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Should a prolonged duration of dual ® e
anti-platelet therapy be recommended to
patients with diabetes mellitus following
percutaneous coronary intervention? A

systematic review and meta-analysis of 15

studies

Pravesh Kumar Bundhun', Chandra Mouli Yanamala? and Feng Huang'"

Abstract

Background: This study aimed to compare the adverse clinical outcomes associated with a short and a prolonged
duration of Dual Anti-Platelet Therapy (DAPT) in patients with Diabetes Mellitus (DM) after undergoing Percutaneous
Coronary Intervention (PCl).

Methods: Medline/PubMed, EMBASE and the Cochrane library were searched for studies comparing the short and
prolonged DAPT use in patients with DM. Adverse outcomes were considered as the clinical endpoints in this analysis.
Odds Ratios (OR) with 95 % Confidence Intervals (Cl) were used to express the pooled effect on discontinuous variables
and the pooled analyses were performed with RevMan 5.3.

Results: Fifteen studies with a total number of 25,742 patients with DM were included in this current analysis which
showed no significant differences in primary endpoints, net clinical outcomes, myocardial infarction and stroke with
OR: 1.03, 95 % Cl: 065-1.64; P=10.90, OR: 0.96, 95 % Cl: 0.69-1.34; P=0.81, OR: 0.85, 95 % CI: 0.70-1.04; P=0.12 and OR:
0.94, 95 % Cl: 0.65-1.36; P=0.75 respectively. Revascularization was also similar between these 2 groups of patients
with DM. However, even if mortality favored prolonged DAPT use, with OR: 0.87, 95 % Cl: 0.76-1.00; P = 0.05, the result
only approached significance. Also, stent thrombosis insignificantly favored a prolonged DAPT duration with OR: 0.56,
95 % Cl: 0.27-1.17; P=0.12. Thrombolysis In Myocardial Infarction (TIMI) defined major and minor bleeding
were not significantly different in these diabetic patients with OR: 0.91, 95 % Cl: 0.60-1.37; P=0.65 and OR: 1.
08, 95 % Cl: 0.62-1.91; P=0.78 respectively. However, bleeding defined by the Bleeding Academic Research
Consortium (BARQ) classification was significantly higher with a prolonged DAPT use in these diabetic patients
with OR: 1.92, 95 % Cl: 1.58-2.34; P < 0.00001.
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Conclusion: Following PCl, a prolonged DAPT use was associated with similar adverse clinical outcomes but with a
significantly increased BARC defined bleeding compared to a short term DAPT use in these patients with DM.
However, even if mortality and stent thrombosis favored a prolonged DAPT use, these outcomes only either
reached statistical significance or were insignificant respectively, showing that a clear decision about recommending a
prolonged duration of DAPT to patients with DM might not be possible at this moment, warranting further research in

this particular subgroup.

Keywords: Dual antiplatelet therapy, Percutaneous coronary intervention, Diabetes mellitus, Drug eluting stents,

Clopidogrel, Stent thrombosis, Bleeding events

Abbreviations: ACS, Acute coronary syndrome; BARC, Bleeding academic research consortium; DAPT, Dual antiplatelet
therapy; DES, Drug eluting stents; DM, Diabetes mellitus; PCl, Percutaneous coronary intervention; TIMI, Thrombolysis in

myocardial infarction

Background

According to guidelines, Dual Anti-Platelet Therapy
(DAPT) with aspirin and P2Y12 inhibitors, mainly clopi-
dogrel, is recommended for at least one year following
Percutaneous Coronary Intervention (PCI) with Drug
Eluting Stents (DES) [1]. However, even in this new era,
several Randomized Controlled Trials (RCTs) still could
not predict the exact duration of DAPT use and sug-
gested that this issue might possibly be solved only using
a larger number of randomized patients following PCI
with DES [2]. To be more clear, in a previously pub-
lished study comparing 6 months with 12 months DAPT
use, the authors stated that larger trials would be able to
completely solve this issue [3]. Even if several meta-
analyses comparing the short and prolonged DAPT use
in the general population following PCI showed a longer
duration of DAPT to be associated with favorable clin-
ical outcomes [4], other meta-analyses showed no bene-
fits of a prolonged DAPT duration [5] giving rise to
controversies. However, whether these results also apply
to the subgroup of patients with Diabetes Mellitus (DM)
have seldom been studied. Therefore, this study aimed
to compare the adverse clinical outcomes associated
with a short and prolonged duration of DAPT use in
patients with DM following PCI.

Methods

Data sources and search strategy

Medline/PubMed, EMBASE and the Cochrane library
were searched for studies comparing the short and pro-
longed use of DAPT in patients with Acute Coronary
Syndrome (ACS) following PCI by typing the words
‘dual anti-platelet therapy, diabetes mellitus and percu-
taneous coronary intervention’. Another search was
performed using the phrase ‘prolonged clopidogrel use,
diabetes mellitus and percutaneous coronary interven-
tion’. To widen this search, the abbreviations ‘DAPT,
DM, and PCT as well as the term ‘coronary angioplasty’

were also used. In addition, reference lists of suitable
studies were also reviewed for relevant articles. Only
articles published in English were considered in this
search process.

Inclusion and exclusion criteria
Studies were included if:

(a) They were randomized trials or observational studies.

(b)They compared short and prolonged DAPT use and
included patients with DM.

(c) They reported adverse outcomes as their clinical
endpoints.

(d)They were published in English.

Studies were excluded if:

(a) They were meta-analyses, case studies or editorials.

(b)They did not involve patients with DM.

(c) They did not report adverse outcomes as their
clinical endpoints.

(d)They did not compare short with prolonged DAPT
use, but instead, compared aspirin monotherapy
with DAPT following PCL

(e) They were duplicates or involved the same trial.

Definitions, outcomes and follow up
DM was defined as a state of high blood sugar levels ob-
served at least on two separate occasions, with a fasting
blood glucose test or an oral glucose tolerance test, with or
without symptoms (asymptomatic) such as polydipsia (fre-
quent thirst), polyuria (frequent urination) and weight loss.
Adverse clinical outcomes which were analyzed in this
study included:

(a) Primary endpoint which was a composite endpoint
of all-cause death, Myocardial Infarction (MI),
stroke, revascularization and stent thrombosis.
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(b)MI (any type or any classification of MI) was
relevant including the universal definition [6].

(c) Target Lesion Revascularization (TLR).

(d) Target Vessel Revascularization (TVR).

(e) All-cause death (cardiac and non-cardiac).

