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Abstract

Selection of the optimal peri- and postprocedural antithrombotic regimen in patients with atrial fibrillation (AF) undergoing
percutaneous coronary intervention (PCI) is a common clinical problem which may pose a challenge to medical practitioners. This
systematic review summarizes the updated evidence on this topic. Non-vitamin K oral anticoagulants (NOACs) at standard doses
are the preferred option in most of post PCl patients with AF, except those few with a clear indication for a vitamin K antagonist
(VKA). Reduced NOAC doses should be considered in dabigatran- or rivaroxaban-treated patients with a high bleeding risk, which
prevail over concerns about stent thrombosis or ischemic stroke. There is insufficient evidence to favor one NOAC over another in
this setting. In the early post stenting period, triple therapy comprising a NOAC, clopidogrel and aspirin is recommended. Timing of
post PCl aspirin cessation should be based on a careful analysis of the bleeding and ischemic risk. There is only low quality evidence
regarding the optimal approach to elective or urgent/emergency PCl procedures in patients requiring oral anticoagulation. It is sug-
gested that there is no need of interruption of VKA and PCl procedure should be performed via radial artery access with a lower dose
of unfractionated heparin. On the other hand, NOACs are usually stopped before elective PCls, while urgent/emergency procedures
may be performed with the addition of low-dose parenteral anticoagulation.

Key words: atrial fibrillation, percutaneous coronary intervention, non-vitamin K oral anticoagulants, vitamin K antagonist,
anticoagulation.

prising anticoagulant and dual antiplatelet therapy, is as-
sociated with a high risk of bleeding. Over the last few
years, numerous clinical trials have been conducted with
the aim of developing the best treatment strategies.

Based on the results of the after-mentioned trials,
new guidelines on how to manage such complex cases
have been developed. The aim of the present review is to
provide an updated overview of evidence regarding the
optimal peri- and postprocedural antithrombotic regimen
in AF patients undergoing PCI.

Introduction

Optimal anticoagulant and antiplatelet treatment of
patients with atrial fibrillation (AF) undergoing percuta-
neous coronary intervention (PCl) still poses a great chal-
lenge to medical practitioners. The number of patients
in need of such a treatment is ever-growing. AF affects
approximately 33 million people worldwide, out of which
5-15% will undergo PCl at some point of their lives [1-3].
Clinicians need to face the problem of combining antico-
agulant therapy, which is recommended for the preven-
tion of ischemic stroke and systemic embolism in patients

with AF and dual antiplatelet therapy, which reduces the
risk of stent thrombosis and subsequent coronary events.
On the other hand, triple antithrombotic therapy, com-

Search strategy

A systematic investigation of all published literature
including oral presentations was conducted to minimize
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the risk of bias. A database search including PubMed,
CENTRAL and Google Scholar databases, covering the pe-
riod up to April 2020 was conducted by two independent
investigators (M.K. and J.R.B.). We paid particular atten-
tion to randomized clinical trials, European and American
guidelines and expert consensus documents. Proceed-
ings of the Scientific Sessions of the American College
of Cardiology (http://www.acc.org), American Heart As-
sociation (http://www.heart.org), European Society of
Cardiology — ESC (http://www.escardio.org), Transcathe-
ter Cardiovascular Therapeutics (http://www.tctmd.com)
and EuroPCR (http://www.europcr.com) were also consid-
ered. The following keywords were applied: ‘PCI’, ‘stent-
ing’, ‘anticoagulant’, ‘anticoagulation’, ‘NOAC’, ‘DOAC’
and ‘warfarin’. References of retrieved studies, guidelines
and position statements were searched manually for ad-
ditional relevant publications.

Periprocedural management during elective
procedures

According to the ESC guidelines on chronic coronary
syndromes, for the patient treated with vitamin K antag-
onist (VKA) and admitted due to elective or emergency
procedures, there is no need of VKA interruption. Radi-
al artery access is preferred along with intraprocedural
unfractionated heparin at a lower dose of 30-50 U/kg
[4]. The uninterrupted strategy is supported by various
studies. In the WOEST study, where 573 patients on VKA
treatment underwent PCl, in 43% the procedure was car-
ried out without VKA interruption and in 57% with VKA
interruption plus low-molecular weight heparin bridging.
At 30 days and at 1-year follow-up, the occurrence of
bleeding events and major adverse cardiovascular events
(MACE), including death, myocardial infarction, stroke,
target vessel revascularization, and stent thrombosis
was comparable in both groups [5].

