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Abstract

Aims: A guided de-escalation of P2Y , inhibitor treatment is considered an alternative treatment strategy in
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diabetic patients. The aim of this study was to compare the outcomes of platelet function testing (PFT)-guided
de-escalation of dual antiplatelet therapy (DAPT) in ACS patients with and without diabetes mellitus.

Methods and results: The TROPICAL-ACS trial randomised 2,610 biomarker-positive ACS patients
1:1 to either standard treatment with prasugrel for 12 months (control group) or PFT-guided DAPT de-
escalation. The association and interaction of diabetes on clinical endpoints across treatment groups and on
platelet reactivity was investigated. In diabetic patients (n=527, 20.2%), the overall event rates were high
and the one-year incidence of the primary endpoint (cardiovascular death, myocardial infarction, stroke or
bleeding >grade 2) did not differ between guided de-escalation and control group patients (12.5% vs 10.8%;
HR 1.17, 95% CI: 0.71-1.93, p=0.55). In non-diabetic patients (n=2,083, 79.8%), the one-year incidence of
the primary endpoint was lower in the guided de-escalation vs control group (6.1% vs 8.5%; HR 0.71, 95%
CI: 0.52-0.99, p=0.04, p, =0.10). Diabetic patients showed higher platelet reactivity levels in both control
(=on prasugrel, p=0.01) and guided de-escalation group (=on clopidogrel, p=0.005) patients.

Conclusions: Although diabetic status did not significantly interfere with the treatment effects of guided
DAPT de-escalation, our results suggest that this approach might be safe and effective in non-diabetic

patients. Further investigation is definitely warranted in diabetic patients.
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Abbreviations

ACS acute coronary syndrome

ADP adenosine diphosphate

DAPT dual antiplatelet therapy

HPR high platelet reactivity

IDDM insulin-dependent diabetes mellitus
NIDDM
PFT platelet function testing

non-insulin-dependent diabetes mellitus

Introduction

Current guidelines' recommend potent P2Y , receptor inhibition
with ticagrelor or prasugrel for up to one year in invasively man-
aged acute coronary syndrome (ACS) patients. Landmark analyses
elaborated that the greatest ischaemic benefits of potent platelet
inhibition are seen early, whereas the risk for bleeding compli-
cations is a major issue during maintenance treatment>3. Such
time-dependent risk patterns as well as clinical and socio-eco-
nomic circumstances* have strengthened interest in dual antiplate-
let therapy (DAPT) de-escalation strategies®, with a preference for
treatment with potent P2Y,, inhibitors only during the first weeks
after percutaneous coronary intervention (PCI). Indeed, switch-
ing antiplatelet agents including a strategy of DAPT de-escalation
is commonly practised*®’; however, smaller studies®® have pro-
vided conflicting results on outcomes of ACS patients follow-
ing a uniform and non-guided approach of DAPT de-escalation.
The clinical relevance and importance of switching P2Y , inhibi-
tors, including a strategy of DAPT de-escalation, was highlighted
recently in an International Expert Consensus document’.

In the randomised TROPICAL-ACS trial'’, we identified and
established a platelet function testing (PFT)-guided DAPT de-
escalation with an early switch from prasugrel to clopidogrel as
an effective, safe and alternative treatment strategy in invasively
managed ACS patients. Subsequently, the 2018 ESC/EACTS
Guidelines on myocardial revascularisation have included a new
recommendation on guided DAPT de-escalation as a treatment
concept that may be considered as an alternative DAPT strategy for
ACS patients'. The concept of DAPT de-escalation was also incor-
porated in an update on the product label of clopidogrel'. With
respect to DAPT strategies in diabetic patients, several studies
investigating the effect of DAPT prolongation found no significant
heterogeneity between patients with and those without diabetes
concerning the reduction of ischaemic risk, while extended DAPT
increased the risk of bleeding in both populations'?. In line with
these studies, current guideline recommendations do not consider
diabetes status per se as a driver for prolonged DAPT. Despite
a lack of heterogeneity for DAPT duration, the presence of dia-
betes mellitus, which is associated with a prothrombotic milieu'3,
a high ischaemic risk' and increased levels of platelet reactiv-
ity!, may impact on treatment effects of DAPT de-escalation
(DAPT potency). In line with this, prasugrel was found to be of
particular benefit in patients with diabetes mellitus'. Thus, dedi-
cated analyses are mandatory. In this pre-specified substudy from
the TROPICAL-ACS trial, we aimed to assess whether patient

outcomes following guided de-escalation of antiplatelet treatment
may differ in the setting of diabetes mellitus.
Editorial, see page 486

