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Single antiplatelet therapy (SAPT) and intensified antithrombotic regimens (prolonged dual
antiplatelet therapy [DAPT] or dual pathway inhibition [DPI]) are recommended for sec-
ondary prevention in patients who underwent percutaneous coronary intervention (PCI)
after initial DAPT. We aimed to characterize eligibility to such strategies and to explore to
what extent guidelines are applied in clinical practice. Patients who underwent PCI for
acute or chronic coronary syndrome who completed initial DAPT were analyzed from a
prospective registry. Patients were categorized into SAPT, prolonged DAPT/DPI, or DPI
groups as per guideline indication by using a risk stratification algorithm. Predictors of
receiving intensified regimens and the divergency of practice from guidelines were investi-
gated. Between October 2019 and September 2021, a total of 819 patients were included.
Based on the guidelines, 83.7% of patients qualified for SAPT, 9.6% for any intensified regi-
men (i.e., prolonged DAPT or DPI), and 6.7% for DPI only. At multivariable analysis,
patients were more likely to receive an intensified regimen if they had diabetes, dyslipide-
mia, peripheral artery disease, multivessel disease, or previous myocardial infarction. Con-
versely, they were less likely to receive an intensified regimen if they had atrial fibrillation,
chronic kidney disease, or previous stroke. Guidelines were not followed in 18.3% of cases.
In particular, only 14.3% of candidates to intensified regimens were treated accordingly. In
conclusion, although the majority of patients who underwent PCI after the initial period of
DAPT were eligible for SAPT, 1 out of 6 had an indication to intensified regimens. However,
such intensified regimens were underused among eligible patients. © 2023 The Author(s).
Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/) (Am J Cardiol 2023;199:7−17)
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Secondary prevention for patients with coronary artery
disease (CAD) who underwent percutaneous coronary inter-
vention (PCI) mainly include lipid-lowering (e.g., statins)
and antithrombotic drugs.1 Several antithrombotic regimens
can be adopted, including (1) single antiplatelet therapy
(SAPT), (2) prolonged dual antiplatelet therapy (DAPT), and
(3) dual pathway inhibition (DPI), consisting of the combina-
tion of aspirin and very low-dose rivaroxaban (i.e., 2.5 mg
twice daily).1 Current guidelines by the European Society of
Cardiology recommend intensified antithrombotic strategies
(i.e., prolonged DAPT or DPI) in patients at moderate or
high risk of ischemic events and no features of high bleeding
risk (HBR).1,2 The applicability of intensified regimens in
clinical practice can be hampered by socioeconomic con-
straints or limitations related to medical awareness.3,4 The
primary objective of our study was to analyze the applicabil-
ity of intensified strategies in a contemporary cohort of
patients who underwent PCI and who completed initial
DAPT without any adverse event; in addition, we searched
for predictors of the indication to intensified regimens;
finally, we analyzed divergencies between guidelines recom-
mendations and clinical practice in a real-world setting.
Methods

We analyzed patients who underwent PCI for either
acute or chronic coronary syndrome from the institutional
prospective registry of patients referred to invasive coro-
nary angiography at a high-volume center between October
2019 and September 2021. Patients were eligible if they
completed the initial standard DAPT period (i.e., 6 or 12
months in chronic or acute coronary syndromes, respec-
tively) as of September 2021. Patients with a drug-related
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Figure 1. Algorithm for antithrombotic therapy selection based on current guidelines. This algorithm was adopted to identify the optimal antithrombotic

regimen for each patient according to guidelines. First, patients at HBR were not considered for intensified antithrombotic regimens and were then referred to

SAPT. Second, criteria for high thrombotic risk were searched among patients without HBR features, and those without any additional criterion were referred

to SAPT. Third, patients with at least 1 criterion for high thrombotic risk were further classified according to whether they had experienced previous ischemic

events: patients with previous stroke were included in the DPI group as well as those with no previous ischemic stroke nor MI; finally, patients without previ-

ous stroke but with a previous MI were included in the prolonged DAPT/DPI group. Adapted from Sumaya et al,5 CC BY 4.0 (https://creativecommons.org/

licenses/by/4.0/). ACS = acute coronary syndrome; CAD = coronary artery disease; CCS = chronic coronary syndrome; DAPT = dual antiplatelet therapy;

DPI = dual pathway inhibition; SAPT = single antiplatelet therapy.
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adverse event during the initial mandatory DAPT course
were excluded.