In the AFCAS registry of 663 patients with AF who
underwent PCI (for stable coronary artery disease (CAD)
in approximately 50%), at 3-month follow-up, both un-
adjusted major bleeding and MACE rates were sig-
nificantly higher in the low-molecular-weight heparin
(LMWH)-bridging group. After propensity score match-
ing, and subsequent comparison of patients, in whom
frequency of femoral access was similar, major bleeding
was more frequent in the LMWH-bridging group at both
3 and 12 months, whereas MACE rates were comparable
[6]. In a meta-analysis, uninterrupted oral anticoagula-
tion (OAC) was found to be at least as safe as interrupt-
ed OAC, and safer than interrupted OAC with bridging
strategy [7]. Although, it was shown that the incidence of
both early (24-h) and late (30-day) radial artery occlusion
was significantly higher in the ongoing warfarin group
comparing to standard, intra-procedural unfractionated
heparin (UFH) administration [8]. However, doses as low
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as 30-50 U/kg have been shown to be effective in pre-
venting ischemic complications related to PCI [9].
Limited data are available for AF patients undergoing
PCl while on NOAC. There is an inconsistency of the re-
sults reported with the two different NOACs (dabigatran
and rivaroxaban). In the phase lla, multicenter clinical
trial of 50 patients undergoing elective PCl, dabigatran
appeared to provide insufficient anticoagulation and
clinical outcomes tended to be higher in the dabigatran
group [10]. Different results were obtained in another
phase lla, multicenter trial [11]. In the X-PLORER study,
patients undergoing elective PCl and on dual antiplate-
let therapy were randomized to a single dose of either
rivaroxaban 10 mg, rivaroxaban 20 mg, rivaroxaban
10 mg plus intravenous bolus of UFH, or standard UFH.
In all groups receiving rivaroxaban, coagulation was ef-
fectively suppressed, comparably to standard UFH. No
patients in the three rivaroxaban arms required bail-out
antithrombotic medication and/or had clinical signs of
catheter-related thrombosis. No significant bleeding was
observed in either group up to 30 days after PCI.
According to the ESC guidelines on chronic coronary
syndromes (CCS), it is recommended that NOAC therapy
is stopped for 12-48 h before elective PCl, depending on
renal function and the particular NOAC regimen [4]. Ra-
dial artery access is preferred along with intraprocedural
unfractionated heparin at a standard dose (70-100 U/kg).
Pre-treatment with aspirin 75-100 mg daily is recom-
mended, and clopidogrel (300-600 mg loading dose if not
on long-term maintenance therapy) is recommended in
preference to prasugrel or ticagrelor. VKA-treated patients
receiving aspirin and clopidogrel post-PCl should have
a target international normalized ratio in the range of
2.0-2.5, aiming for high time in therapeutic range (> 70%).

Periprocedural management during urgent and
emergency procedures

No randomized trials have specifically studied peripro-
cedural management in anticoagulated patients develop-
ing an acute coronary syndrome (ACS) and undergoing
acute angiography with or without PCl. According to
“2018 Joint European consensus document on the man-
agement of antithrombotic therapy in atrial fibrillation”,
patients with AF taking OAC presenting with ACS and/
or undergoing percutaneous cardiovascular interventions
should receive aspirin immediately (150-300 mg oral
loading dose) [12, 13]. Anticoagulated patients undergo-
ing primary PCl should receive additional low-dose paren-
teral anticoagulation regardless of the timing of the last
dose of OAC (VKA or NOAC) (e.g. enoxaparin 0.5 mg/kg
i.v. or UFH 60 IU/kg). In patients on VKA and international
normalized ratio (INR) value > 2.5, it is suggested not to
administer additional intraprocedural UFH [14].

To reduce the risk of bleeding there is a possibility
to postpone the administration of P2Y12 inhibitors to
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the time of PCl, when the anatomy of coronary artery is
known [14]. The P2Y12 inhibitor of choice is clopidogrel
with 600 mg loading dose [14]. Prasugrel and ticagrelor
are not routinely recommended in anticoagulated pa-
tients due to their increased bleeding risk [14, 15]. The
radial approach is strongly recommended [16].