(f) Stroke.

(g)Net Adverse Clinical and Cerebral Events (NACCE)
were defined as a composite of all-cause death, all
M, stroke or major bleeding.

(h)Stent thrombosis which was defined by the
Academic Research Consortium (ARC) [7].

(i) Bleeding:

(1)All/Any bleeding.

(2)Major and Minor bleeding defined by Thrombolysis
in Myocardial Infarction (TIMI) [8].

(3)Bleeding defined according to the Bleeding
Academic Research Consortium (BARC) [9] which
was further divided into BARC type 2, BARC type 3
and BARC type 5.

The adverse clinical outcomes reported have been
listed in Table 1.

Short and prolonged duration of DAPT
Short and prolonged duration of DAPT use were based
on the following criteria:

If the short term DAPT duration period was 3 months,
its corresponding prolonged duration period should be
more than 3 months (6, 12, 24, or more).

If the short term duration of DAPT was 6 months, its
corresponding prolonged duration period should be
more than 6 months (12, 18, 24, or more).

Table 1 Reported outcomes
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If the short term duration of DAPT use was 12 months,
its corresponding prolonged duration period should be
more than 12 months.

Therefore, a prolonged duration of DAPT was defined
as the use of DAPT during a period of time longer
than the actual short term duration corresponding to
that particular trial. Different trials had different short
and prolonged duration of DAPT use. Table 2 further
illustrated the short and prolonged duration periods
of DAPT use in each of the studies included in this
meta-analysis.

Data extraction and review

Two authors (PKB and CMY) independently assessed
the studies involved and reviewed the methodological
quality of each eligible trial. Information regarding the
study/trial names, time period of patients’ enrollment,
adverse clinical outcomes reported, the follow up pe-
riods, data concerning the total number of patients with
DM classified into the short and prolonged DAPT
groups respectively, the total number of clinical events
reported in each subgroup, as well as information con-
cerning the baseline features of the patients were carefully
extracted and cross checked. During the data extraction
process, any disagreement which occurred between these
two authors was carefully discussed, and if they could not
reach a consensus, the disagreement was solved and a
final decision was made by the third author (FH). The bias
risk among the trials (low risk, moderate risk and high
risk) was assessed with the components recommended by
the Cochrane Collaboration [10]. The six components of
the bias risk were as follow:

Studies Reported outcomes Follow up period  Bias grade
Brar2008 Death, MI 9.7 months -
[-LOVE IT 2 NACCE, death, MI, stroke, TVR, TLR, ST, all bleeding, major bleeding 12.and 18 months B
ISAR-SAFE Primary endpoints, death, M, ST, stroke, TIMI major and minor bleeding, BARC bleeding 9 months B
Tarantini2016 ~ Death, MI, composite endpoints, stent thrombosis, BARC type 3 or 5 bleeding, stroke, revascularization 1 year -
ARCTIC Primary endpoints, Death, M, ST, stroke, revascularization 17 months B
OPTIMIZE NACCE, death, M, stroke, ST, major bleeding, TLR, TVR, any bleeding 1 year B
RESET Primary endpoints, death, MI, TVR, ST, major and minor bleeding, stroke 1 year B
EXCELLENT Death, M|, stroke, TVR, TLR, ST, any bleeding, TIMI major bleeding 1 year B
PEGASUS Death, M|, stroke, TIMI major and minor bleeding 3 years B
DAPT ST, MACCEs, death, stroke, MI, BARC type 2,3 or 5 12 t0 30 months B
Sardella2011 Death, M|, stroke, TIMI minor bleeding, revascularization 2 years -
PRODIGY Death, M|, stroke, ST, TLR, TVR, TIMI major and minor bleeding, BARC bleeding 2 years B
Thukkani2015  Death, M|, Stroke 4 years -
ENDEAVOR Death, MI, ST (definite and probable), stroke, major bleeding 2 years B
[TALIC Primary endpoints, minor bleeding, minimal bleeding, death, MI, stroke, TVR, ST, major bleeding 1 year B

Abbreviations: Ml myocardial infarction, ST stent thrombosis, TVR target vessel revascularization, TLR target lesion revascularization, NACCE net adverse clinical and

cerebral events, BARC bleeding academic research consortium, TIMI thrombolysis in myocardial infarction
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Table 2 General features of the studies included
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Features No of DM patients in No of DM patients in the Type of study Enrollment period Duration of DAPT
the short term group (n) long term group (n) use (months)
Brar2008 378 371 OB 2002-2004 <9vs>9
[-LOVE IT 2 211 203 RCT 2012-2015 6vs 12
ISAR-SAFE 495 484 RCT 2008-2014 6vs 12
Tarantini2016 206 223 RCT 2009-2014 6vs>12
ARCTIC 222 198 RCT 2009-2011 <12 vs >12
OPTIMIZE 554 549 RCT 2010-2015 3vs 12
RESET 316 305 RCT 2009-2010 3vs 12
EXCELLENT 272 278 RCT 2008-2009 6vs 12
PEGASUS 1950 1574 RCT 2010-2013 <12 vs>12
DAPT 1481 1556 RCT 2009-2011 12 vs 30
Sardella2011 133 139 OB 2005-2006 12 vs>12
PRODIGY 35 36 RCT 2006-2012 6 vs 24
Thukkani2015 6568 5949 OB 2002-2006 12vs>12
ENDEAVOR 198 183 RCT 2005-2011 12 vs>24
[TALIC 331 344 RCT 2011-2015 6 vs 24
Total no of patients (n) 13,350 12,392

Abbreviations: DM diabetes mellitus, DAPT dual antiplatelet therapy, RCT randomized controlled trials, OS observational studies

A. Sequence generation

B. Allocation sequence concealment

C. Blinding of participants and personnel

D. Blinding of outcome assessment

E. Incomplete outcome data

F. Selective outcome reporting and other potential bias

The trials included in this study were analyzed accord-
ing to these six components and a bias grade was given
accordingly after a careful assessment. A grade ranging
from A to E was considered whereby grade A was allo-
cated if an extremely low risk of bias was reported, while
a grade E was allocated if a very high risk of bias was
observed. Note that these bias grades were just an ap-
proximation according to what the authors were able to
assess. The bias risk grades allocated to each trial were
provided in Table 1. Note that observational studies
were ignored during this assessment.