Methods

STUDY DESIGN AND PATIENTS

TROPICAL-ACS was an investigator-initiated and randomised
multicentre trial in ACS patients undergoing PCI. The trial was
conducted at 33 sites in Europe (ClinicalTrials.gov Identifier:
NCT01959451) and more details on the study design have been
published previously'®. In brief, this trial enrolled biomarker-
positive ACS patients (aged >18 and <80 years) after PCI. For
this specific substudy, which was pre-specified in the study pro-
tocol, the study cohort was stratified into diabetic and non-dia-
betic patients. The cohort of diabetic patients included patients
on insulin, oral antidiabetics and/or on dietary diabetes manage-
ment. Details on randomisation and study procedures, study end-
points and statistical analysis are provided in Supplementary
Appendix 1-Supplementary Appendix 3'%'417.18,

Results

STUDY POPULATION

TROPICAL-ACS enrolled 2,610 ACS patients after PCI. Of
these, 1,306 patients were randomised to the control group and
1,304 to the guided de-escalation group. Overall, 527 patients
(20.2%) were diabetic patients and 2,083 (79.8%) were non-dia-
betic patients. Diabetic patients were subdivided into 368 patients
(69.8%) with non-insulin-dependent diabetes (NIDDM), among
whom 67 patients were treated by dietary management only, and
a subgroup of insulin-dependent diabetes mellitus (IDDM) patients
consisting of 159 subjects (30.2%). Figure 1 illustrates the study
flow and the subgroups investigated in this analysis. Table 1 lists
the baseline characteristics of all study patients stratified by diabe-
tes status and study group. Overall, angiographic and procedural
characteristics were equally distributed across the stratified study
groups, except for more PCIs performed on coronary artery bypass
grafts in the non-diabetic control group (Supplementary Table 1).
The overall adherence rate to the per protocol mandated treatment
was 92.7% in the diabetes group (control 93.8% vs guided de-
escalation 91.4%) and 94.7% in the non-diabetes group (control
94.3% vs guided de-escalation 95.1%).

PLATELET FUNCTION AND DIABETES

Platelet function data were available for 2,527 patients (97%). In
prasugrel-treated control group patients with platelet function data
(n=1,261), adenosine diphosphate (ADP)-induced platelet aggre-
gation (median [IQR]) was significantly higher in diabetic vs
non-diabetic patients (29.0 U [20.0-40.0] vs 25.3 U [17.0-37.0],
p=0.01). This difference for diabetic vs non-diabetic patients was
even more pronounced in clopidogrel-treated (n=1,266) guided
de-escalation group patients (44.0 U [31.0-65.0] vs 38.0 U [25.0-
59.0], p=0.005). Figure 2 illustrates platelet function data in dia-
betic vs non-diabetic patients and for the study groups. Figure 3



Diabetes and guided DAPT de-escalation
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Figure 1. Study design and groups. ACS: acute coronary syndrome,; DAPT: dual antiplatelet therapy, HPR: high platelet reactivity,
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Table 1. Baseline characteristics of the study groups.
Diabetes (n=527)

Guided
de-escalation

No diabetes (n=2,083)

