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ABSTRACT

BACKGROUND Appropriate double (DT) and triple (TT) antithrombotic therapy in patients with atrial
fibrillation and stent implantation is unclear.

AIMS The aim of the study was to perform a meta-analysis of studies comparing DT and TT in patients
with atrial fibrillation and stent implantation.

METHODS  Of the 450 reports, 5 randomized trials were included in the meta-analysis: WOEST, ISAR-
-REACT, PIONEER AF-PCI, RE-DUAL PCI, and AUGUSTUS, with a total of 9931 patients.

RESULTS Treatment efficacy, as assessed by the incidence of major adverse cardiac events, did not differ
significantly between both therapeutic strategies: 8.98% for DT vs 8.71% for TT (odds ratio [OR], 1.02;
95% CI, 0.86-1.21). The incidence of hemorrhagic complications was significantly lower in patients treated
with DT than TT (13.1% and 21.0%, respectively; OR, 0.57; 95% CI, 0.47-0.70). In over 90% of patients,
DT included clopidogrel along with an oral anticoagulant (non-vitamin K antagonist oral anticoagulant
or vitamin K antagonist).

CONCLUSIONS The results of our meta-analysis are clearly in line with the current trend of the fastest
possible reduction in the use of TT in favor of DT. Almost half lower risk of hemorrhagic complications
during DT compared with TT, with similar efficacy of the 2 strategies, provides an argument for the wider
use of DT in patients with AF and stent implantation.

INTRODUCTION It is well known that in pa-
tients with acute coronary syndrome (ACS) un-
dergoing percutaneous coronary intervention
(PCI), dual antiplatelet therapy (DAPT) is used
for 12 months, with the possibility of short-
ening it in case of an increased risk of bleed-
ing complications. A similar consensus for pa-
tients with stable coronary artery disease (CAD)
is 6 months.! In patients with atrial fibrilla-
tion (AF), it is necessary to combine oral anti-
coagulant therapy (OAC), based on vitamin K
antagonists (VKAs) or non-vitamin K antag-
onist oral anticoagulants (NOACs), with DAPT
as part of triple therapy (TT).? Triple thera-
py (VKA + DAPT) provides better protection
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against thromboembolic complications com-
pared with the single use of a VKA, although
the risk of bleeding complications increases
by approximately 120%. In turn, double anti-
thrombotic therapy (DT) consisting of a VKA
with a single antiplatelet therapy (SAPT) offers
worse protection from thromboembolic com-
plications, although the increased risk of hem-
orrhagic complications is almost halved (about
60%).> Antiplatelet and antithrombotic therapy
constitutes even a larger challenge in patients
with cancer; however, treatment of this group
was described in another study.

The increasing use of radial artery access for
angioplasty has significantly reduced the number
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WHAT’'S NEW?

Almost half lower risk of hemorrhagic complications during double compared
with triple antithrombotic therapy provides an argument for the wider use
of double therapy in patients with atrial fibrillation and stent implantation.
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of hemorrhagic complications. On the other hand,
second-generation drug-eluting stents (DESs;

everolimus, zotarolimus) allowed a radical short-
ening of DAPT to 3 or even 1 month in patients

with sinus rhythm and high risk of hemorrhag-
ic complications.”® The introduction of stents

with an ultrathin strut (60 p) enabled a fur-
ther reduction in the risk of stent thrombosis

to 0.9%/year.”'® Of note, this value is lower than

the percentage of bleeding complications during
1 year in patients treated with DAPT. Moreover,
it should be emphasized that the improvement
in stent implantation technique (high pressures,
intravascular ultrasound control, optical coher-
ence tomography) has further reduced the risk
of stent thrombosis. These achievements result-
ed in a more flexible approach to antithrombot-
ic therapy in patients with AF and stent implan-
tation. In practice, this means the possibility of
shortening the time of (to as short as possible)

and individualizing TT. This fundamental change

in the treatment strategy is suggested by the re-
sults of trials comparing TT vs DT in patients

with AF and stent implantation: WOEST (What
is the Optimal Antiplatelet & Anticoagulant Ther-
apy in Patients With Oral Anticoagulation and

Coronary Stenting),'" ISAR-TRIPLE (Triple Ther-
apy in Patients on Oral Anticoagulation After
Drug Eluting Stent Implantation),'”” PIONEER
AF-PCI (A Study Exploring Two Strategies of Ri-
varoxaban [JNJ39 039 039; BAY-59-7939] and