It is worth mentioning that a big discussion concern-
ing dual therapy over triple therapy does not concern
periprocedural management during coronary procedures
as the majority of them were done on two antiplatelet
agents.

Post PCI therapy with VKAs

Trials with VKAs which compared double versus triple
therapy in AF patients undergoing PCl are the ISAR-TRI-
PLE trial (Triple Therapy in Patients on Oral Anticoagula-
tion After Drug Eluting Stent Implantation) [17] and the
WOEST trial (What Is the Optimal Antiplatelet & Antico-
agulant Therapy in Patients With Oral Anticoagulation
and Coronary Stenting) [5].

In the ISAR-TRIPLE trial, patients treated with OAC
were randomized to either 6 weeks or 6 months of DAPT
(OAC plus clopidogrel) after PCI and DES (drug-eluting
stent) implantation (one-third with an ACS) [17]. The
main finding is that there was no difference in major
bleeding events between patients treated with a 6-week
or 6-month duration of clopidogrel. The authors ex-
plained that it might be due to the fact that approximate-
ly one-half of all bleeding events occurred in the first
6 weeks after PCI, when both groups received the same
therapy consisting of aspirin, clopidogrel, and OAC. There
was no extra risk of the composite ischemic endpoint
with shorter duration therapy and the rate of stroke was
comparable in both groups.

The WOEST trial, despite the small sample size (573
patients), provided randomized evidence that the early
discontinuation of aspirin reduces bleeding in compari-
son to triple therapy [5]. The trial found a 64% relative
decrease in minor bleeding episodes without increase in
ischemic events. The WOEST trial contributed to initiation
of multiple trials of aspirin-free strategies in PCl. What is
more, in light of the results of the WOEST trial, the 1-year
duration of triple therapy has been questioned, and the
standard duration of triple therapy has become shorter.

Post PCI therapy with NOACs

The PIONEER AF PClI trial (Open-Label, Randomized,
Controlled, Multicenter Study Exploring Two Treatment
Strategies of Rivaroxaban and a Dose-Adjusted Oral Vi-
tamin K Antagonist Treatment Strategy in Subjects with
Atrial Fibrillation who Undergo Percutaneous Coronary
Intervention) compared 3 treatment strategies after PCI
in 2,124 patients with AF: a low-dose rivaroxaban (15 mg
once daily — OD) plus clopidogrel, a very low-dose rivar-
oxaban (2.5 mg (BID) twice daily) plus aspirin and clopi-
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dogrel, and control triple therapy group with a VKA plus
aspirin with clopidogrel [18]. It is important to realize that
doses of rivaroxaban used in the PIONEER AF PCl trial do
not represent the approved doses for stroke prevention
in AF. They were chosen based on dose-finding investiga-
tions. The clinically significant bleeding (bleeding requir-
ing medical attention) at 12 months was reduced by both
rivaroxaban-based strategies compared with the control
group. The efficacy in the prevention of cardiovascular
events was similar for all study groups, but the power
was low for ischemic endpoints. In the PIONEER AF PCI
trial, aspirin was dropped at the investigator’s discretion,
most patients received triple therapy > 6 months. Variable
duration of dual therapy in the 2.5 mg BID (twice daily)
rivaroxaban triple therapy group was 1, 6, or 12 months
according to the physician’s choice.

Another trial, RE-DUAL PCl (Randomized Evaluation
of Dual Antithrombotic Therapy with Dabigatran versus
Triple Therapy with Warfarin in Patients with Nonvalvu-
lar Atrial Fibrillation Undergoing Percutaneous Coronary
Intervention) was designed to compare the safety of us-
ing different doses of dabigatran (110 mg and 150 mg) in
combination with clopidogrel and triple antithrombotic
therapy with warfarin [19]. In the triple antithrombotic
therapy group, aspirin was discontinued after 1 month
in patients who received a bare-metal stent (17%) and
after 3 months in patients who received a DES (83%).
Dual therapy was continued for at least 12 months. Tica-
grelor in the RE-DUAL PCI was used in 12%. The risk of
major or clinically relevant non-major bleeding in the
110 mg and 150 mg dabigatran group was significantly
lower than in the warfarin group. These results did not
differ between stable CAD or ACS group or whether clopi-
dogrel or ticagrelor was used. It should be noted, howev-
er, that it is impossible to state clearly if the reduction in
the risk of bleeding among patients treated with dabiga-
tran was related to the effect of the drug or the non-use
of aspirin. There were no significant differences between
the two dabigatran-based arms and the warfarin-based
strategy when evaluating the risk of death, thromboem-
bolic events and non-planned revascularization, both in
ACS and elective PCI populations.