Methodological and statistical analysis

Recommendations of the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) state-
ment were followed in this study [11]. Heterogeneity
among the subgroups was assessed using the Cochrane
Q-statistic test whereby a P value less than 0-05 was
considered statistically significant whereas P value > 0.05
was considered statistically insignificant. I*-statistic test
which also assessed heterogeneity, whereby an I* with a
low percentage (<25 %) represented a low heterogeneity,
an I> with a percentage between 25 and 50 %

represented a moderate heterogeneity and an I* with a
high percentage above 50 % denoted an increasing het-
erogeneity. If I* was less than 50 %, a fixed effect model
was used during this subgroup analysis. However, if I
was more than 50 %, a random effect model was used.
Publication bias was visually estimated by assessing fun-
nel plots. Odds Ratios (OR) with 95 % Confidence Inter-
vals (CIs) were calculated for categorical variables and
the pooled analyses were performed with RevMan 5.3
software. Ethical committee or medical institutional
board approval was not required since this is a system-
atic review and meta-analysis of several studies.

Results

Search result

Two thousand two hundred seventy four articles were
obtained from PubMed/Medline, EMBASE, the Cochrane
Library and from suitable reference lists. After a careful
selection and assessment of titles and abstracts, 2168
articles were eliminated since they were not related to
the topic of this research. Among the 106 remaining ar-
ticles, 52 articles were further eliminated since they
were duplicates. Fifty-four full-text articles were assessed
for eligibility. Ten studies were further eliminated since
they were meta-analyses, 11 studies were case studies, 2
studies were protocol of future ongoing trials, 6 articles
were letter to editors, and 10 articles were associated with
the same trial. Finally, 15 studies (Brar2008 [12], I-LOVE
IT 2 [13], ISAR-SAFE [14], Tarantini2016 [15], ARCTIC
[16], OPTIMIZE [17], RESET [18], EXCELLENT [3],
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PEGASUS [19], DAPT [20], Sardella2011 [21], PRODIGY
[22], Thukkani2015 [23], ENDEAVOR [24], ITALIC [25])
that satisfied all the inclusion and exclusion criteria of this
current analysis, were included. The flow diagram repre-
senting the study selection has been illustrated in Fig. 1.

Study Tarantini2016 [15] was a sub-study of the SE-
CURITY trial [26] including patients only with DM and
trials DES LATE [27] and REAL-LATE ZEST-LATE [28]
were excluded because they compared aspirin monother-
apy versus DAPT, instead of prolonged DAPT use versus
short term DAPT use.

General features of the studies included

A total number of 25,742 patients with DM (13,350 pa-
tients assigned to short term DAPT group whereas
12,392 patients assigned to prolonged DAPT group)
were included. Patients were enrolled from the year
2002 to the year 2015. The general features of the stud-
ies included have been listed in Table 2.

Baseline features of the studies included
Table 3 summarized the baseline characteristics of the
patients included in this meta-analysis.

Mean age was reported in years. Patients who were en-
rolled in this study had a mean age ranging from 60.0 to
70.0 years. Trials ITALIC [25], ISAR-SAFE [14] and
ARCTIC [16] had a majority of males patients. Trial
ISAR-SAFE [14] and study Thukkani2015 [23] involved
a high number of patients with hypertension. According

Records identified through
MedLine, PubMed, EMBASE, the
Cochrane library and from suitable
reference lists
(n=2274)

|

Records eliminated after examining titles and
abstracts since they were not related to the
topic of this research
(n=2168)

!

Records screened
(n=106)

Records excluded since
they were duplicates
(n=52)

l

Full-text articles assessed
for eligibility
(n=54)

l

Studies included in this
systematic review and
meta-analysis

Full-text articles excluded,
because they were:

Meta-analyses (n = 10)
Case studies (n = 11)
Protocols of future
trials (n =2)

- Letter to editors (n = 6)

- Involved the same trial (n

=10)
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Table 3 Baseline features of the studies included

Studies Mean age Males (%) HT (%) Ds (%) Cs (%)
S/L S/L S/L S/L S/L

Brar2008 629/629  700/700 - - -

I-LOVE IT 2 604/600  672/687 61.0/648 253/234 24.2/249
ISAR-SAFE 67.2/672  80.7/805 90.1/915 87.5/874 249/257
Tarantini2016 ~ 65.5/66.7  71.8/740 825/803 694/709 189/20.2
ARCTIC 64.0/640  81.0/800 62.0/590 680/670 24.0/23.0
OPTIMIZE 61.3/619  635/63.1 864/882 632/63.7 186/17.3
RESET 624/624  644/629 623/614 57.7/599 25.2/22.8
EXCELLENT 63.0/624  65.1/639 727/738 752/763 274/258
PEGASUS 65.0/660  77.0/770 760/760 76.0/770 16.0/17.0
DAPT 61.6/618  740/753 740/758 - 24.7/24.6
Sardella2011 61.9/612  782/813 76.7/748 57.1/640 48.1/62.6
PRODIGY 700/680  750/780 71.0/720 62.0/660 12.0/15.0
Thukkani2015  64.3/643  98.5/985 97.1/978 - 34.8/333
ENDEAVOR 624/636  696/694 736/795 805/814 52.3/56.2
ITALIC 61.7/615  80.8/792 652/647 67.1/67.1 509/52.7

Abbreviations: S short term DAPT use, L prolonged DAPT use, HT hypertension,
Ds dyslipidemia, Cs current smoking

to the baseline features reported, no significant differ-
ence was observed among patients assigned to either a
short or prolonged duration of DAPT use.

Main analysis

Results of this analysis have been summarized in

Table 4.

Table 4 Results of this analysis

Outcomes analyzed OR with 95 % Cl P value 12 (%)
Primary endpoints 1.03 [0.65-1.64] 0.90 0
Net clinical outcomes 0.96 [0.69-1.34] 0.81 0
Mortality 0.87 [0.76-1.00] 0.05 0
M 0.85 [0.70-1.04] 0.12 0
TVR 0.85 [0.58-1.24] 0.39 0
TLR 0.90 [0.57-1.41] 063 0
Stroke 0.94 [0.65-1.36] 0.75 0
ST (definite or probable) 0.56 [0.27-1.17] 012 0
Definite ST 0.63 [0.08-4.79] 0.65 0
TIMI major bleeding 0.91 [0.60-1.37] 0.65 0
TIMI minor bleeding 1.08 [0.62-1.91] 0.78 0
BARC defined bleeding 1.92 [1.58-2.34] 0.00001 0
BARC type 2 1.98 [1.50-261] 0.00001 0
BARC type 3 1.78 [1.34-2.37] 0.0001 0
BARC type 5 1.40 [0.59-3.30] 044 0