One of Oral Vitamin K Antagonist in Patients

With Atrial Fibrillation Who Undergo Percutane-
ous Coronary Intervention)'” and RE-DUAL PCI

(Randomized Evaluation of Dual Antithrombotic
Therapy With Dabigatran vs. Triple Therapy With

Warfarin in Patients With Nonvalvular Atrial Fi-
brillation Undergoing Percutaneous Coronary In-
tervention)." Finally, in March 2019, the results

of the AUGUSTUS trial (A Study of Apixaban in

Patients With Atrial Fibrillation, Not Caused

by a Heart Valve Problem, Who Are at Risk for
Thrombosis [Blood Clots] Due to Having Had

a Recent Coronary Event, Such as a Heart Attack

or a Procedure to Open the Vessels of the Heart)"

were published, which seems to have finally set-
tled the problem.

The aim of the current study was to present
the results of a meta-analysis of randomized tri-
als comparing TT vs DT in patients with AF and
stent implantation.

METHODS Search strategy and selection
criteria We followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis
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(PRISMA) guidelines for the systematic review
and meta-analysis.

The primary exclusion criteria were obser-
vational nonrandomized studies, registry data,
ongoing trials without results, and duplicate
studies. A search was conducted in PubMed,
Embase, EBSCO, Cochrane Database of Sys-
tematic Reviews, and Web of Science from
its inception up to March 2019, using the fol-
lowing search terms in various combinations:
“percutaneous coronary intervention”, “coro-
nary stenting”, “PCI”, “triple antiplatelet ther-
apy”, “dual antiplatelet therapy”, “triple ther-
apy”, “dual therapy”, “double therapy”, “vita-
min K antagonists”, “warfarin”, “dabigatran”,
“apixaban”, “rivaroxaban”, “edoxaban”, “aspi-
rin”, “thienopyridine”, "clopidogrel”, and “ran-
domized clinical trial”.

In addition, references of prior systemat-
ic reviews and meta-analysis, as well as ab-
stracts from major cardiology meetings, were
screened for related studies. Two investigators
(SG and MM) independently reviewed the titles,
abstracts, and studies to determine their eligi-
bility to meet the inclusion criteria. The same au-
thors independently extracted all the relevant
outcomes of interest into a structured data set.

In all studies included in the analysis, hem-
orrhagic complications were the primary end-
point. Due to the various definitions adopt-
ed in the studies, the following indicators
of bleeding complications were included in
the current meta-analysis: Thrombolysis in
Myocardial Infarction (TIMI) major + TIMI
minor or International Society on Thrombo-
sis and Haemostasis (ISTH major or clinical-
ly relevant nonmajor bleeding) or clinical-
ly significant bleeding. The definitions rele-
vant to a particular study are summarized in
Supplementary material, Table S1. In each of
the studies included in the analysis, the sec-
ondary endpoint, defined as a major adverse
cardiac event (MACE), was also assessed slight-
ly differently. The relevant definitions for each
study are shown in Supplementary material,
Table S2. The metadata used for the primary
and secondary endpoints in each of the ana-
lyzed studies are presented in Supplementa-
ry material, Tables S3 and S4.

Statistical analysis The meta-analyses were
performed with the use of the DerSimonian
and Laird method for random effects. Signifi-
cant heterogeneity was identified in both anal-
yses, as indicated by the I? values. In general,
the I? values of 25%, 50%, and 75% are consid-
ered to indicate low, moderate, and high degrees
of heterogeneity, respectively. Relative weights
are based on the inverse of the observed vari-
ance of the treatment effect within studies and
between studies. Calculations were performed
using Review Manager (RevMan 5.3 Cochrane
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FIGURE 1 Flowchart of literature search

Community. Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014) and
STATA 15.1 (StataCorp LLC, College Station, Tex-
as, United States).

The methodological quality of the random-
ized trials was assessed by the Cochrane Col-
laboration’s tool for assessing the risk of bias.
The bias was assessed qualitatively as low, in-
termediate, or high risk. All trials were judged
to be at low risk of bias (Supplementary ma-
terial, Table S5). The risk of publication bias
was assessed by the funnel plot and Egger test.

Dual therapy  Triple therapy 0dds ratio

The results showed no presence of publication
bias either for safety or efficacy endpoints an-
alyzed in the study (Supplementary material,
Figures S1-S8).