Based on a risk stratification algorithm considering fea-
tures of HBR and high thrombotic risk, patients were classi-
fied into 1 of 3 strategies (i.e., SAPT, prolonged DAPT/DPI,
or DPI) to reflect guideline indications (Figure 15).1,2,6 HBR
was defined according to the definition by the Academic
Research Consortium, whereas the criteria of high throm-
botic risk were those listed in the European Society of Cardi-
ology guidelines on chronic coronary syndromes.2,7 In brief,
patients with HBR features were not considered for intensi-
fied antithrombotic therapy and were deemed eligible for
SAPT. Among patients who were not at HBR, those without
criteria of high thrombotic risk were also included in the
SAPT group. Patients with at least 1 criterion of high throm-
botic risk were further stratified according to whether they
had experienced a previous ischemic event: in particular,
patients without previous events or with a previous ischemic
stroke were included in the DPI group, whereas patients with
a previous myocardial infarction (MI) but no previous stroke
were included in the prolonged DAPT/DPI group. Baseline
features were then analyzed to characterize the cohorts of
patients eligible for each strategy and to identify factors that
were associated with the indication to an intensified antith-
rombotic regimen. Data on antithrombotic therapies that
were prescribed following initial DAPT were obtained from
medical records, institutional archives, or phone calls. Base-
line characteristics of patients referred to different treatment
groups were analyzed and compared. Finally, we compared
guideline-indicated and observed (i.e., current clinical prac-
tice) antithrombotic regimens to detect and quantify diver-
gency, if any. In this study, patient data were collected as
part of routine diagnosis and treatment and reported after
anonymization and in an aggregate fashion; for these reasons
and due to the observational retrospective design, ethics
committee approval was waived.
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The distribution of each variable of interest was explored
using the Kolmogorov-Smirnov test. Continuous variables
were summarized as means with standard deviation (SD) or
medians with interquartile range in case of Gaussian or
non-Gaussian distribution, respectively. Between-group
comparisons were made using the analysis of variance,
Kruskal-Wallis test, Student’s t test, or Wilcoxon test, as
appropriate. For multiple comparisons, the Bonferroni cor-
rection was applied. Categorical variables were reported as
frequencies and percentages and were compared using the
Pearson chi-square or Fisher’s exact tests, as appropriate.
The Pearson chi-square test was also used to assess whether
there was any divergency between current practice and
guideline indications. Univariable regression analyses were
performed to explore the association of baseline character-
istics with the likelihood of receiving an intensified antith-
rombotic regimen. Variables showing a significant
association at the univariable level entered a backward step-
wise multivariable regression model to search for indepen-
dent predictors of indication to an intensified
antithrombotic regimen, To prevent multicollinearity, when
2 or more candidate variables were correlated, the one with
the strongest association (i.e., higher odds ratio) was priori-
tized. All the p values were based on 2-sided tests, and a
value of <0.05 was considered to be statistically significant.
Statistical analyses were performed using the Statistical
Package for Social Sciences (version 25, SPSS Inc., Chi-
cago, Illinois) and R (version 4.0.5, R Foundation for Statis-
tical Computing, Vienna, Austria).
Results