(n=15)

Fig. 1 Flow diagram representing the study selection

Abbreviations: OR odds ratios, C/ confidence intervals, Ml myocardial infarction,
TVR target vessel revascularization, TLR target lesion revascularization, ST stent
thrombosis, TIMI thrombolysis in myocardial infarction, BARC bleeding
academic research consortium
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This current analysis showed no significant differences
in primary endpoints and net clinical outcomes in
patients with DM whether with a short or prolonged
treatment period with DAPT with OR: 1.03, 95 % CL:
0.65-1.64; P=0.90 and OR: 0.96, 95 % CI: 0.69-1.34; P
=0.81 respectively. MI was also not significantly differ-
ent with OR: 0.85, 95 % CI: 0.70-1.04; P=0.12. How-
ever, even if mortality favored prolonged DAPT use,
with OR: 0.87, 95 % CI: 0.76-1.00; P =0.05, the result
only approached statistical significance. These results
have been illustrated in Fig. 2.

TVR and TLR were also similarly manifested between
these 2 groups with OR: 0.85, 95 % CI: 0.58-1.24; P =
0.39 and OR: 0.90, 95 % CI: 0.57—1.41; P =0.63 respect-
ively. Stroke was also not significantly different with a
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short term or prolonged DAPT use with these patients
with DM, with OR: 0.94, 95 % CI: 0.65-1.36; P =0.75.
However, even if stent thrombosis favored a prolonged
DAPT use with OR: 0.56, 95 % CI: 0.27-1.17; P=0.12,
this result was not statistically significant. These results
have been illustrated in Fig. 3.

Bleeding events were also analyzed in these patients
with DM. Any bleeding was not significantly different
between a short and a prolonged DAPT use with OR:
1.22, 95 % CI: 0.72-2.08; P =0.46. TIMI defined major
and minor bleeding were also not significantly different
in these diabetic patients with OR: 0.91, 95 % CI: 0.60—
1.37; P=0.65 and OR: 1.08, 95 % CI: 0.62-1.91; P=0.78
respectively. However, bleeding defined by the BARC
classification was significantly higher with a prolonged

~N

long term DAPT  short term DAPT Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.1.1 Primary endpoints

ARCTIC 7 198 10 222 1.3% 0.78[0.29, 2.08] I

ISAR-SAFE 8 484 7 495  0.9% 1.17 [0.42, 3.26] I

ITALIC 5 344 5 331 0.7% 0.96 [0.28, 3.35] - 1

RESET 12 305 12 316 1.6% 1.04 [0.46, 2.35] -

Tarantini2016 5 223 3 206  0.4% 1.55[0.37, 6.58] I

Subtotal (95% Cl) 1554 1570  4.9%  1.03[0.65, 1.64] -

Total events 37 37

Heterogeneity: Chi? = 0.70, df =4 (P = 0.95); I>= 0%

Test for overall effect: Z = 0.12 (P = 0.90)

1.1.2 Net clinical outcomes

ARCTIC 9 198 10 222 1.2% 1.01[0.40, 2.54] -1

ENDEAVOR 3 183 4 198 0.5% 0.81[0.18, 3.66] —

EXCELLENT 8 278 9 272 1.2% 0.87[0.33, 2.28] D

I-LOVE IT 2 13 203 15 211 1.9% 0.89[0.41, 1.93] T

ISAR-SAFE 7 484 6 495  0.8% 1.20 [0.40, 3.58] -1

OPTIMIZE 32 549 33 554  4.3% 0.98 [0.59, 1.61] -1

Subtotal (95% CI) 1895 1952 9.9% 0.96 [0.69, 1.34] >

Total events 72 ”

Heterogeneity: Chi = 0.30, df = 5 (P = 1.00); I> = 0%

Test for overall effect: Z = 0.24 (P = 0.81)

1.1.3 Mortality

ARCTIC 2 198 3 222 0.4% 0.74 [0.12, 4.50] —

Brar2008 78 371 104 378 11.2% 0.70[0.50, 0.98] ™

ENDEAVOR 3 183 5 198  0.6% 0.64[0.15, 2.73] —

EXCELLENT 3 278 3 272 0.4% 0.98 [0.20, 4.89]

I-LOVE IT 2 3 203 3 21 0.4% 1.04[0.21,5.21] D

ISAR-SAFE 3 484 2 495 0.3% 1.54[0.26, 9.24] |

ITALIC 3 344 3 331 0.4% 0.96 [0.19, 4.80] T

OPTIMIZE 16 549 15 554 2.0% 1.08 [0.53, 2.20] I

PEGASUS 72 1574 84 1950  9.8% 1.06 [0.77, 1.47] T

PRODIGRY 1 36 4 35 0.5% 0.22[0.02, 2.09] —

RESET 2 305 1 316 0.1%  2.08[0.19, 23.05]

Sardella2011 1 139 5 133 0.7% 0.19[0.02, 1.61] —

Tarantini2016 2 223 1 206 0.1% 1.86[0.17, 20.61]

Thukkani2015 188 5949 238 6568 30.1% 0.87[0.71, 1.05] -

Subtotal (95% CI) 10836 11869  57.2% 0.87 [0.76, 1.00] L

Total events 377 471

Heterogeneity: Chi? = 8.38, df = 13 (P = 0.82); I = 0%

Test for overall effect: Z = 1.94 (P = 0.05)

1.1.4 Myocardial infarction

ARCTIC 3 198 3 222 0.4% 1.12[0.22, 5.63] ]

Brar2008 7 371 17 378 2.3% 0.41[0.17, 1.00]

ENDEAVOR 1 183 0 198  0.1%  3.26[0.13,80.61]

EXCELLENT 3 278 5 272 0.7% 0.58 [0.14, 2.46] I

I-LOVE IT 2 8 203 10 211 1.3% 0.82[0.32, 2.13] ]

ISAR-SAFE 3 484 3 495 0.4% 1.02[0.21, 5.09] 1

ITALIC 2 344 2 331 0.3% 0.96[0.13, 6.87]

OPTIMIZE 15 549 17 554  23% 0.89[0.44, 1.79] D

PEGASUS 61 1574 86 1950  10.2% 0.87[0.63, 1.22] ™

PRODIGRY 1 36 3 35 04% 0.30[0.03, 3.08]

RESET 1 305 1 316 0.1% 1.04 [0.06, 16.64]