RESULTS A total of 450 studies were screened
for eligibility, out of which 5 trials with a total of
9931 patients met the inclusion criteria (FIGURE 1)
and were included in the final analysis. One arm of
the PIONEER AF-PCI trial,”® comprising patients
treated with low doses of rivaroxaban (2.5 mg,
group 2, n = 709), was excluded from the analy-
sis. The most relevant data concerning the char-
acteristics of patients are presented in TABLE1.
The follow-up in the respective studies ranged
from 6 to 14 months. Patients with ACS accounted
for 30% to 70% of the group. The CHA,DS,;VASc
score ranged from 2.4 to 4.1, and HAS-BLED, from
2.7 to 3.0 (18LE1). Diabetes mellitus was present in
23% to 38% of patients.

Evaluation of efficacy In both therapeutic
strategies, the rate of MACEs was almost identi-
cal: 8.98% and 8.71% in the DT and TT arms, re-
spectively (odds ratio [OR], 1.02; 95% CI, 0.86-1.21;

FIGURE2A). In the sensitivity analysis, after exclu-
sion of the ISAR-TRIPLE study" (the DT regi-
men included acetylsalicylic acid [ASA], where-
as in other studies, clopidogrel was used), the re-
spective values were 9.29% in the DT arm and

8.98% in the TT arm (OR, 1.02; 95% CI, 0.85-
1.23; FiGURe28). In further data analysis, the studies

were divided into 2 subgroups comprising either

0dds ratio

Study or subgroup Events Total Events Total Weight IV, random, 95% CI 1V, random, 95% CI
WOEST, VKA 31 279 50 284 10% 0.5810.36, 0.95] —
ISAR-TRIPLE, VKA 12 307 13 307 4.2% 0.92[0.41,2.05] T
AUGUSTUS, VKA 84 1154 66 1154  16.9% 1.29[0.93,1.81] e
PIONEER AF-PCI, rivaroxaban 15 mg Al 694 36 695  10.7% 1.15[0.73, 1.82] —f—
RE-DUAL PCI, dabigatran 110 mg 149 981 131 981 23% 1.16 [0.90, 1.50] R-
RE-DUAL PCI, dabigatran 150 mg 90 763 98 764  18.7% 0.9110.67, 1.23] —
AUGUSTUS, apixaban 5 mg/2.5 mg 72 1153 71 1153 16.5% 1.02[0.72, 1.42] -
Total (95% CI) 5331 5338  100% 1.02[0.86, 1.21] A 4
Total events 497 465 . \ \ .
Heterogeneity: 1= 0.02; X2=8.89, df =6 (P=0.18); = 33% 0.01 0.1 1 10 100
Test for overall effect: 7=0.23 (P=0.82) Favors (dual therapy) Favors (triple therapy)
Dual therapy  Triple therapy 0dds ratio 0dds ratio

Study or subgroup Events Total Events Total Weight IV, random, 95% CI 1V, random, 95% CI
WOEST, VKA 31 279 50 284 11% 0.58[0.36, 0.95] ]
AUGUSTUS, VKA 84 1154 66 1154  17.6% 1.2910.93,1.81] ™
PIONEER AF-P(J, rivaroxaban 15 mg 4 694 36 695  11.7% 1.15[0.73,1.82] —fa—
RE-DUAL PCI, dabigatran 110 mg 149 981 131 981 23% 1.16 [0.90, 1.50] 1
RE-DUAL PCI, dabigatran 150 mg 90 763 98 764  19.3% 0.91[0.67,1.23] —a—
AUGUSTUS, apixaban 5mg/2.5 mg 72 1153 71 1153 17.3% 1.0210.72,1.42] —.—
Total (95% CI) 5024 5031  100% 1.02[0.85,1.23] *
Total events 467 452 . . . ,
Heterogeneity: 1= 0.02; X2=8.80, df=5 (P=0.12); 2= 43% 0.01 0.1 1 10 100
Testfor overall effect: 7=0.22 (P=0.82) Favors (dual therapy) Favors (triple therapy)
FIGURE2 Meta-analysis results for secondary efficacy endpoints: A - all trials; B — without the ISAR-REACT trial
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TABLE1 Baseline characteristics of patients in trials included in the analysis (continued on the next page)

Characteristics

DT (n=279) TT (n=284) 6-week group

ISAR-TRIPLE,
2015

6-month group

DT (n=709)

PIONEER-AF PCI,
2016

TT (n=706)