The AUGUSTUS trial (An Open-label, 2 Factorial, Ran-
domized Controlled, Clinical Trial to Evaluate the Safety of
Apixaban vs. Vitamin K Antagonist and Aspirin vs. Aspirin
Placebo in Patients With Atrial Fibrillation and Acute Cor-
onary Syndrome or Percutaneous Coronary Intervention)
showed that the safest combination was apixaban and
placebo in addition to P2Y12 inhibitor, most frequent-
ly clopidogrel. Apixaban 5 mg BID was associated with
significantly less major or clinically relevant non-major
bleeding than VKA [20]. The study also proved that as-
pirin, compared with placebo, was associated with sig-
nificantly more bleedings. Apart from this the authors
showed a reduced combined endpoint composed of

129



Marek Kozinski et al. Antithrombotic therapy in patients with AF undergoing PCl

death and hospitalization. It is worth remembering that
the used dose of 5 mg BID is a basic regular dose for
stroke protection in AF patients. Nevertheless there was
a non-significant increase in stent thrombosis events and
myocardial infarction with placebo compared to the arm
with aspirin. However, the trial was not powered to as-
sess differences in these events between the investigated
groups. One of the limitation of the study is that random-
ization was allowed within 14 days after ACS/PCl and in
practice the patients were enrolled at a median of 6 days
from ACS and/or PCl, which suggests that most patients
in the trial had at least short-term aspirin use before ran-
domization. In the RE-DUAL PCI [19] and PIONEER AF [18]
trials patients were enrolled within 120 and 72 h after
PCl, respectively. There is one more significant difference
between these three trials: in the AUGUSTUS trial, 23.9%
of patients with ACS were medically managed, 37.3%
with ACS were treated with PCl and 38.8% were enrolled
after elective PCl. What does it mean for our patients?
The RE-DUAL PCl and the PIONEER AF results describe
PCl population, while the AUGUSTUS results are more ap-
plicable to medically managed ACS population. Besides,
time in therapeutic range (TTR) of warfarin may play an
important role in the comparison between warfarin and
NOAC treated populations. Mean TTR in the AUGUSTUS
trial was 59% [20], while in the RE-DUAL PCl and the PI-
ONEER AF trials TTR was 64-65% [18, 19]. The higher
quality of TTR the more robust safety results. Also the
follow-up time in the AUGUSTUS trial was shorter than
in the PIONEER-AF PCl, the RE-DUAL PCl and ENTRUST
AF-PCl trials (6 months vs. 12 months) [18-21].

In the ENTRUST AF-PCI trial, patients were randomly
assigned from 4 h to 5 days after PCl to either edoxaban
(60 mg OD) plus a P2Y12 inhibitor for 12 months or a vi-
tamin K antagonist (VKA) in combination with a P2Y12
inhibitor and aspirin (100 mg OD, for 1-12 months). The
edoxaban dose was reduced to 30 mg if at least one of
the following factors (creatinine clearance 15-50 ml/min,
bodyweight < 60 kg, or concomitant use of specified po-
tent P-glycoprotein inhibitors) was present. The study
showed that double therapy with edoxaban is non-in-
ferior to combined therapy with VKA in terms of major
and non-major clinically relevant bleeding events. Main
efficacy outcome which was composed of cardiovascular
death, stroke, systemic embolism, myocardial infarction
and stent thrombosis did not differ between the strate-
gy based on edoxaban and warfarin. Although the study
was not designed to test either superiority or non-inferi-
ority of edoxaban-based regimen vs VKA-based regimen
in terms of the efficacy outcome [21].

Details regarding the design and results of landmark
trials on the role of NOACs in AF patients treated with
PCl are summarized in Table I. These randomized trials
showed that double therapy with a P2Y12 inhibitor and
NOAC is safer with respect to bleeding than triple therapy

130

(including warfarin). However, none of these studies were
sufficiently powered for efficacy and the populations
studied were a mixture of stable CAD and ACS patients.