A total of 3,243 patients with suspected or established
CAD underwent invasive coronary angiography during the
study period. Of them, 1,793 were not diagnosed with CAD
or were referred to coronary artery bypass grafting or medi-
cal therapy alone, whereas 1,450 underwent PCI. After
excluding patients who did not complete the mandatory
DAPT at the time of this analysis (n = 583) and those who
experienced an adverse event while on DAPT (n = 48), 819
patients qualified for inclusion in the study, 488 at least
1 year after an acute coronary syndrome, and 331 at least
6 months after an elective PCI (Figure 2). Eligible patients
had a median age of 68 years (interquartile range 59 to 76),
were predominantly male (74.0%), were often affected with
hypertension (73.3%) and dyslipidemia (60.3%), and pre-
sented lower rates of diabetes (32.4%) chronic kidney dis-
ease (22.3%), heart failure (11.5%), atrial fibrillation
(9.4%), and peripheral artery disease (6.3%). About 1/3 of
patients presented with ST-segment elevation MI (26.5%),
multivessel CAD (40.9%), or had a history of MI (32.2%)
or PCI (35.3%), whereas left main disease (9.0%), recurrent
MI (10.6%), previous coronary artery bypass grafting
(CABG; 6.3%), previous stroke (8.2%), and previous major
bleeding (1.4%) were far less common. Approximately 1
out of 2 (54.6%) patients was at HBR, whereas a slightly
lower proportion of patients met the criteria of high throm-
botic risk (42.4%), mainly consisting of multivessel CAD
(40.9%), recurrent MI (10.6%), or left main disease (9.0%).
Interestingly, 1 patient out of 4 displayed both HBR fea-
tures and criteria of high thrombotic risk (26.1%).
Based on the prespecified algorithm, a large proportion of
patients (n = 686; 83.7%) were candidates for SAPT as the
long-term secondary prevention antithrombotic strategy,
whereas 78 patients (9.6%) were eligible for either prolonged
DAPT or DPI regimens, and 55 patients (6.7%) were eligible
for DPI only (Figure 3). Between-group comparisons of base-
line characteristics are listed in Table 1. Regression analyses
showed a significant association of hypertension (p <0.01),
dyslipidemia (p <0.01), diabetes (p <0.01), atrial fibrillation
(p = 0.01), chronic kidney disease (p <0.01), peripheral artery
disease (p <0.01), previous stroke (p = 0.02), previous MI (p
<0.01), previous PCI (p <0.01), previous CABG (p <0.01),
number of diseased vessels (p <0.01), multivessel CAD (p
<0.01), recurrent MI (p <0.01), and the use of renin-angio-
tensin-aldosterone inhibitors (p <0.01) with the likelihood of
receiving an intensified antithrombotic therapy (Table 1).
After adjustment for variables identified in the univariable
analyses, the multivariable regression analysis identified 5
independent predictors of the indication to an intensified
antithrombotic regimen, including dyslipidemia (adjusted
odds ratio [adjOR] 1.86, 95% confidence interval [CI] 1.03 to
3.34, p = 0.04), diabetes (adjOR 6.04, 95% CI 3.65 to 10.01,
p <0.01), peripheral artery disease (adjOR 3.32, 95% CI 1.48
to 7.48, p <0.01), previous MI (adjOR 7.69, 95% CI 4.58 to
12.94, p <0.01), and multivessel CAD (adjOR 2.14, 95% CI
1.33 to 3.43, p <0.01); conversely, atrial fibrillation (adjOR
0.20, 95% CI 0.06 to 0.64, p <0.01), chronic kidney disease
(adjOR 0.12, 95% CI 0.06 to 0.26, p <0.01), and previous
stroke (adjOR 0.25, 95% CI 0.08 to 0.77, p = 0.02) were neg-
ative predictors of the indication to an intensified antithrom-
botic regimen (Table 1).

The distribution of patients according to antithrombotic
regimens observed in clinical practice showed some dis-
crepancies with guideline indications (Figure 3). The vast
majority of patients were actually administered SAPT
(93.3%), whereas only a minority received prolonged
DAPT (6.7%) and no patients were treated with DPI.
Among patients on prolonged DAPT, 76.4% were treated
with aspirin plus ticagrelor 60 mg twice daily (i.e., strategy
based on PEGASUS-TIMI 54 - Prevention of Cardiovascu-
lar Events in Patients With Prior Heart Attack Using Tica-
grelor Compared to Placebo on a Background of Aspirin),
with the remainder (23.6%) referred to aspirin plus clopi-
dogrel 75 mg (i.e., strategy based on the DAPT - Dual Anti-
platelet Therapy trial).

Between-group comparisons of baseline characteristics
are listed in Table 2. Compared with patients on SAPT,
those on prolonged DAPT were more likely to be male (p
<0.01) and displayed lower rates of diabetes (p <0.01),
chronic kidney disease (p <0.01), heart failure (p = 0.03),
previous MI (p <0.01) and previous PCI (p <0.01), and
higher rates of previous stroke (p <0.01) and chronic total
occlusion lesions (p <0.01). There were no significant
between-group differences in terms of age, hypertension,
dyslipidemia, anemia, thrombocytopenia, atrial fibrillation,
peripheral artery disease, multivessel CAD, recurrent MI,
previous CABG, clinical scenario (i.e., acute vs chronic
coronary syndrome), pharmacotherapies, HBR and high
thrombotic risk.

Comparing guideline-indicated and observed indications
to different antithrombotic regimens, a statistically



Figure 2. Study flow chart. The flow chart shows the selection process to enter the study according to the eligibility criteria and the distribution of included

patients across antithrombotic strategies according to guidelines. A total of 819 patients qualified for the inclusion in the study (488 at least 1 year after an

acute coronary syndrome and 331 at least 6 mo after an elective percutaneous coronary intervention) and were indicated to receive SAPT (n = 686), either

prolonged DAPT or DPI (n = 78), or DPI (n = 55). n = number of patients. CAD = coronary artery disease; DAPT = dual antiplatelet therapy; DPI = dual path-

way inhibition; PCI = percutaneous coronary intervention; SAPT = single antiplatelet therapy.
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Figure 3. Patient distribution across different antithrombotic strategies according to guidelines and clinical practice. Patients’ distribution across dif-

ferent antithrombotic strategies was obtained by applying guidelines indications (graph on the left) and by observing clinical practice (graph on the right).