Clopidogrel ~ Clopidogrel (n=307) (n=307) Rivaroxaban VKA +ASA
(75mg) (75mg)+ASA ASA(75-200mg)  ASA(75-200mg)  (15mg)+P2Y,,  (75-100 mg) +
+VKA (80-100) mg + +VKA +VKA inhibitor P2Y,, inhibitor
VKA + clopidogrel + clopidogrel (clopidogrel, (clopidogrel,
(75 mg) for (75mg) 75 mg, or 75 mg, or
6 weeks for 6 months ticagrelor, ticagrelor,
2x90 mg, or 2x90 mg, or
prasugrel, prasugrel,
10 mg) 10 mg)
Age, y, mean (SD) 70.3(7.0) 69.5(8.0) 73.9(7.7) 73.3(8.7) 70.4(9.1) 69.9 (8.7)
Female sex, n (%) 65(23) 50 (18) 78 (25.4) 65(21.2) 181(25.5) 188 (26.6)
Renal function, n (%) Renal failure  Renal failure GFR <67.3 ml/min GFR<67.3 ml/min Mean (SD) CrCl, Mean (SD) CrCl,
or as indicated otherwise 51 (18) 48(17) 165 (53.7) 142 (46.3) 78.3(313)ml/min  80.7(30) ml/min
Type of index event, n (%) ACS, 69 (25)  ACS, 86(30) NSTEMI, 50 (16.3) NSTEMI, 41 (13.4)  NSTEMI, 130 (18.5) NSTEMI, 123
STEMLI, 3 (1.0) STEMI, 2(0.7) STEMI, 86 (12.3) (17.8)
UA, 49 (16) UA, 52 (16.9) UA, 145 (20.7) STEMI, 74 (10.7)
Stable AP, 205 (66.8)  Stable AP, 212 (69.1) UA, 164(23.7)
CHA,DS,VASc, mean (SD) 2.8(1.1) 2.7(1.2) 2.7(1.2) 2.4(1.0) 3.7(1.7) 3.8(1.6)
HAS-BLED, mean (SD) NA NA NA NA <3,28 <3,29
or<3vs>3 >3,72 >3, 71
Hypertension, n (%) 193 (69) 193 (68) 236(76.9) 232(75.6) NA NA
Diabetes mellitus, n (%) 68 (24) 72 (25) 85 (27.7) 72 (23.5) NA NA
Stroke or TIA, n (%) 49 (18) 50 (18) 42 (13.7) 32(10.4) NA NA
History of myocardial 96 (34) 100 (35) 90(29.3) 76 (24.8) 20% 22%
infarction, n (%) or as
indicated otherwise
History of CABG, n (%) 56 (20) 74 (26) 73(23.8) 51(16.6) NA NA
History of PCI, n (%) 86 (31) 101 (36) NA NA NA NA
Stent type, n (%) or DES 181 (65) 183 (64) 99.4% 99% 464 (65.4) 468 (66.5)
asindicated
otherwise BMS 89 (32) 86 (30) 1(0.3) 0 231(32.6) 224 (31.8)
DES+BMS 3 (1) 11(4) 1(0.3) 4 treated lesions (1) 14 (2.0) 12(1.7)

Abbreviations: ACS, acute coronary syndrome; ASA, acetylsalicylic acid; BMS, bare metal stent; CABG, coronary artery bypass grafting; creat, creatinine; CrCl, creatinine
clearance; DES, drug-eluting stent; GFR, glomerular filtration rate; NA, nonapplicable; NSTEMI, non-ST-segment elevation myocardial infarction; PCI, percutaneous
intervention; STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic attack; UA, unstable angina
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a VKA or NOAC in both arms (DT and TT). In pa-
tients treated with VKA + SAPT (DT) and VKA
+ DAPT (TT), the MACE rates were 7.29% and
7.39%, respectively (OR, 0.9; 95% CI, 0.56-1.57;
FIGURE 34). The corresponding values in the NOAC-
-treatment group were 9.8% and 9.35% for DT
and TT, respectively (OR, 1.059; 95% CI, 0.90-
1.24; FIGURE3B).

Safety assessment The incidence of hem-
orrhagic complications was significantly low-
er in patients treated with DT than TT: 13.1%
and 21.0%, respectively (OR, 0.57; 95% CI,
0.47-0.70; riGURe 48). After excluding the ISAR-
-TRIPLE study,” the corresponding values were
13.23% and 21.7% (OR, 0.54; 95% CI, 0.46-0.63;

KARDIOLOGIA POLSKA  2019; 77 (9)

FIGURE4B). As in the previous assessment, the stud-
ies were divided into 2 subgroups comprising ei-
ther a VKA or NOAC in both arms (DT and TT).
In patients treated with VKA + SAPT (DT) and
VKA + DAPT (TT), the rates of bleeding com-
plications were 11.5% and 19.2%, respectively
(OR, 0.59; 95% CI, 0.34-1.04; ricUre 5A). The corre-
sponding values in patients treated with a NOAC
were 13.9% and 21.9% (OR, 0.57; 95% CI, 0.47-
0.69; FIGURE5B).