Guided
de-escalation

Control group

Control group

=27 group (n=240) S group (n=1,064)
Age, years 60.9 (9.5) 62.3 (9.4) 0.09 57.8 (10.3) 58.2 (10.1) 0.31
Male sex 219 (76.3) 184 (76.7) 1.00 804 (78.9) 845 (79.4) 0.79
Body mass index, kg/m? 30.6 (6.1) 29.9 (5.3) 0.19 27.8 (4.4) 27.7 (4.2) 0.72
Caucasian race 282 (98.3) 239 (99.6) 0.36 1,013 (99.4) 1,056 (99.2) 0.90
Previous percutaneous coronary intervention 68 (23.7) 44 (18.3) 0.16 118 (11.6) 129 (12.1) 0.73
Previous coronary artery bypass surgery 19 (6.62) 18 (7.5) 0.73 27 (2.7) 21 (2.0) 0.70
Previous myocardial infarction 58 (20.2) 33(13.8) 0.06 95 (9.3) 107 (10.1) 0.60
Previous peripheral artery occlusive disease 15 (5.23) 17 (7.1) 0.46 24 (2.4) 29 (2.7) 0.68
History of coronary artery disease 85 (29.6) 45 (18.8) 0.004 119 (11.7) 130 (12.2) 0.74
Renal insufficiency 22 (7.67) 17 (7.1) 0.87 12 (1.2) 16 (1.5) 0.57
Current smoker 100 (34.8) 82 (34.2) 0.99 491 (48.2) 509 (47.8) 0.99
Arterial hypertension 239 (83.3) 158 (82.1) 0.94 567 (55.6) 596 (56.0) 0.99
Hyperlipidaemia 126 (56.1) 96 (60.0) 0.66 368 (36.1) 402 (37.8) 0.73
Family history of coronary artery disease 106 (36.9) 71 (29.6) 0.08 360 (35.3) 348 (32.7) 0.21
Haemoglobin (g/dL) 13.9(1.8) 14.1 (1.9) 0.34 14.3 (1.5) 14.3 (1.6) 0.74
Creatinine (mg/dL) 0.9(0.3) 1.0 (0.5) 0.11 0.9(0.2) 0.9(0.2) 0.57
Aspirin 117 (40.8) 91 (37.9) 0.53 226 (22.2) 212 (19.9) 0.22
ADP receptor antagonist 26 (9.1) 20 (8.3) 0.88 50 (4.9) 51 (4.8) 0.92
Beta-blocker 127 (44.3) 111 (46.2) 0.66 241 (23.7) 267 (25.1) 0.44
ACE inhibitor 124 (43.2) 102 (42.5) 0.93 217 (21.3) 255 (24.0) 0.16
AT1 receptor antagonist 53 (18.5) 44 (18.3) 1.00 108 (10.6) 129 (12.1) 0.30
Calcium antagonist 64 (22.3) 63 (26.2) 0.31 102 (10.0) 115 (10.8) 0.57
Proton pump inhibitor 65 (22.6) 49 (20.4) 0.60 110 (10.8) 125 (11.7) 0.53
Statin treatment 118 (41.1) 94 (39.2) 0.66 180 (17.7) 192 (18.0) 0.86

enzyme; ADP: adenosine diphosphate; AT: angiotensin

Data are n (%), mean (SD). P-values are for between study group comparisons in diabetes and non-diabetes patients. ACE: angiotensin-converting
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Figure 2. Box plots for ADP-induced platelet aggregation values
according to the pre-specified study and diabetes subgroups. The
black line denotes the median, boxes denote the upper and lower
quartile of values and whiskers denote the 10" and 90" percentile.
Outliers are shown as grey boxes.
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Figure 3. Bar charts for the percentage of patients with HPR
according to the pre-specified study and diabetes subgroups. The
boxes denote the rate of HPR in the various subgroups. HPR: high
platelet reactivity

shows the HPR rates, which were significantly higher in diabetic
patients in the guided de-escalation group and numerically higher
in the control group.

CLINICAL OUTCOMES AND DIABETES

In the 527 diabetic patients, the overall event rates were high,
and the one-year incidence of the primary endpoint did not differ
between guided de-escalation and control group patients (12.5%
vs 10.8%; HR 1.17, 95% CI: 0.71-1.93, p=0.55). The incidence
of BARC >2 bleedings in diabetic patients was 6.3% in de-esca-
lation vs 5.6% in the control group (HR 1.14, 95% CI: 0.56-2.30,
p=0.75). All-cause mortality at one year was 2.9% (7 events) in
the guided de-escalation group vs 1.4% (4 events) in the con-
trol group (p=0.23). Table 2 shows the entire clinical outcome
data for diabetic patients and Figure 4 illustrates time-to-event