DAPT = dual antiplatelet therapy; DPI = dual pathway inhibition; SAPT = single antiplatelet therapy.
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significant difference was observed, with current practice
showing a higher referral to SAPT (93.3% observed vs
83.7% guideline-indicated, p <0.01), a lower referral to
prolonged DAPT (6.7% observed vs 9.6% guideline-indi-
cated; p <0.01), and no patients on DPI (0.0% observed vs
6.7% expected, p <0.01; Figure 3). Overall, although a
large proportion of patients were treated accordingly to
guidelines (81.7%), approximately 1 out of 5 patients was
referred to a treatment that was not recommended as the
best option (18.3%). The proportions and directions of such
divergency are illustrated in Figure 4. Treatment decision
was usually in accordance with guidelines among candi-
dates for SAPT (94.8%), with a low proportion unduly
referred to prolonged DAPT (5.2%). Conversely, among
patients fulfilling guideline criteria for an intensified antith-
rombotic regimen, the majority were referred to SAPT
(85.7%) and only a low proportion were treated with pro-
longed DAPT (14.3%). In our practice, 14.9% of patients
on SAPT would have benefited more from an intensified
antithrombotic regimen, as per current guidelines. In con-
trast, only 1/3 of patients on prolonged DAPT had a proper
guideline-based indication to an intensified regimen
(34.5%), whereas the remainder (65.5%) would have theo-
retically benefited more from SAPT.
Discussion

The main findings of our study were as follows. First,
according to guidelines, the vast majority of patients
(83.7%) had an indication to long-term SAPT, whereas a
smaller proportion (16.3%) were eligible to intensified regi-
mens. There was a substantial overlap between indications
to prolonged DAPT and DPI (58.6% of patients had an indi-
cation to either intensified antithrombotic regimen) as the
results of similarities in eligibility criteria. Second, 8 inde-
pendent predictors of the indication to an intensified regi-
men were identified. Third, SAPT was the most commonly
prescribed antithrombotic regimen (93.3%), with few
patients referred to prolonged DAPT (6.7%) and no patients
on DPI. Finally, clinical practice was found to diverge from
guideline indications in approximately 1 of 5 patients.

The choice of the optimal antithrombotic strategy should
be informed by a proper risk stratification approach, taking
into account both individual thrombotic and bleeding risk
profiles.8 SAPT with either aspirin or a P2Y12 inhibitor is
the standard reference for patients with HBR,9,10 whereas
several options can be adopted for patients without HBR
features, including intensified antithrombotic regimens.11−13

Notwithstanding the improvements of clinical outcomes
shown by randomized trials, the applicability of intensified
regimens and the optimal selection of patients remain
poorly investigated. A further limitation of these strategies
is that supporting trials were conducted several years ago.
An analysis from the EXTEND-DAPT (Extending Trial-
Based Evaluations of Medical Therapies Using Novel Sour-
ces of Data - Dual Antiplatelet Therapy) study showed that
the efficacy and safety of prolonged DAPT were affected
by differences in patient characteristics and devices used in
contemporary clinical practice.14 As such, the purpose of
our study was not to merely reproduce randomized trials in
a real-world setting but rather to explore the eligibility of a
contemporary cohort of patients who underwent PCI and
who completed uneventfully a period of DAPT to the
DAPT, PEGASUS, and COMPASS (Rivaroxaban for the
Prevention of Major Cardiovascular Events in Coronary or
Peripheral Artery Disease) strategies. The exclusion of
patients with adverse events during initial DAPT ensured
the selection of a population potentially referrable to any
long-term antithrombotic regimen, therefore minimizing
the heterogeneity due to patients requiring an early cessa-
tion of DAPT (e.g., because of a major bleeding event).