DISCUSSION The results of our meta-analysis
clearly indicate that, with a similar reduction of
MACEs, the risk of bleeding complications in
patients treated with DT is 43% lower than in



TABLE1 Baseline characteristics of patients in trials included in the analysis (continued from the previous page)

Characteristics

RE-DUAL PCI,
2017

AUGUSTUS,
2019

DT (n=981) DT (n=763) TT (n=981) DT/TT(n=2306) DT/TT DT/TT DT/TT
Dabigatran Dabigatran VKA +ASA Apixaban (n=2308) (n=2307)  (n=2307)
(2x110 mg) (2x150 mg) (<100 mg) (2x5mg VKA + P2Y. Apixaban Apixaban
+P2Y,, +P2Y,, +P2Y,, or2x2.5mg) inhibitor +ASA. (2x5mgor  (2x5mg or
inhibitor inhibitor inhibitor +P2Y,, inhibitor g4 mg/placebO' 2x2.5mg)  2x2.5mgq)/
(clopidogrel, (clopidogrel,  (clopidogrel, +ASA, 81 mg/ /VKA VKA +P2Y,,
75 mg, or 75mg, or 75 mag, or placebo +P2Y,, inhibitor
ticagrelor, ticagrelor, ticagrelor, inhibitor +placebo
2x90 mg) 2x90 mg) 2x90 mg) +ASA,
81 mg
Age, y, mean (SD) 71.5(8.9) 68.6(7.7) 71.7(8.9) 70.4 70.9 70.8 70.6
Female sex, n (%) 253(25.8) 171(22.4) 231(23.5) 670 (29.1) 667(28.9) 696 (30.2) 641(27.8)
Renal function, n (%) Mean (SD) CrCl, Mean (SD) Mean (SD) CrCl, creat>1.5mg/dl, creat>1.5mg/dl, creat>1.5 creat
orasindicated otherwise  76.3 CrCl, 83.7 75.4(29.1) 173 (7.6) 207 (9.2) mg/dl, 182 >1.5mg/dl
(28.9) ml/min (31) ml/min ml/min (8.1) 198 (8.7)
Type of index event, n (%)  ACS, 509 (51.9)  ACS, 391(51.2) ACS, 475(48.4) ACSandPCL, 873 ACSandP(], ACSand PCI, ACSand P(I,
Stable angina,  Stable angina, Stable angina, (38) 841(36.6) 844(36.8)  870(37.8)
433 (44.1) 320 (41.9) 429 (43.7) ACS - medical ACS - medical ACS - ACS - medical
Staged PCI, 156  Staged PCI, Staged PCI, therapy, 547 therapy, 550 medical therapy, 550
(15.9) 138 (18.1) 168 (17.1) (23.8) (23.9) therapy, — (23.9)
Other, 43 (44) Other, 65 (85) Other, 62 (63) Elective PCI, 877 Elective PCI, 907 547 (239) Elective PCI,
(38.2) (39.5) Elective PCI, 882 (38.3)
902(39.3)
CHA,DS,VASc, mean (SD) ~ 3.7(1.6) 3.3(1.5) 3.8(1.5) 3.9(1.6) 4.0(1.6) 3.9(1.6) 3.9(1.6)
HAS-BLED, mean (SD) 2.7(0.7) 2.6(0.7) 2.8(0.8) 2.9(1.0) 2.9(0.9) 2.8(0.9) 2.9(1.0)
or<3vs>3
Hypertension, n (%) NA NA NA 2042 (88.6) 2031 (88) 2031 (88) 2042 (88.5)
Diabetes mellitus, n (%) 362 (36.9) 260 (34.1) 371(37.9) 842 (36.5) 836 (36.2) 842(36.5)  836(36.2)
Stroke or TIA, n (%) 74(1.5) 52 (6.8) 100(10.2) 326 (14.2) 307 (13.4) 297(13.0)  336(14.7)
History of myocardial 237 (24.2) 194 (25.4) 268 (27.3) NA NA NA NA
infarction, n (%) or as
indicated otherwise
History of CABG, n (%) 97(9.9) 79(10.4) 111(11.3) NA NA NA NA
History of PCI, n (%) 326(33.2) 239(31.3) 347 (35.4) NA NA NA NA
Stenttype,n  DES 804 (82.1) 621(81.5) 826 (84.6) NA NA NA NA
(%) or as
indicated  BMS 148 (15.1) 123 (16.1) 133 (13.6)
otherwise  pesipms  19(1.9) 10(1.3) 12(1.2)