analysis for the primary endpoint, the combined ischaemic end-
point and bleeding events. Supplementary Table 2 provides addi-
tional information on outcomes for IDDM and NIDDM patients.
Both ischaemic and bleeding event rates were high in IDDM
patients. While no statistically significant differences were found
for diabetes types across study groups, we have to acknowledge
that combined ischaemic event rates were nearly twice as high
in IDDM patients in the guided de-escalation vs control group
(13.7% vs 7.0%, p=0.17).
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Figure 4. Kaplan-Meier curves for key endpoints in diabetic patients.
Primary endpoint (A), combined ischaemic events (B) and the key
secondary endpoint (C) in diabetic patients at 12-month follow-up.



Table 2. Clinical outcomes of study groups and diabetic status.

Diabetes
groups

Net clinical benefit

Diabetes and guided DAPT de-escalation

Guided
de-escalation

group

Hazard ratio
(95% CI)

p-value for
interaction

Primary endpoint (cardiovascular death, No diabetes 87 (8.5) 65 (6.1) 0.71 (0.52-0.99) 0.04 0.10

myocardial infarction, stroke, bleeding BARC 22) | Djabetes 31(10.8) 30(12.5) 1.17 (0.71-1.92) | 0.55

Combined ischaemic events (cardiovascular No diabetes 26 (2.6) 17 (1.6) 0.63 (0.34-1.15) 0.13 0.02

death, myocardial infarction, stroke) Diabetes 16 (5.6) 15 (6.3) 1.12 (0.55-2.27) 0.75 '

Cardiovascular death No diabetes 6 (0.6) 1(0.1) 0.16 (0.02-1.33) 0.09 0.04
Diabetes 3(1.1) 6 (2.5) 2.42 (0.61-9.67) 0.21

Myocardial infarction No diabetes 18 (1.8) 15 (1.4) 0.80 (0.40-1.58) 0.52 0.59
Diabetes 10 (3.5) 9 (3.8) 1.09 (0.44-2.67) 0.86

Stroke No diabetes 3(0.3) 2(0.2) 0.64 (0.11-3.83) 0.63 0.60
Diabetes 4 (1.4) 1(0.4) 0.30 (0.03-2.66) 0.28

Stent thrombosis (definite) No diabetes 2(0.2) 2 (0.2) 0.96 (0.14-6.82) 0.97 0.83
Diabetes 1(0.4) 0 (0.0) NA 0.90

All-cause mortality No diabetes 8(0.8) 4(0.4) 0.48 (0.14-1.59) 0.23 S
Diabetes 4 (1.4) 7 (2.9) 2.12 (0.62-7.24) 0.23

Urgent revascularisation No diabetes 26 (2.6) 31 (2.9) 1.13(0.67-1.91) 0.64 0.07
Diabetes 3(1.1) 9(3.8) 5.51 (1.19-25.5) 0.03

Key secondary endpoint (BARC bleeding >2) No diabetes 63 (6.2) 49 (4.6) 0.74 (0.51-1.08) 0.12 0.29
Diabetes 16 (5.6) 15 (6.3) 1.14 (0.56-2.30) 0.75

BARC type 1 or 2 No diabetes 99 (9.7) 78 (7.3) 0.75 (0.55-1.00) 0.05 il
Diabetes 20 (7.0) 20 (8.3) 1.21 (0.65-2.24) 0.55

BARC type 3 or 5 No diabetes 14 (1.4) 14 (1.3) 0.96 (0.46-2.01) 0.91 0.57
Diabetes 6(2.1) 3(1.3) 0.61 (0.15-2.42) 0.48

Any BARC bleeding No diabetes | 113 (11.1) 91 (8.6) 0.76 (0.58-1.00) 0.05 0.19
Diabetes 24 (8.4) 23 (9.6) 1.16 (0.66-2.06) 0.61

Data are n (%). BARC: Bleeding Academic Research Consortium; Cl: confidence interval

In the 2,083 non-diabetic patients, the one-year incidence of the
primary endpoint was lower in the guided de-escalation vs con-
trol group (6.1% vs 8.5%; HR 0.71, 95% CI: 0.52-0.99, p=0.04,
p-value for interaction of diabetes on treatment effects=0.10). The
incidence of BARC >2 bleedings in non-diabetic patients was
4.6% in de-escalation vs 6.2% in the control group (HR 0.74, 95%
CI: 0.51-1.08, p=0.12). All-cause mortality at one year was 0.4%
(4 events) in the guided de-escalation group vs 0.8% (8 events)
in the control group (p=0.23). Tahle 2 shows the entire clinical
outcome data for non-diabetic patients and Figure 5 illustrates
time-to-event analysis for the primary endpoint, the combined
ischaemic endpoint and bleeding events.