Our findings on eligibility to intensified regimens
showed some differences with previous studies. Among
273,328 patients with MI from the ACTION Registry



Table 1

Baseline characteristics according to guideline-indicated treatment groups and predictors of the indication to an intensified antithrombotic regimen

Variable Overall

(n=819)

SAPT

(n=686)

Prolonged DAPT/DPI

(n=78)

DPI

(n=55)

Univariable regression

analysis

Multivariable regression

analysis

OR

(95% CI)

p Value AdjOR

(95% CI)

p Value

Age − years, median (IQR) 68

(59-76)

69

(58-77)

66

(62-71)

66

(61-71)

0.99

(0.97-1.01)

0.21 - -

Male sex, n (%) 605

(74.0%)

501

(73.0%)

67

(85.9%)

38

(69.1%)

1.39

(0.89-2.18)

0.15 - -

BMI − Kg/m2, median (IQR) 27.5

(24.6-30.4)

27.4

(24.5-30.2)

27.4

(24.2-30.4)

27.8

(25.4-31.2)

1.01

(1.00-1.02)

0.18 - -

Hypertension, n (%) 600

(73.3%)

482

(70.3%)

71

(91.0%)

47

(85.4%)

2.81

(1.60-4.94)

<0.01 1.45

(0.71-2.95)

0.31

Dyslipidemia, n (%) 494

(60.3%)

385

(56.1%)

64

(82.1%)

45

(9.1%)

3.35

(2.06-5.43)

<0.01 1.86

(1.03-3.34)

0.04

Diabetes, n (%) 265

(32.4%)

179

(26.1%)

38

(48.7%)

48

(87.3%)

4.92

(3.31-7.32)

<0.01 6.04

(3.65-10.01)

<0.01

Active smoker, n (%) 250

(30.5%)

208

(30.3%)

24

(30.8%)

19

(34.5%)

1.11

(0.74-1.65)

0.62 - -

Former smoker, n (%) 264

(32.2%)

213

(31.0%)

34

(43.6%)

17

(30.9%)

1.29

(0.88-1.90)

0.20 - -

Atrial fibrillation, n (%) 77

(9.4%)

72

(10.5%)

3

(3.8%)

2

(3.6%)

0.31

(0.12-0.79)

0.01 0.20

(0.06-0.64)

<0.01

CKD*, n (%) 183

(22.3%)

170

(24.8%)

10

(12.8%)

2

(3.6%)

0.32

(0.18-0.58)

<0.01 0.12

(0.06-0.26)

<0.01

PAD, n (%) 52

(6.3%)

36

(5.2%)

10

(12.8%)

6

(10.9%)

2.38

(1.28-4.44)

<0.01 3.32

(1.48-7.48)

<0.01

Heart failure, n (%) 94

(11.5%)

81

(11.8%)

6

(7.7%)

7

(12.7%)

0.78

(0.42-1.45)

0.43 - -

Prior stroke, n (%) 67

(8.2%)

63

(9.7%)

0

(0.0%)

4

(7.3%)

0.30

(0.11-0.83)

0.02 0.25

(0.08-0.77)

0.02

Prior MI, n (%) 264

(32.2%)

180

(26.2%)

78

(100.0%)

6

(10.9%)

4.74

(3.18-7.06)

<0.01 7.69

(4.58-12.94)

<0.01

Prior PCI, n (%) 289

(35.3%)

203

(29.6%)

68

(87.2%)

18

(32.7%)

4.22

(2.84-6.27)

<0.01 1.71

(0.86-3.38)

0.13

Prior CABG, n (%) 51

(6.3%)

34

(4.9%)

13

(16.6%)

4

(7.3%)

2.71

(1.46-5.01)

<0.01 1.16

(0.49-2.78)

0.74

Prior major bleeding, n (%) 11

(1.4%)

11

(1.6%)

0

(0.0%)

0

(0.0%)

- - - -

Anemia, n (%) 83

(10.1%)

83

(12.1%)

0

(0.0%)

0

(0.0%)

- - - -

Thrombocytopenia, n (%) 11

(1.3%)

11

(1.6%)

0

(0.0%)

0

(0.0%)

- - - -

ACS, n (%) 488

(59.6%)

414

(60.3%)

32

(41.0%)

38

(69.1%)

0.71

(0.49-1.04)

0.08 - -

STEMI, n (%) 217

(26.5%)

188

(27.4%)

10

(12.8%)

19

(34.5%)

0.74

(0.47-1.15)

0.18 - -

CCS, n (%) 331

(40.4%)

272

(39.7%)

46

(59.0%)

17

(30.9%)

1.40

(0.47-2.04)

0.08 - -

Recurrent MI, n (%) 87

(10.6%)

61

(8.9%)

22

(28.2%)

4

(7.3%)

2.49

(1.51-4.12)

<0.01 1.52

(0.76-3.04)

0.24

Number of diseased vesselsy,
mean §SD

1.49§0.80 1.44§0.78 1.68§0.75 1.87§0.88 1.64

(1.30-2.06)