Sardella2011 0 139 7 133 1.1% 0.06[0.00,1.07) ¥

Tarantini2016 7 223 6 206 0.8% 1.08[0.36, 3.27] I —

Thukkani2015 56 5949 60 6568  7.8% 1.03[0.71, 1.49] -

Subtotal (95% CI) 10836 11869  28.0% 0.85[0.70, 1.04] <

Total events 168 220

Heterogeneity: Chi? =9.02, df = 13 (P = 0.77); I = 0%

Test for overall effect: Z = 1.55 (P =0.12)

Total (95% Cl) 25121 27260 100.0% 0.88 [0.79, 0.98] 4

Total events 654 805

Heterogeneity: Chi? = 19.03, df = 38 (P = 1.00); I = 0% b + +

Test for overall effect: Z = 2.33 (P = 0.02) 001 01 ! 10

o - e Favours [long term DAPT] Favours [short term DAPT]
Test for subgroup differences: Chi? = 0.84, df = 3 (P = 0.84), I? = 0%
Fig. 2 Adverse clinical outcomes associated with a short versus prolonged DAPT use in patients with DM (part 1)




Bundhun et al. BMC Cardiovascular Disorders (2016) 16:161

Page 7 of 14

long term DAPT  short term DAPT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Target vessel revascularization (TVR)
EXCELLENT 8 278 8 272 4.4% 0.98 [0.36, 2.64] -1
I-LOVE IT 2 6 203 7 211 3.7% 0.89[0.29, 2.69] [ —
ITALIC 1 344 2 331 1.1% 0.48 [0.04, 5.31]
OPTIMIZE 20 549 25 554 13.3% 0.80[0.44, 1.46] I
PRODIGRY 6 36 5 35  23% 1.20[0.33, 4.36] I
RESET 8 305 9 315 4.8% 0.92[0.35, 2.41] I I
Sardella2011 1 139 4 133 2.2% 0.23[0.03, 2.12]
Tarantini2016 2 223 1 206 0.6%  1.86[0.17,20.61]
Subtotal (95% Cl) 2077 2057 32.4% 0.85[0.58, 1.24] <@
Total events 52 61
Heterogeneity: Chi? = 2.36, df =7 (P = 0.94); I = 0%
Test for overall effect: Z = 0.85 (P = 0.39)
1.1.2 Target Lesion Revascularization (TLR)
EXCELLENT 7 278 6 272 3.3% 1.15[0.38, 3.45] [
I-LOVE IT 2 5 203 6 211 3.2% 0.86 [0.26, 2.87] I R
OPTIMIZE 17 549 19 554  10.2% 0.90 [0.46, 1.75] T
PRODIGRY 5 36 5 35  24% 0.97 [0.25, 3.69]
Sardella2011 1 139 4 133 2.2% 0.231[0.03, 2.12]
Tarantini2016 2 223 1 206  0.6% 1.86[0.17, 20.61]
Subtotal (95% Cl) 1428 1411 21.8% 0.90 [0.57, 1.41] <@
Total events 37 41
Heterogeneity: Chi? = 1.99, df =5 (P = 0.85); I = 0%
Test for overall effect: Z = 0.48 (P = 0.63)
1.1.3 Stent thrombosis (definite and probable)
ARCTIC 0 198 1 222 0.8% 0.37[0.02, 9.18]
ENDEAVOR 0 183 1 198  0.8% 0.36 [0.01, 8.86]
EXCELLENT 0 278 2 272 1.4% 0.19[0.01, 4.06] *
I-LOVE IT 2 2 203 3 211 1.6% 0.69[0.11, 4.17] -
ISAR-SAFE 1 484 1 495  0.5% 1.02[0.06, 16.40]
ITALIC 0 344 1 331 0.8% 0.321[0.01, 7.88]
OPTIMIZE 4 549 5 554  2.7% 0.811[0.22, 3.02] D
PRODIGRY 0 36 1 35 0.8% 0.32[0.01, 8.00]
RESET 1 305 1 316 0.5% 1.04 [0.06, 16.64]
Tarantini2016 1 223 2 206 1.1% 0.46 [0.04, 5.11]
Subtotal (95% CI) 2803 2840 11.2% 0.56 [0.27, 1.17] e F
Total events 9 18
Heterogeneity: Chi? = 1.58, df =9 (P = 1.00); I> = 0%
Test for overall effect: Z = 1.55 (P = 0.12)
1.1.4 Definite stent thrombosis
ENDEAVOR 0 183 1 198  0.8% 0.36 [0.01, 8.86]
I-LOVE IT 2 0 203 0 211 Not estimable
ISAR-SAFE 1 484 1 495 0.5%  1.02[0.06, 16.40]
Subtotal (95% CI) 870 904  1.3%  0.63[0.08, 4.79] —————
Total events 1 2
Heterogeneity: Chi*> = 0.24, df =1 (P = 0.63); I>= 0%
Test for overall effect: Z = 0.45 (P = 0.65)
1.1.5 Stroke
ENDEAVOR 1 183 1 198  0.5%  1.08[0.07,17.43]
EXCELLENT 2 278 1 272 0.6% 1.96 [0.18, 21.78]
I-LOVE IT 2 3 203 3 211 1.6% 1.04[0.21,5.21]
ISAR-SAFE 1 484 2 495 1.1% 0.51[0.05, 5.65]
ITALIC 2 344 0 331 0.3% 4.84[0.23, 101.18] >
OPTIMIZE 2 549 2 554 1.1% 1.01[0.14,7.19]
PEGASUS 20 1574 33 1950 16.1% 0.75[0.43, 1.31] -
PRODIGRY 1 36 0 35 0.3% 3.00[0.12,76.16]
RESET 2 305 2 316 1.1% 1.04 [0.15, 7.40]
Sardella2011 0 133 0 139 Not estimable
Tarantini2016 2 223 1 206  0.6% 1.86[0.17, 20.61]
Thukkani2015 17 5949 19 6568 10.0% 0.99 [0.51, 1.90] -1
Subtotal (95% Cl) 10261 11275 33.2% 0.94 [0.65, 1.36] <o
Total events 53 64
Heterogeneity: Chi? = 3.23, df = 10 (P = 0.98); 1= 0%
Test for overall effect: Z = 0.32 (P = 0.75)
Total (95% Cl) 17439 18487 100.0% 0.85[0.69, 1.06]
Total events 152 186
Heterogeneity: Chi2 = 10.66, df = 36 (P = 1.00); I = 0% =0_01 0f1 ; 1=0 100’

Test for overall effect: Z = 1.43 (P = 0.15)
Test for subgroup differences: Chi? = 1.66, df =4 (P = 0.80), I>=0%

Favours [long term DAPT] Favours [short term DAPT]

Fig. 3 Adverse clinical outcomes associated with a short versus prolonged DAPT use in patients with DM (part 2)
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DAPT use in these diabetic patients with OR: 1.92, 95 %
CL: 1.58-2.34; P<0.00001. When bleeding defined by
BARC classification was further subdivided, a signifi-
cantly higher BARC bleeding types 2 and 3 were ob-
served with a prolonged DAPT use with OR: 1.98, 95 %
CI: 1.50-2.61; P < 0.00001 and OR: 1.78, 95 % CI: 1.34—
2.37; P<0.0001 respectively. But even if BARC type 5
also favored a short term DAPT use, with OR: 1.40,
95 % CI: 0.59-3.30; P =0.44, the result was not statisti-
cally significant. Results analyzing bleeding events have
been illustrated in Fig. 4.