Discussion

To the best of our knowledge, the present pre-specified analysis
from the randomised TROPICAL-ACS trial is the first investi-
gation on platelet function and clinical outcome data in diabetic
vs non-diabetic patients who are scheduled for DAPT de-escala-
tion treatment. Key findings from our study include that diabetic

patients showed comparable outcomes including their overall
ischaemic risk for a guided DAPT de-escalation vs a uniform pra-
sugrel treatment approach. In the larger cohort of non-diabetic
patients, we observed a net clinical benefit for a guided DAPT
de-escalation approach, which was mainly driven by a reduc-
tion in bleeding events. Our analysis is the first comparative PFT
assessment in prasugrel- vs clopidogrel-treated patients from
a randomised trial in invasively managed diabetic patients with
ACS. A key result in that respect is that diabetic patients showed
higher platelet reactivity levels in both control (=on prasugrel) and
guided de-escalation group (=on clopidogrel) patients.

There is recognition that diabetic patients with an ACS are at
higher risk for subsequent ischaemic events'®"”. Underlying mech-
anisms include a higher frequency of other cardiac risk factors®,
a greater burden of atherosclerotic disease, systemic inflamma-
tion®' and, most importantly, a heightened baseline* and on-treat-
ment platelet reactivity”. The results of our study in diabetic
patients confirm and extend these important observations by show-
ing a significantly higher risk for ischaemic events in diabetic vs
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Figure 5. Kaplan-Meier curves for key endpoints in non-diabetic
patients. Primary endpoint (A), combined ischaemic events (B) and
the key secondary endpoint (C) in non-diabetic patients at 12-month
Sfollow-up.

non-diabetic patients. In particular, the subset of IDDM patients
exhibited the highest ischaemic risk and — although not statistically
significant — ischaemic event rates were nearly twice as high for
guided de-escalation vs control group patients. This circumstance
alone mandates further studies in IDDM patients. Furthermore,
a significant interaction was found for treatment effects with dia-
betes status and cardiovascular death. It must be emphasised,

however, that event rates are very low for this individual endpoint
and the findings may be a play of chance since the study was not
powered sufficiently to detect differences for individual endpoints.
Of note, on-treatment platelet reactivity levels in diabetic patients
were markedly increased both on clopidogrel and also on prasugrel
treatment. To the best of our knowledge, this is the largest data
set from a randomised controlled trial of invasively managed ACS
patients which shows that even the potent P2Y,, inhibitor prasugrel
is not yet strong enough to achieve similar levels of on-treatment
platelet reactivity in diabetic vs non-diabetic patients. Further
dedicated trials in diabetic patients who exhibit HPR on prasugrel
are warranted. These studies may include potent i.v. antiplatelet
agents such as cangrelor** or GP IIb/Illa receptor inhibitors to
reduce the burden of HPR in ACS patients receiving potent P2Y ,
inhibitors further. While we have to acknowledge that our sub-
set of diabetic patients is comparatively small and comprises only
about one fifth of the entire TROPICAL-ACS population, results
suggest that a DAPT de-escalation strategy in diabetic patients is
not linked to a significant increase in adverse events presupposing
that platelet function testing confirmed responsiveness to clopi-
dogrel. Indeed, the present results are gaining further importance,
considering that the recent guidelines' have included a new rec-
ommendation on guided DAPT de-escalation as a treatment con-
cept that may be considered as an alternative DAPT strategy for
ACS patients. Further, a mostly unguided DAPT de-escalation is
commonly practised*’ and certainly includes a relevant number of
diabetic patients in a real-life setting. It is obvious that especially
the diabetic patients — if deemed necessary — might be more safely
de-escalated to clopidogrel when DAPT de-escalation is guided
by PFT. In contrast, de-escalation from potent P2Y, inhibitors
to clopidogrel without PFT guidance, especially in diabetics and
early after ACS, might expose patients to a substantially increased
ischaemic risk. However, to corroborate our results, especially in
the subset of patients with diabetes, further studies with and with-
out guidance of treatment are urgently needed.