<0.01 - -

Multivessel CAD, n (%) 335

(40.9%)

260

(37.9%)

39

(50.0%)

36

(65.5%)

2.12

(1.46-3.09)

<0.01 2.14

(1.33-3.43)

<0.01

Left main disease, n (%) 74

(9.0%)

57

(8.3%)

8

(10.3%)

9

(16.4%)

1.62

(0.91-2.88)

0.10 - -

Bifurcation, n (%) 96

(11.7%)

78

(11.4%)

11

(14.1%)

7

(12.7%)

1.22

(0.70-2.11)

0.48 - -

CTO, n (%) 30

(3.7%)

23

(3.4%)

5

(6.4%)

2

(3.6%)

1.60

(0.67-3.81)

0.29 - -

ISR, n (%) 65

(7.9%)

52

(7.6%)

11

(14.1%)

2

(3.6%)

1.32

(0.70-2.50)

0.39 - -

(continued)
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Table 1 (Continued)

Variable Overall

(n=819)

SAPT

(n=686)

Prolonged DAPT/DPI

(n=78)

DPI

(n=55)

Univariable regression

analysis

Multivariable regression

analysis

OR

(95% CI)

p Value AdjOR

(95% CI)

p Value

Beta-blockers, n (%) 555

(67.8%)

457

(66.6%)

60

(76.9%)

38

(82.6%)

1.25

(0.75-2.08)

0.40 - -

RAASi, n (%) 561

(68.5%)

454

(66.2%)

66

(84.6%)

41

(74.5%)

2.44

(1.30-4.57)

<0.01 - -

Statins, n (%) 673

(82.2%)

551

(80.3%)

73

(93.6%)

49

(89.1%)

2.21

(0.99-4.93)

0.05 - -

* CKD was defined as an estimated glomerular filtration rate <60 ml/min
y In the multivariable model, multivessel CAD was prioritized over number of diseased vessels, which was then excluded because of the risk of multicolli-

nearity; similarly, hypertension was prioritized over the administration of RAASi. Yellow indicates variables significantly associated with the indication to

an intensified antithrombotic regimen at the univariable analyses. Green signals for independent predictors of the indication to an intensified antithrombotic

regimen.

ACS = acute coronary syndrome; AdjOR = adjusted odds ratio; BMI = body mass index; CABG = coronary artery bypass grafting; CAD = coronary artery

disease; CCS = chronic coronary syndrome; CI = confidence interval; CKD = chronic kidney disease; CTO = chronic total occlusion; DAPT = dual antiplate-

let therapy; DPI = dual pathway inhibition; IQR = interquartile range; ISR = in-stent restenosis; MI = myocardial infarction; n = number of patients; OR =

odds ratio; PAD = peripheral artery disease; PCI = percutaneous coronary intervention; RAASi = renin-angiotensin-aldosterone system inhibitors; SAPT =

single antiplatelet therapy; SD = standard deviation; STEMI = ST-segment elevation myocardial infarction.

Table 2

Baseline characteristics according to treatment groups observed in current practice

Variable Overall

(n=819)

SAPT

(n=764)

Prolonged DAPT

(n=55)

p Value

Age - years, median (IQR) 68

(59-76)

68

(59-76)

67

(61-70)

0.12

Male sex, n (%) 605

(73.9%)

556

(72.8%)

49

(89.1%)

<0.01

BMI − Kg/m2, median (IQR) 27.5

(24.6-30.4)

27.4

(24.6-30.4)

28.0

(23.9-31.1)

0.55

Hypertension, n (%) 600

(73.3%)

562

(73.6%)

38

(69.1%)

0.58

Dyslipidemia, n (%) 494

(60.3%)

457

(59.8%)

37

(67.3%)

0.27

Diabetes, n (%) 265

(32.4%)

249

(32.6%)

16

(29.1%)

<0.01

Active smoker, n (%) 250

(30.5%)

233

(30.5%)

17

(30.9%)

0.45

Former smoker, n (%) 264

(32.2%)

240

(31.4%)

24

(43.6%)

0.07

Atrial fibrillation, n (%) 77

(9.4%)

75

(9.8%)

2

(3.6%)

0.25

CKD*, n (%) 183

(22.3%)

174

(22.8%)

9

(16.4%)

<0.01

PAD, n (%) 52

(6.3%)

50

(6.5%)

2

(3.6%)

0.57

Heart failure, n (%) 94

(11.5%)

93

(12.2%)

1

(1.8%)

0.03

Prior stroke, n (%) 67

(8.2%)