Because the duration period of DAPT was not similar
in all the studies included, that is, a few studies had a
short term DAPT duration period of 3 months, 6 months
and 12 months respectively, and a long term DAPT
duration period of 12 months, 18 months or 24 months
respectively, which might have influenced the results of
this analysis, another subgroup analysis was conducted
only with a short term DAPT duration of 6 months
versus a long term duration of 12 months. However, this
analysis also showed no significant difference in net
clinical outcomes, mortality, MI, TVR, TLR, stent
thrombosis and stroke with OR: 0.95, 95 % CI: 0.56—
1.60; P=0.84, OR: 1.14, 95 % CI: 0.44-2.97; P=0.79,
OR: 0.79, 95 % CI: 0.39-1.60; P=0.51, OR: 0.94, 95 %
CIL: 0.45-1.96; P =0.86, OR: 1.01, 95 % CI: 0.45-2.26; P
=0.99, OR: 0.55, 95 % CI: 0.15-2.01; P=0.36 and OR:
1.02, 95 % CIL: 0.33-3.18; P=0.97 respectively. These
results comparing 6 months versus 12 months DAPT
use have been illustrated in Fig. 5.

Sensitivity analysis

For all of the above analyses, sensitivity analyses yielded
consistent results. Based on a visual inspection of the
funnel plots obtained, there has been very low evidence
of publication bias for the included studies that assessed
all clinical endpoints reported (including the adverse
clinical outcomes and the bleeding events analyzed) in
these patients with DM. The funnel plots have been
illustrated in Figs. 6 and 7.

Discussion

This study aimed to compare the adverse clinical out-
comes associated with a short and prolonged DAPT use
in patients with DM following PCI. Results of this study
showed that a prolonged duration of DAPT use was not
associated with any significant difference in adverse clin-
ical outcomes when compared to a short term duration
of DAPT use in these patients with DM. The result for
mortality which favored a prolonged DAPT use reached
near significance but was not statistically significant in
this analysis whereas even if stent thrombosis favored a
prolonged DAPT use, the result was also not statistically
significant. In addition, TIMI defined major and minor
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bleeding were also not significantly different. However,
bleeding defined according to BARC classification was
significantly higher with the prolonged DAPT use.

In part similar to the results of this current analysis,
the systematic review and meta-analysis comparing the
duration of DAPT following DES implantation showed
short term DAPT use to be associated with a signifi-
cantly lower rate of bleeding, and higher rates of stent
thrombosis [29]. Note that their study involved more
than 30 % of patients with DM. However, their meta-
analysis showed all-cause mortality to be insignificantly
higher in the long term duration group, which was not
the case in our study. In addition, this current study only
showed a significantly increased bleeding rate according
to the BARC classification, without any significant differ-
ence for stent thrombosis. Another meta-analysis pub-
lished by Navarese et al. showed that compared to a
DAPT duration period of 12 months, a short term
DAPT use was associated with a significantly lower rate
of bleeding events, without any apparent increase in
ischemic complications and therefore the authors con-
cluded that a short term DAPT could be considered in
most patients following PCI [5].

Furthermore, the meta-analysis published by Yang et
al. showed no difference in efficacy outcomes associated
with a short or prolonged duration of DAPT use after
intracoronary DES implantation [30]. However, a longer
duration of DAPT (>12 months) was associated with in-
creased risk of bleeding complications. The study by
Udell et al. also concluded that DAPT use beyond one
year was associated with increased bleeding events, with-
out any increase in cardiovascular mortality [4]. In
addition, the PRODIGY trial which involved more than
20 % of patients with DM, showed a 24 months of clopi-
dogrel use not to be associated with any increase in ad-
verse clinical outcomes compared to the use of
clopidogrel during a short term period of 6 months [31].
This trial compared device specific outcomes relative to
different duration of DAPT in 3 different types of DES
(everolimus eluting stents, paclitaxel eluting stents,
zotarolimus eluting stents) and bare metal stents, sug-
gesting that the optimal duration of DAPT could also
possibly be stent specific.

Moreover, patients with DM showed comparable ad-
verse clinical outcomes to that of patients without DM
whether during a 6-months treatment with DAPT or a
prolonged duration of DAPT following PCI with im-
planted second generation DES [15].

Nevertheless, the study by Valgimigli et al. showed that
along with an increased risk of bleeding associated with
a prolonged duration of DAPT use, an increased risk of
stroke was also observed [32]. However, our results
which involved patients with DM, did not show any sig-
nificant difference in stroke rate between these two
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Heterogeneity: Chi? = 21.47, df = 22 (P = 0.49); I = 0% '0 01
Test for overall effect: Z = 8.33 (P < 0.00001) :

Test for subgroup differences: Chi? = 15.78, df =6 (P = 0.01), I = 62.0%

Fig. 4 Bleeding events associated with a short versus prolonged DAPT use in patients with DM