The group of non-diabetic ACS patients constituted the major-
ity (approx. 80%) of enrolled subjects. In this large subset that
comprises >2,000 patients from the trial, DAPT could be safely
de-escalated as combined ischaemic events were similar and even
numerically lower when compared with uniform prasugrel treat-
ment. Indeed, we even observed a net clinical benefit of a guided
DAPT de-escalation strategy in these patients. This benefit for the
primary combined endpoint of our study was mainly driven by
a relative risk reduction of >25% for bleeding events with BARC
grade >2. In particular, minor and minimal bleeding events were
reduced in non-diabetic patients, whereas major (BARC 3 or 5)
bleeding complications were comparable between the two study
groups. However, even minor bleeding events are associated with
poor treatment compliance and increased healthcare costs related
to hospital readmissions or consultation of a primary care physi-
cian®. Thus, DAPT strategies that come along with a risk reduc-
tion for minor or minimal bleeding events should have a positive

impact on patients’ compliance, outcomes, and treatment costs. In



general, non-diabetic vs diabetic patients were found to be younger
and included a higher proportion of STEMI patients. Indeed,
both a younger age* and presence of STEMI vs NSTEMI! were
explored in prior analyses as variables that favoured the treatment
effects of a guided DAPT de-escalation. Results of our substudy
here are in line with these observations, as the treatment effects of
guided DAPT de-escalation were found to be more favourable in
non-diabetic vs diabetic patients. Of note, reflecting the smaller
sample size of certain subgroups (here: diabetic patients), such
associations and interactions within a certain subset of patients
would require investigations in larger cohorts of ACS patients.
With respect to the interaction of diabetes mellitus on treatment
effects across the study groups in our trial, we have to acknow-
ledge that formal interaction testing remained non-significant with
a borderline p-value for interaction of 0.10 for the primary end-
point. Again, this emphasises that further studies are needed that
should include various approaches of unguided and guided DAPT
de-escalation strategies.

Limitations

The TROPICAL-ACS trial was a non-inferiority and not a supe-
riority trial and the pre-specified subgroup of diabetic patients in
this trial was relatively small. Thus, results obtained in subgroups
must be considered as hypothesis-generating. The small subgroup
of diabetic patients leads to broader confidence intervals for the
studied combined and individual endpoints. Inclusion of BARC
bleeding type 2 softens the primary safety endpoint. Nevertheless,
even minor bleeds may have an important impact on treatment
compliance and outcomes®. Furthermore, our study protocol man-
dated choosing prasugrel; it remains unclear to what extent our
findings can be extrapolated to ticagrelor. Finally, IDDM patients
must be considered a subset of patients that carries a very high
ischaemic risk and heightened platelet reactivity. In TROPICAL-
ACS, they comprised only a small group of patients; further stud-
ies in this cohort are certainly warranted.

Conclusions

Although diabetic status did not significantly interfere with the treat-
ment effects of guided DAPT de-escalation, our results suggest that
this approach might be safe and effective in non-diabetic patients.
Further investigation is definitely warranted in diabetic patients.

Impact on daily practice

For various reasons (intended major surgery, socioeconomic
factors, side effects) and for certain patient subsets (elderly,
patients with high bleeding risk), DAPT including a potent
P2Y,, inhibitor is not feasible or safe. In these scenarios, guided
de-escalation may be considered since previous data indicated
its safety and efficiency. The results of the current analysis fur-
ther suggest that especially non-diabetic patients may obtain
a net clinical benefit from a PFT-guided DAPT de-escalation.
Further research is warranted in diabetic patients.