67

(8.8%)

0

(0.0%)

0.01

Prior MI, n (%) 264

(32.2%)

238

(31.2%)

26

(47.3%)

0.01

Prior PCI, n (%) 289

(35.3%)

263

(34.4%)

26

(47.3%)

0.01

Prior CABG, n (%) 51

(6.2%)

45

(5.9%)

6

(10.9%)

0.33

(continued)
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Table 2 (Continued)

Variable Overall

(n=819)

SAPT

(n=764)

Prolonged DAPT

(n=55)

p Value

Prior major bleeding, n (%) 11

(1.3%)

11

(1.4%)

0

(0.0%)

<0.01

Anemia, n (%) 83

(10.1%)

79

(10.3%)

4

(7.3%)

0.62

Thrombocytopenia, n (%) 11

(1.3%)

9

(1.2%)

2

(3.6%)

0.36

ACS, n (%) 488

(59.6%)

454

(59.4%)

34

(61.8%)

0.73

STEMI, n (%) 217

(26.5%)

198

(25.9%)

19

(34.5%)

0.16

CCS, n (%) 331

(40.4%)

310

(40.6%)

21

(38.2%)

0.73

Recurrent MI, n (%) 87

(10.6%)

80

(10.5%)

7

(12.7%)

0.77

Number of diseased vessels, mean §SD 1.49§0.80 1.49§0.79 1.55§0.81 0.61

Multivessel CAD, n (%) 335

(40.9%)

314

(41.1%)

21

(38.2%)

0.78

Left main disease, n (%) 74

(9.0%)

72

(9.4%)

2

(3.6%)

0.22

Bifurcation, n (%) 96

(11.7%)

86

(11.3%)

10

(18.2%)

0.12

CTO, n (%) 30

(3.7%)

22

(2.9%)

8

(14.5%)

<0.01

ISR, n (%) 65

(7.9%)

58

(7.6%)

7

(12.7%)

0.19

Beta-blockers, n (%) 555

(67.8%)

516

(67.5%)

39

(70.9%)

0.99

RAASi, n (%) 561

(68.5%)

520

(68.1%)

41

(74.5%)

0.78

Statins, n (%) 673

(82.2%)

623

(81.5%)

50

(90.9%)

0.11

High bleeding risk, n (%) 447

(54.6%)

423

(55.4%)

24

(43.6%)

0.09

High thrombotic risk, n (%) 347

(42.4%)

318

(41.6%)

29

(52.7%)

0.11

*CKD was defined as an estimated glomerular filtration rate <60 ml/min.

ACS = acute coronary syndrome; BMI = body mass index; CABG = coronary artery bypass grafting; CAD = coronary artery disease; CCS = chronic coro-

nary syndrome; CKD = chronic kidney disease; CTO = chronic total occlusion; DAPT = dual antiplatelet therapy; DPI = dual pathway inhibition;

IQR = interquartile range; ISR = in-stent restenosis; MI = myocardial infarction; n = number of patients; PAD = peripheral artery disease;

PCI = percutaneous coronary intervention; RAASi = renin-angiotensin-aldosterone system inhibitors.
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−GWTG, »40% were eligible to a PEGASUS strategy.15

In our study, eligibility to intensified regimen was lower
because we focused on a more selected population (i.e.,
patients who underwent PCI and who completed the initial
DAPT without any adverse event) and because of the adap-
tation of standardized HBR criteria to identify patients who
were not eligible to intensified strategies. As it relates DPI,
the proportion of eligible patients in our study (16.3%, of
whom 59% were eligible for either prolonged DAPT or
DPI and 41% to DPI only) was similar to that reported in
previous analyses: among 80,071 patients who underwent
coronary angiography from the Western Denmark Heart
Registry, 15% were potentially eligible for DPI according
to the COMPASS criteria.16 An analysis of the START-
ANTIPLATELET (Survey on anTicoagulated pAtients
RegisTer) registry also demonstrated that approximately 2
out of 3 patients met at least an eligibility criterion for
either or both prolonged DAPT or DPI; however, it should
be noted that only patients with acute coronary syndrome
who completed 1-year DAPT were included, probably
resulting into the selection of a higher risk cohort.17 Inter-
estingly, this analysis showed that the majority of candi-
dates to an intensified regimen could be referred to either
prolonged DAPT or DPI, a finding also confirmed in our
study.17

