my heart condition I am least worried about (Two choices)

Stent related problem Heart attack Stroke Major bleeding Frequent blood Death

testing

I am convinced about the importance of my prescription medication

=) Disagree completely L Disagree mostly L Not sure & Agree mostly U Agree completely

I worry that my prescription medication will do more harm than good to me

=) Disagree mostly L Not sure

=) Disagree completely =) Agree mostly =) Agree completely

I feel financially burdened by my out-of-pocket expenses for my prescription medication

= Disagree mostly = Not sure

—IDisagree completely —IAgree mostly —IAgree completely