Diabetes and guided DAPT de-escalation
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Supplementary data

Supplementary Appendix 1. Randomisation and study procedures

Patients were randomised prior to discharge in a 1:1 fashion (Figure 1) to the two study
groups of either DAPT de-escalation guided by platelet function testing (PFT) (experimental
group) or a uniform treatment with prasugrel (control group), which is in line with current
guideline recommendations. Control group patients were planned to receive a 12-month
treatment course with prasugrel (10 or 5 mg/d). Guided de-escalation group patients received
a post-discharge treatment consisting of one-week prasugrel treatment (10 or 5 mg/d)
followed by one-week clopidogrel treatment (75 mg/d) and a PFT on clopidogrel two weeks
after hospital discharge. Whole blood-based PFT was obtained using the Multiplate Analyzer
(Roche Diagnostics, Rotkreuz, Switzerland). An adenosine diphosphate test aggregation
value of >46 U was defined as high platelet reactivity (HPR). Based on PFT results in the
guided de-escalation group, either patients were switched back to prasugrel, when a status of
HPR was detected, or patients with no HPR continued on clopidogrel. According to the study
protocol, patients were contacted by phone calls at 30 days, 6 and 12 months after

randomisation.

Supplementary Appendix 2. Study endpoints

The primary endpoint of this study was a net clinical benefit endpoint consisting of death
from cardiovascular causes, myocardial infarction, stroke and BARC bleeding grade >2 at
one year after randomisation. The key secondary endpoint was defined as BARC class >2
bleeding event at 12 months. Additional secondary endpoints were components of the
primary endpoint (cardiovascular death, MI, stroke), stent thrombosis according to Academic

Research Consortium (ARC) criteria and incidence of death from any cause as well as urgent



ischaemia-driven revascularisation at 12 months. We also assessed platelet function (ADP-

induced platelet aggregation) in diabetic and non-diabetic patients for both study groups.

Supplementary Appendix 3. Statistical analysis

All diabetes-related analyses presented here were performed on an intention-to-treat basis.
For the primary analysis, patients were stratified according to the presence or absence of
diabetes, as was pre-specified in the protocol of the trial. The hazard ratios (HRs) for all
outcome measures were evaluated in univariate Cox regression models according to
randomised groups in the pre-specified categories (patients with vs patients without diabetes).
Differences in treatment effects were expressed using interaction testing. Patients’ baseline
and procedural characteristics were compared and presented according to diabetes status and
study groups. Between-group comparisons for platelet function data were calculated with the
non-parametric Wilcoxon rank-sum test. All statistical analyses were executed using the R

software (version 3.3.0).



Supplementary Table 1. Angiographic and procedural characteristics of

the study cohort in pre-specified diabetes subgroups.