A total of 8 independent predictors of the indication to
an intensified regimen were identified, mainly including
established factors signaling for an increased thrombotic
risk. Indeed, these factors are also indicated by guidelines
to be considered when dealing with antithrombotic therapy
selection.2 Conversely, atrial fibrillation, chronic kidney
disease, and previous stroke were negative predictors of the
indication to an intensified regimen: in particular, atrial
fibrillation can be also interpreted as a marker of the indica-
tion to long-term oral anticoagulation, which represents a
major criterion of HBR and therefore leads to the avoidance

www.ajconline.org


Figure 4. Sankey diagram showing divergency in antithrombotic strategy referral between guidelines and clinical practice. Guideline-indicated distri-

bution is represented on the left, with potential treatment groups (i.e., SAPT, prolonged DAPT or DPI, and DPI); in contrast, nodes on the right represent the

distribution of patients as observed in clinical practice, with 2 available treatment groups (i.e., SAPT and prolonged DAPT) since no patient was administered

DPI. The width of the connections represents the proportion of patients of a guideline-indicated treatment group on the left who were actually assigned to a

treatment group on the right; colors of the connections reflect the observed antithrombotic strategies in clinical practice. DAPT, dual antiplatelet therapy;

DPI = dual pathway inhibition; SAPT = single antiplatelet therapy.

Coronary Artery Disease/Intensified Antithrombotic Strategies After PCI 15
of concomitant antiplatelet agents.18−20 In our study, HBR
was the most common contraindication to intensified regi-
mens, regarding approximately half of our patients, in line with
data from Academic Research Consortium HBR validation
studies.21−23 Chronic kidney disease, being an established
risk factor for bleeding, is often a reason supporting the
avoidance of an excess use of antithrombotics, particularly
when an indication for long-term oral anticoagulation
coexists.24,25 Finally, despite being an eligibility criterion
for the indication to DPI, previous stroke was associated
with a higher likelihood of selecting SAPT because it was
an exclusion criterion for prolonged DAPT based on the
increased risk of intracranial hemorrhage in the PEGASUS-
TIMI 54 trial.26

Divergencies of practice from guidelines were found in
approximately 1 out of 5 patients. In particular, »10% of
patients receiving SAPT would have actually benefited
more from an intensified regimen, and more than 50% of
patients with an indication to intensified regimens did not
receive such treatments. Moreover, despite a potential indi-
cation in »16% of patients, DPI was still not used in clini-
cal practice. These divergences were mainly linked to the
recentness of DPI and the resulting hesitancy of physicians
(i.e., clinical inertia), along with country-specific economic
constraints (e.g., reimbursement policies).27
Our study should be interpreted in the light of several limi-
tations: owing to the observational retrospective design, infor-
mation about some baseline or procedural characteristics was
not available (e.g., blood pressure, glycemic levels, glycated
hemoglobin, drinking status, use of intracoronary imaging,
stent type, plaque modification techniques, use of drug-coated
balloons); however, we reported data on risk factors and co-
morbidities (e.g., hypertension, diabetes) to summarize the
risk profile of included patients. In addition, initial DAPT was
chosen at the discretion of treating physicians based on their
clinical judgment. Finally, antithrombotic regimens aiming at
minimizing the risk of bleeding in patients at HBR (i.e.,
DAPT de-escalation by switch, dose reduction or shortened
duration) were not investigated because the analysis of DAPT
modulation strategies during the initial period after PCI was
beyond the objectives of our study.

Overall, our findings highlight the divergencies existing
between current practice and guidelines in terms of antith-
rombotic therapy. A risk stratification approach should be
routinely applied when selecting antithrombotic therapy for
patients who underwent PCI, with the aim to identify candi-
dates for intensified regimens. DPI should be also consid-
ered and promoted by revising national reimbursement
regulations and fostering dissemination and educational
activities to overcome clinical inertia.
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In conclusion, secondary prevention antithrombotic therapy
is of the utmost importance to reduce the complication burden
of patients with CAD. Several antithrombotic strategies can
be adopted, including SAPT and intensified regimens. Apply-
ing guideline criteria to a contemporary cohort of patients
who underwent PCI resulted in a substantial preference for
SAPT, but only approximately 16% of eligible patients
received an intensified regimen. Current practice diverged
from these indications, with a substantially lower referral to
intensified regimens. In particular, DPI has not entered current
clinical practice yet, mainly because of its relatively recent
introduction, clinical inertia, and economic constraints. A thor-
ough risk stratification approach and specific guideline recom-
mendations are essential to provide each individual patient
with the optimal antithrombotic regimen, with the aim to boost
benefits while reducing potential drawbacks of antithrombotic
drugs adopted for secondary prevention of CAD.
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