0.1

long term DAPT  short term DAPT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 All/Any bleeding
EXCELLENT 4 278 2 272 0.5% 1.97[0.36, 10.85] I
I-LOVE IT 2 11 203 12 211 2.8% 0.95[0.41, 2.20] -1
OPTIMIZE 16 549 12 554 2.9% 1.36 [0.64, 2.89] N
Subtotal (95% Cl) 1030 1037 6.1% 1.22[0.72, 2.08] ’
Total events 31 26
Heterogeneity: Chi? = 0.72, df =2 (P = 0.70); I?= 0%
Test for overall effect: Z = 0.74 (P = 0.46)
1.2.2 TIMI major bleeding
EXCELLENT 2 278 1 272 0.2% 1.96 [0.18, 21.78]
ISAR-SAFE 1 484 1 495  0.2% 1.02[0.06, 16.40]
PEGASUS 38 1574 53 1950 11.5% 0.89[0.58, 1.35] I
PRODIGRY 0 36 0 35 Not estimable
Subtotal (95% CI) 2372 2752 12.0% 0.91 [0.60, 1.37] <@
Total events 41 55
Heterogeneity: Chi?=0.42, df =2 (P = 0.81); I?=0%
Test for overall effect: Z = 0.45 (P = 0.65)
1.2.3 TIMI minor bleeding
ISAR-SAFE 2 483 1 495  0.2% 2.05[0.19, 22.73]
PEGASUS 17 1574 21 1950 4.6% 1.00[0.53, 1.91] I
PRODIGRY 0 36 1 35 0.4% 0.32[0.01, 8.00]
Sardella2011 4 139 2 133 0.5% 1.94[0.35, 10.78] —
Subtotal (95% CI) 2232 2613 5.7% 1.08 [0.62, 1.91] D
Total events 23 25
Heterogeneity: Chiz = 1.33, df = 3 (P = 0.72); I = 0%
Test for overall effect: Z=0.28 (P = 0.78)
1.2.4 BARC bleeding
DAPT 274 4710 144 4649  33.9% 1.93[1.57, 2.37] -
ISAR-SAFE 18 484 8 495 1.9% 2.35[1.01, 5.46] —
PRODIGRY 8 36 7 35 1.4% 1.14[0.36, 3.58] I L—
Subtotal (95% Cl) 5230 5179 37.1% 1.92 [1.58, 2.34] L 2
Total events 300 159
Heterogeneity: Chiz = 1.02, df = 2 (P = 0.60); I> = 0%
Test for overall effect: Z =6.52 (P < 0.00001)
1.2.5 BARC 2
DAPT 145 4710 72 4649 17.4% 2.02[1.52, 2.69] e
ISAR-SAFE 6 484 4 495 1.0% 1.54[0.43, 5.49] R
PRODIGRY 1 36 1 35  0.2% 0.97 [0.06, 16.16]
Subtotal (95% Cl) 5230 5179 18.6% 1.98 [1.50, 2.61] L 2
Total events 152 7
Heterogeneity: Chiz=0.41, df =2 (P = 0.81); 1= 0%
Test for overall effect: Z = 4.84 (P < 0.00001)
1.2.6 BARC 3
DAPT 122 4710 68 4649 16.5% 1.79[1.33, 2.42] -
ISAR-SAFE 5 484 1 495  0.2% 5.16 [0.60, 44.30]
PRODIGRY 3 36 3 35  0.7% 0.97[0.18, 5.16]
Tarantini2016 4 223 3 206 0.8% 1.24[0.27, 5.59] -
Subtotal (95% CI) 5453 5385 18.2% 1.78 [1.34, 2.37] <o
Total events 134 75
Heterogeneity: Chi2 = 1.67, df = 3 (P = 0.64); 1= 0%
Test for overall effect: Z = 3.97 (P < 0.0001)
1.2.7 BARC 5
DAPT 7 4710 4 4649 1.0% 1.73[0.51, 5.91] -1
ISAR-SAFE 0 484 0 495 Not estimable
PRODIGRY 2 36 2 35 0.5% 0.97[0.13, 7.30]
Tarantini2016 4 223 3 206 0.8% 1.24[0.27, 5.59] —
Subtotal (95% Cl) 5453 5385 2.2% 1.40 [0.59, 3.30] ~a—
Total events 13 9
Heterogeneity: Chiz = 0.27, df =2 (P = 0.88); I = 0%
Test for overall effect: Z=0.77 (P = 0.44)
Total (95% CI) 27000 27530 100.0% 1.69 [1.49, 1.91] ¢
Total events 694 426

. 1 10 100
Favours [long term DAPT] Favours [short term DAPT]
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long term DAPT  short term DAPT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Net clinical outcomes
EXCELLENT 8 278 9 272 9.6% 0.87[0.33, 2.28] —
I-LOVE IT 2 13 203 15 211 14.9% 0.89[0.41, 1.93] .
ISAR-SAFE 7 484 6 495  6.3% 1.20[0.40, 3.58] I
Subtotal (95% Cl) 965 978  30.9% 0.95 [0.56, 1.60] e
Total events 28 30

Heterogeneity: Chi? = 0.23, df =2 (P = 0.89); I?= 0%
Test for overall effect: Z=0.20 (P = 0.84)

1.1.2 Mortality

EXCELLENT 3 278 3 272 3.3% 0.98 [0.20, 4.89]

I-LOVE IT 2 3 203 3 211 3.1% 1.04 [0.21, 5.21]

ISAR-SAFE 3 484 2 495 21% 1.54 [0.26, 9.24]

Subtotal (95% Cl) 965 978 8.5% 1.14 [0.44, 2.97] —a—
Total events 9 8

Heterogeneity: Chiz = 0.15, df =2 (P = 0.93); I = 0%
Test for overall effect: Z=0.27 (P = 0.79)

1.1.3 Myocardial infarction

EXCELLENT 3 278 5 272 5.4% 0.58 [0.14, 2.46] I
I-LOVE IT 2 8 203 10 211 10.2% 0.82[0.32, 2.13] T
ISAR-SAFE 3 484 3 495  3.2% 1.02[0.21, 5.09]

Subtotal (95% Cl) 965 978 18.8% 0.79 [0.39, 1.60] -
Total events 14 18

Heterogeneity: Chiz = 0.28, df =2 (P = 0.87); 1= 0%
Test for overall effect: Z=0.66 (P = 0.51)

1.1.4 Target vessel revascularization (TVR)

EXCELLENT 8 278 8 272 8.5% 0.98 [0.36, 2.64] -1
I-LOVE IT 2 6 203 7 211 7.2% 0.89[0.29, 2.69] I
Subtotal (95% CI) 481 483 15.8% 0.94 [0.45, 1.96] -
Total events 14 15

Heterogeneity: Chiz = 0.02, df = 1 (P = 0.90); 1> = 0%
Test for overall effect: Z=0.17 (P = 0.86)

1.1.5 Target Lesion Revascularization (TLR)

EXCELLENT 7 278 6 272 6.4% 1.15[0.38, 3.45] e
I-LOVE IT 2 5 203 6 211 6.2% 0.86 [0.26, 2.87] I
Subtotal (95% CI) 481 483 12.6% 1.01 [0.45, 2.26]