Diabetes No diabetes
(n=527) (n=2,083)
Control Guided de- p- Control Guided de- p-value
group escalation value | group escalation
(n=287) group (n=1,019) group
(n=240) (n=1,064)
Percutaneous coronary intervention for
STEMI 135 (47.0) 110 (45.8) 587 (57.6) 621 (58.4) 0.76
NSTEMI 152 (53.0) 130 (54.2) 0.79 432 (42.4) 443 (41.6)
Access site
Brachial 0(0.0) 0(0.0) NA 3(0.3) 0(0.0) 0.21
Femoral 101 (35.2) 94 (39.2) 0.64 440 (43.2) 429 (40.3) 0.42
Radial 186 (64.8) 146 (60.8) 0.64 | 576 (56.5) 635 (59.7) 0.35
No. of diseased coronary vessels
1 126 (43.9) 99 (41.3) 0.83 | 556 (54.6) 560 (52.6) 0.68
2 72 (25.1) 72 (30.0) 0.45 | 273(26.8) 287 (27.0) 1.00
3 89 (31.0) 69 (28.7) 0.85 190 (18.6) 217 (20.4) 0.60
Anticoagulant agent used for PCI
Bivalirudin _ _ 17 (5.9) 16 (6.7) 094 | 38(37) 38 (3.6) 0.98
Low molecular weight heparin 16 (5.6) 19 (7.9) 056 | 54(5.3) 53 (5.0) 0.95
Unfractionated heparin 254 (88.5) 205 (85.4) 0.57 927 (91.0) 973 (91.4) 0.93
Use of GP 11b/l11a antagonist 56 (19.5) 43 (17.9) 0.66 191 (18.7) 201 (18.9) 0.96
TIMI flow grade before PCI
0 104 (36.2) 79 (32.9) 0.73 | 408 (40.0) 432 (40.6) 0.97
1 36 (12.6) 41 (17.1) 0.34 135 (13.2) 132 (12.4) 0.85
2 66 (23.0) 62 (25.8) 0.75 | 236(23.2) 259 (24.3) 0.82
3 81(28.2) 58 (24.2) 0.57 | 240 (23.6) 241 (22.7) 0.89
Coronary vessels treated
::eg m‘i'”. descendi 2(0.7) 4(L7) 058 | 10(0.9) 25 (2.4) 0.05
eftanterior descending 112 (39.0) 99 (41.3) 0.87 | 444 (43.6) 463 (43.5) 1.00
Left circumflex 69 (24.1) 55 (22.9) 096 | 184(18.1) 211 (19.8) 0.59
Right coronary artery 91 (31.7) 75 (31.2) 0.99 359 (35.2) 358 (33.6) 0.75
Coronary bypass graft 13 (4.5) 7(2.9 0.63 22 (2.2) 7(0.7) 0.01
AHA / ACC classification of lesions
A 32(11.2) 28 (11.7) 0.98 123 (12.1) 133 (12.5) 0.96
Bl 97 (33.8) 85 (35.4) 093 | 328(32.2) 349 (32.8) 0.96
B2 73 (25.4) 50 (20.8) 0.46 267 (26.2) 277 (26.0) 1.00
C 85 (29.6) 77 (32.1) 0.83 | 301(29.5) 305 (28.7) 0.91
Ostial lesion 18 (6.3) 16 (6.7) 0.86 80 (7.9) 81 (7.6) 0.87
Bifurcation lesion 34 (11.8) 41 (17.1) 0.10 161 (15.8) 163 (15.3) 0.76
Stent type
DES 219 (76.3) 179 (74.6) 0.90 783 (76.8) 824 (77.4) 0.95
BMS 50 (17.4) 47 (19.6) 0.82 158 (15.5) 177 (16.6) 0.78
BVS 11 (3.8) 11 (4.6) 0.91 72 (7.1) 57 (5.4) 0.27
None (PTCA only) 7(2.4) 3(1.3) 0.61 | 6(0.6) 6 (0.6) 1.00

Data are n (%), mean (SD).

P-values are for between study group comparisons in diabetes and non-diabetes patients.
ACC: American College of Cardiology; AHA: American Heart Association; BMS: bare
metal stent; BVS: bioresorbable vascular scaffold; DES: drug-eluting stent; GP: glycoprotein;
NSTEMI: non-ST-segment elevation myocardial infarction; PCI: percutaneous coronary
intervention; PTCA: percutaneous transluminal coronary angioplasty; STEMI: ST-segment
elevation myocardial infarction; TIMI: Thrombolysis In Myocardial Infarction



Supplementary Table 2. Clinical outcomes for ACS patients according to
diabetes type at 12-month follow-up.

Diabetes Control group Guided de- Hazard ratio p-
type escalation group (95% CI) value
Net clinical benefit
Primary endpoint (cardiovascular IDDM 15 (17.4) 16 (21.9) 1.34 (0.66-2.72) 0.41
death, myocardial infarction, stroke,
bleeding BARC >2) NIDDM 16 (8.0) 14 (8.4) 1.04 (0.51-2.12) 0.92
Ischaemic events
Combined ischaemic events IDDM 6 (7.0) 10 (13.7) 2.03 (0.74-5.59) 0.17
(cardiovascular death, myocardial
infarction, stroke) NIDDM 10 (5.0) 5 (3.0) 0.59 (0.202-1.73) 0.34
Bleeding events
Key secondary endpoint (BARC IDDM 9 (10.5) 6(8.2) 0.84 (0.30-2.35) 0.73
bleeding >2) NIDDM 7(3.5) 9 (5.4) 1.54 (0.58-4.15) 0.39

Data are n (%).

BARC: Bleeding Academic Research Consortium; CI: confidence interval; IDDM: insulin-
dependent diabetes mellitus (n=159 patients); NIDDM: non-insulin-dependent diabetes
mellitus (n=368 patients)