Abbreviations: ACS, acute coronary syndrome; ASA, acetylsalicylic acid; BMS, bare metal stent; CABG, coronary artery bypass grafting; creat, creatinine; CrCl, creatinine
clearance; DES, drug-eluting stent; GFR, glomerular filtration rate; NA, nonapplicable; NSTEMI, non-ST-segment elevation myocardial infarction; PCI, percutaneous
intervention; STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic attack; UA, unstable angina

the TT arm. The CHA,DS,VASc scores in the an-
alyzed studies were similar in AUGUSTUS,"” RE-
-DUAL PCL"* and PIONEER AF-PCI" and ranged
from 3.3 to 4.1. Slightly lower rates (2.4-2.7)
were noted in the WOEST" and ISAR-TRIPLE"
trials. In studies that presented the HAS-BLED
score, the index values ranged from 2.7 to 3, so
the populations were largely similar in terms of
the risk of cardiovascular events and bleeding
complications. New antiplatelet drugs (P2Y;, in-
hibitors), ticagrelor in particular, were used ex-
tremely rarely, including 12% in the RE-DUAL
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PCI trial," 4% in the PIONEER AF-PCI trial,”

and 5% in the AUGUSTUS trial.”” In the WOEST"

and ISAR-TRIPLE" trials, the new P2Y;, inhibi-
tors were not used. In both the DT and TT arms,
over 90% of patients enrolled in the meta-
-analysis used clopidogrel. A slightly higher per-
centage of ticagrelor in the RE-DUAL PCI study
does not allow a recommendation of new potent
P2Y,, inhibitors in chronic DT and TT treatment.
This view is in line with current guidelines.’

Both in patients treated with VKAs and in
those treated with NOACs, there were no

841



“ Dualtherapy  Triple therapy Odds ratio 0dds ratio

Study or subgroup Events Total Events Total Weight IV, random,95% CI 1V, random, 95% CI

WOEST, VKA 31 279 50 284 35.2% 0.5810.36, 0.95] —

ISAR-TRIPLE, VKA 12 307 13 307  23.9% 0.9210.41, 2.05] ——

AUGUSTUS, VKA 84 1154 66 1154  40.9% 1.29[0.93,1.81] Hil—

Total (95% CI) 1740 1745  100% 0.90[0.52,1.57] 7

Total events 127 129 } ' | ' ;
Heterogeneity: 12=0.17; X2=7.08, df =2 (P=0.03); 2= 72% 0.01 0.1 1 10 100

Test for overall effect: 7=0.37 (P=0.71)

Favors (dual therapy) Favors (triple therapy)

n Dual therapy  Triple therapy 0dds ratio 0dds ratio

Study or subgroup Events Total Events Total Weight IV, random, 95% CI 1V, random, 95% CI

PIONEER AF-PCI, rivaroxaban 15 mg M 694 36 695 11.9% 1.15[0.73, 1.82]

RE-DUAL PCI, dabigatran 110 mg 149 981 131 981 39.2% 0.16 [0.90, 1.50]

RE-DUAL PCI, dabigatran 150 mg 90 763 98 764 27% 0.91[0.67,1.23]

AUGUSTUS, apixaban 5 mg/2.5 mg 72 1153 71 1153 22% 1.0210.72,1.42]

Total (95% CI) 3591 3593 100% 1.05[0.90, 1.24]

Total events 352 336 \ \ !

Heterogeneity: 2= 0; X2= 1.66, df =3 (P=0.65); 2= 0%
Test for overall effect: 7= 0.65 (P=0.51)

FIGURE3  Meta-analysis results for secondary efficacy endpoints: A
anticoagulant trials

10 100
Favors (triple therapy)

0.01 0.1
Favors (dual therapy)

—

- a substudy for vitamin K antagonist trials; B - a substudy for non-vitamin K antagonist oral