Total events 12 12

Heterogeneity: Chi?=0.12, df = 1 (P = 0.73); I?= 0%
Test for overall effect: Z = 0.01 (P = 0.99)

1.1.6 Stent thrombosis (definite and probable)

EXCELLENT 0 278 2 272 2.7% 0.19[0.01, 4.06] *

I-LOVE IT 2 2 203 3 211 3.2% 0.69[0.11, 4.17]

ISAR-SAFE 1 484 1 495  11%  1.02[0.06, 16.40]

Subtotal (95% CI) 965 978  7.0%  0.55[0.15,2.01] ——
Total events 3 6

Heterogeneity: Chi? = 0.70, df = 2 (P = 0.70); I = 0%
Test for overall effect: Z = 0.91 (P = 0.36)

1.1.7 Stroke

EXCELLENT 2 278 1 272 1.1% 1.96 [0.18, 21.78]

I-LOVE IT 2 3 203 3 21 3.1% 1.04[0.21, 5.21]

ISAR-SAFE 1 484 2 495  21% 0.51[0.05, 5.65]

Subtotal (95% CI) 965 978 6.4% 1.02 [0.33, 3.18] —~l
Total events 6 6

Heterogeneity: Chi? = 0.60, df = 2 (P = 0.74); 1= 0%

Test for overall effect: Z=0.03 (P = 0.97)

Total (95% CI) 5787 5856 100.0% 0.92 [0.68, 1.23]

Total events 86 95

ity i2 = = = - 12 =09 ; t y 1
Heterogeneity: Chi? = 2.96, df = 18 (P = 1.00); I = 0% 0.01 01 1 10 100

Test for overall effect: Z = 0.58 (P = 0.56) Favours [I;Jng term DAPT] Favours [short term DAPT]

Test for subgroup differences: Chi? = 1.08, df =6 (P = 0.98), I? = 0%

Fig. 5 Adverse clinical outcomes associated specifically with 6 versus 12 months DAPT use in patients with DM

groups. The ITALIC trial also showed no significantly — implanted with newer generation DES and also involved
different bleeding or thrombotic events when 6 months  patients with good response to aspirin.

DAPT use was compared to 24 months DAPT use after The study by Siddiqqi et al. which consisted of more
PCI [25]. However, the ITALIC trial involved patients than 50 % of patients with DM, showed a prolonged
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duration of DAPT not to be associated with any in-
creased risk of bleeding. However, their study involved
patients with chronic kidney disease and the exact type
of bleeding assessed was not specified [33]. The study by
Thukkani et al. also showed results that favored the pro-
longed use of clopidogrel to be associated with a lower
risk of death and MI only in patients with DM implanted
with DES [23]. However, that study did not show any
benefit of prolonged clopidogrel use in patients without
DM or in patients implanted with bare metal stents.
Moreover, the DAPT trial also showed a lower rate of
mortality to be associated with a prolonged use of clopido-
grel after PCI [20]. However, result of this analysis which
involved only patients with DM, did not reach statistical
significance in the subgroup analyzing mortality.

Even if the subgroup analysis of the OPTIMIZE trial
that assessed how short-term DAPT did not show any
significantly increase risk for clinical events at 1 year in
patients with DM undergoing PCI with a specific 2nd
generation DES [34], other studies have shown second
generation DES to be associated with higher adverse
outcomes in patients with DM compared to the general
population [35]. In addition, studies showed increasing
adverse clinical outcomes to be associated with insulin-
treated DM compared to non-insulin treated DM irre-
spective of the duration of DAPT [36, 37].

Furthermore, the observational study conducted by
Eisenstein et al. examining consecutive patients receiving
DES at Duke Heart Center between the year 2000 and
2005, concluded that the extended use of clopidogrel in
patients implanted with DES might be associated with a
lower risk of death and MI [2]. However, the authors
concluded that only larger trials will be able to confirm
their results, but unfortunately, even if this current ana-
lysis involved a pooling of data from several randomized
trials (but only including patients with DM), the result
analyzing mortality only nearly reached statistical signifi-
cance, but was not statistically significant.

Even if the result for stent thrombosis was not signifi-
cant in patients with DM, other studies have shown a
prolonged use of DAPT to be associated with a lower
risk of stent thrombosis compared to a shorter duration
of DAPT use after PCL. To prove this point, the TY-
COON registry showed an extended use of DAPT
(2 years) to be associated with a lower rate of stent
thrombosis following PCI with DES [38]. However, in
contrast, other studies showed clopidogrel use beyond
one year not to reduce the risk of stent thrombosis or
other adverse clinical outcomes after PCI [39].

Previous studies have already compared the clinical
outcomes associated with duration of DAPT in the sub-
set of patients treated for in-stent restenosis [23]. This
current analysis showed compared the adverse clinical
outcomes between a short and prolonged DAPT use in
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patients with DM. To be noted, the duration of DAPT
use might vary in other subgroups of patients. As it is
said, one size shoe approach for DAPT duration is
unlikely to fit all the patients, further investigations
including other subgroups of patients such as patients
with chronic obstructive pulmonary disease who under-
went PCI [40, 41], should be conducted.

Novelty

This study is new in several ways. Even if many studies
have compared the short and prolonged use of DAPT
following PCI, this is among the first meta-analyses
comparing the adverse clinical outcomes associated with
the short and prolonged use of DAPT in patients with
DM. Moreover, this analysis involved several newly pub-
lished articles which were not included in other recently
published meta-analyses representing another novelty.

Limitations

Similar to other studies, this study also has limitations.
First of all, due to the small population of patients with
DM, this study might not provide robust results. Sec-
ondly, different studies reported different duration of
DAPT use, as well as different follow up periods. Even
if we have tried to compare only 6 months versus
12 months DAPT use in these patients with DM in
order to solve this particular issue, we might have only
partly succeeded showing that this point should still be
considered as a limitation in this study. Moreover, data
analyzing several bleeding subgroups were limited,
which might have influenced the results.

Conclusion

Following PCI, a prolonged DAPT use was associated
with similar adverse clinical outcomes but with a signifi-
cantly increased BARC defined bleeding compared to a
short term DAPT use in these patients with DM. How-
ever, even if mortality and stent thrombosis favored a pro-
longed DAPT use, these outcomes only either reached
statistical significance or were insignificant respectively,
showing that a clear decision about recommending a pro-
longed duration of DAPT to patients with DM might not
be possible at this moment, warranting further research in
this particular subgroup.
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