“ Dual therapy  Triple therapy 0dds ratio Odds ratio
Study or subgroup Events Total Events Total Weight 1V, random, 95% CI 1V, random, 95% CI
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FIGURE4 Meta-analysis results for primary safety endpoints: A - all trials; B — without the ISAR-REACT trial
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significant differences in the frequency of MAC-
Es between the DT and TT arms (FIGURES2 and 3),
while in both subgroups (VKA and NOAC), we
observed a lower risk of bleeding complications
in DT vs TT arms: 41% and 43%, respectively
(F16URes 4 and 5). Therefore, regardless of the basal
anticoagulant treatment (VKA or NOAC), the DT
compared with TT strategy significantly reduces
the risk of bleeding complications, with an un-
changed effect on ischemic cardiovascular events.
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Treatment with NOACs or VKAs in combi-
nation with SAPT may raise some objections to
the DAPT strategy commonly recommended af-
ter stent implantation, especially in patients with
ACS. In the studies included in the meta-analysis,
patients with ACS accounted for only 25% to 30%
of the population in both arms of the WOEST
study' and 30% to 33% in the ISAR-TRIPLE
study.” In the PIONEER AF-PCI® and RE-
-DUAL" studies, patients with ACS constituted
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FIGURE5 Meta-analysis results for primary safety endpoints: A - a substudy for vitamin K antagonist trials; B — substudy for non-vitamin K antagonist oral

anticoagulant trials

half of the population in both arms (msLe1), and
all of them were treated with PCI. The highest
number of patients with ACS was included in
the AUGUSTUS study"” (about 60%—61%), but
only 36% and 38% of patients in the VKA and
NOAC arms, respectively, were treated with PCI,
while the remaining patients were treated con-
servatively. It is well known that in patients with
ACS, increased platelet activity is observed espe-
cially in the first 30 days after stent implantation,
which results in an increased risk of early stent
thrombosis with the highest mortality risk.'s

While intuitively we are inclined to prefer
DT in patients with stable CAD starting from
the first or second day after PCI, in ACS early
DAPT cessation and the use of NOAC or VKA
+ SAPT may raise concerns. In the PIONEER AF-
-PCL,® RE-DUAL," and WOEST " trials, patients
received DT 2 to 3 days after PCI (without as-
pirin, which was only given in the first 24 to 48
hours). In the AUGUSTUS trial,” this period (the
median time from the index event to random-
ization) was 6 days. An important clinical obser-
vation is that in these studies, TT was not even
used for 1 month after stent implantation. Only
in the ISAR-TRIPLE trial,”? TT was administered
for 1 month (6 weeks) in the experimental arm
(DT arm) and then converted to DT until the end
of the 9-month follow-up. However, in this study,
about two-thirds of patients in both arms (TT
and DT) were diagnosed with stable CAD.” None
of the mentioned studies included a separate
assessment of DT and TT in patients with ACS
and stable CAD, which constitutes a limitation
to drawing definite conclusions.

Even greater doubts may be raised by the fact
that in the RE-DUAL study, a marked, although
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nonsignificant, increase in the number of patients
with myocardial infarction as well as stent throm-
bosis was noted with a 110-mg dose of dabiga-
tran twice daily with clopidogrel when compared
with TT." The latest European Society of Cardi-
ology (ESC) guidelines on revascularization' rec-
ommend a 150-mg dose of dabigatran in patients
treated with PCL. In the first PIONEER AF-PCI
study,” due to the careful search for an optimal
TT strategy in patients with AF and stent implan-
tation, the dose of rivaroxaban was lower (15 mg)
than recommended for patients with AF (20 mg).
Differences in study protocols raise questions
to which we have no definite answers. Frequent
changes in the ESC and the European Heart
Rhythm Association (EHRA) guidelines reflect
this uncertainty. In the joint consensus pub-
lished in 2018," it is recommended to implement
DT directly after PCI'""* or TT for only 1 month
and then chronically DT" in patients with AF af-
ter stent implantation and with an increased risk
of bleeding complications. In patients with an in-
creased risk of ischemic complications (ACS),
the consensus proposes TT for 3 to 6 months
and then DT up to the 12th month. Therefore, at-
tention was paid to the possibility of shortening
TT to 3 months. However, for patients with ACS
and a high risk of bleeding complications, this
period can be dangerously long. As stated above,
in the PIONEER AF-PCI® and RE-DUAL" trials,
ACS patients constituted half of the participants,
and DT (NOAC + SAPT) was used after PCI and
the completion of intravenous anticoagulant
therapy action. Improvement of stent implanta-
tion techniques and the use of third-generation
DESs (ultrathin struts)’'® have significantly re-
duced the risk of stent thrombosis. In clinical
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practice, the choice of treatment in patients with
AF and an implanted stent in both stable CAD,
and especially in ACS, is much different.’®" In-
dividualization of treatment seems to be the key
to rational therapeutic decision making.?’

It seems that in patients with AF and stent im-
plantation, DT implemented immediately after
PCI (24-48 hours) will replace TT in a subgroup
of patients with stable CAD. In patients with ACS
with a too high risk of bleeding complications,
TT will be used for 1 to 3 months and then con-
verted to DT for chronic treatment.

Hamlet’s question remains: which of the anti-
platelet drugs (SAPT) will be a component of DT?
As previously mentioned, the experience from
the RE-DUAL PCI trial," in which 12% of patients
used ticagrelor in combination with dabigatran,
is insufficient to recommend a new strong P2Y;,
in combination with a NOAC or VKA in DT as well
asin TT. Thus, ASA or clopidogrel? In the WOEST
study,'" in patients treated with DT (clopidogrel
+ VKA) compared with TT (ASA, clopidogrel, and
VKA), a greater reduction of the secondary com-
posite ischemic endpoint (hazard ratio [HR], 0.60
[95% (I, 0.38-0.94]) was observed. Also, the pri-
mary endpoint (bleeding complications) was sig-
nificantly less frequent in patients treated with
DT vs TT (HR, 0.36 [95% CI, 0.26-0.50]). In
a Scandinavian registry,”' in patients with AF and
myocardial infarction after stent implantation,
the greatest benefits (reduction of cardiovascu-
lar mortality, total mortality, myocardial infarc-
tion, and stroke) with similar indices of bleeding
complications were observed in patients treated
with VKA + clopidogrel vs VKA, clopidogrel, and
ASA. In turn, in the ADAPT-DES study (Assess-
ment of Dual Antiplatelet Therapy With Drug-
-Eluting Stents)? in patients with sinus rhythm,
after second-generation DES implantation (zo-
tarolimus), ASA was added to clopidogrel (re-
sistance to both drugs was evaluated). After 12
months, it had no effect on the reduction of isch-
emic complications (stent thrombosis, myocar-
dial infarction), whereas a significant increase in
bleeding complications was observed. Recently,
at the American Heart Association Congress in
New Orleans, the results of 2 randomized studies
were presented (STOPDAPT-2 [Short and Opti-
mal Duration of Dual Antiplatelet Therapy After
Everolimus-Eluting Cobalt-Chromium Stent-2]
and SMART-CHOICE [Comparison Between
P2Y12 Antagonist Monotherapy and Dual An-
tiplatelet Therapy After DES]) comparing DAPT
(ASA + clopidogrel) vs SAPT (clopidogrel after 1
or 3 months of ASA withdrawal). In the STOP-
DAPT-2 study, after 12 months of follow-up,
the net clinical endpoint (ischemic + hemorrhag-
ic complications) was lower in the group treat-
ed with clopidogrel vs DAPT (2.4% and 3.7% re-
spectively, P <0.04).2 In the SMART-CHOICE
study, there were no significant differences in
MACEs between the arm treated with clopidogrel
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monotherapy vs DAPT (2.9% vs 2.5%). Hemor-
rhagic complications (Bleeding Academic Re-
search Consortium [BARC] 2-5 bleeding) were
observed less frequently with clopidogrel ther-
apy than with DAPT (2.0% and 3.4%, respective-
ly, P <0.04).* In the CAPRIE study,” in patients
at high risk of ischemic complications treated
with clopidogrel compared with ASA, a signifi-
cant reduction in the composite endpoint (car-
diovascular death, myocardial infarction, stroke)
and significantly less frequent gastrointestinal
bleeding complications were observed. Already
in 2014, a joint consensus of the EHRA and ESC
preferred the use of clopidogrel in DT in patients
with AF after stent implantation.?® When ana-
lyzing the results of our meta-analysis, it may be
noted that only in the ISAR-TRIPLE trial,"” there
was no significant reduction in hemorrhagic com-
plications in the DT group compared with TT
(F1GUREs 4A and 5A). In this study, the experimental
arm (DT) was based on the combination of VKA
with ASA vs VKA + ASA + clopidogrel.

Conclusions Inpatients with AF and stent im-
plantation, the results of our meta-analysis are
clearly in line with the current trend of the fast-
est possible reduction in the use of TT in fa-
vor of DT. Due to the increased risk of bleeding
complications (the need for anticoagulation),
the duration of DT should be considered indi-
vidually depending on the risk assessment of
ischemic complications (ACS, Global Registry
of Acute Coronary Events [GRACE] score >140,
and SYNTAX score), and bleeding complications.
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