Results of recent meta-analyses

Two meta-analyses including the AUGUSTUS,
ENTRUST AF-PCl, PIONEER AF-PCl, and RE-DUAL PCI stu-
dies found that dual when compared with triple anti-
thrombotic therapy reduced the risk for major bleeding,
without any impact on all-cause mortality and the risk of
myocardial infarction [22, 23]. Importantly, one of these
papers also demonstrated that this benefit was coun-
terbalanced by a significant increase in the risk of stent
thrombosis (relative risk (RR) 1.59, 95% confidence inter-
val (Cl): 1.01-2.50) [22].

Current recommendations

Anticoagulants in AF patients have demonstrated su-
periority over aspirin monotherapy or clopidogrel-based
DAPT for stroke prevention, and are therefore recom-
mended for this indication [24].

Current ESC recommendations on CCS from 2019
(Table 1l) showed that in patients who are eligible for
a NOAC, it is recommended that apixaban 5 mg BID, dab-
igatran 150 mg BID, edoxaban 60 mg OD, or rivaroxaban
20 mg OD is used in preference to a VKA in combination
with antiplatelet therapy (class of recommendation |, lev-
el of evidence A) [4]. In patients with a high bleeding risk,
rivaroxaban 15 mg OD should be considered in prefer-
ence to rivaroxaban 20 mg OD or dabigatran 110 mg BID
should be considered in preference to dabigatran 150 mg
BID for the duration of concomitant single or dual anti-
platelet therapy (class of recommendation lla, level of ev-
idence B). Triple therapy with aspirin, clopidogrel and an
OAC for > 1 month should be considered when the risk
of stent thrombosis outweighs the bleeding risk, with the
total duration < 6 months, decided according to assess-
ment of these risks (class of recommendation lla, level of
evidence C) [4].

According to “2018 Joint European consensus docu-
ment on the management of antithrombotic therapy in
atrial fibrillation patients presenting with acute coronary
syndrome and/or undergoing percutaneous cardiovas-
cular interventions”, triple therapy can be shortened to
one month and then followed by dual therapy with OAC
plus clopidogrel up to 12 months in patients with a high
bleeding risk (estimated using the HAS-BLED score) [12].
Patients with a very high bleeding risk (e.g. recent bleed-
ing event) can be treated with dual therapy (OAC plus
clopidogrel) up to 3-6 months without a one-month tri-
ple therapy period. Time frames remain similar for AF
patients presenting with elective PCl or ACS undergoing
PCl. However, in patients with non-ST-segment eleva-
tion acute coronary syndrome (NSTE-ACS) triple therapy
should last 3 to 6 months, while in ST-segment elevation

Advances in Interventional Cardiology 2020; 16, 2 (60)



Marek Kozinski et al. Antithrombotic therapy in patients with AF undergoing PCI

s3nip 9say3 yioq

10 uidse ‘A BulAidal
sjuanned ueyy uonezieyud
-soy pue 3uipa3|q 4O Ysi
19MO) € Je a1am ‘upiidse ou
yam ‘wie Apnis uegexide
QU3 uliodqlyul zTACd e
YIIM pajeal} aiam oym

IDd 1918 4V Ym sjusijed

U = Ao

-1adns Joy d :uospedwod)
(%€°2) 891

—(L0gz =N) ogadeld
(%59) 6¥1

—(£0€7 = N) unidsy e

:suswW|3as 39)93e|d iUy

SN =AM

-Joladns Joj d :uosuedwo)
(%1'2) €91

—(80€C=N) WIA -
(%£°9) vST

—(90€z = N) ueqgexidy o

:SUSWI33J uolyeN3eod Uy

JUSAS DIWRYDST 10 yiesq

SN = Ay

-loadns Joj d :uosiiedwod
(%L77) 695

—(L0€T = N) 0g2eld
(%2°92) ¥09

—(£0€7 = N) unidsy e

:suawW|3as 39)93e|dipuy

2000 = Ay

-Joradns Joj d :uosuedwo)
(%t'L2) 2€9

—(80€C=N) WIA -
(%S°€0) 7S

—(90€z = N) ueqgexidy o

:usWI3a1-uoleN3e0d Uy

uoneznendsoy Jo yresq

1000 > Aioladns

10} d JO0.0 > \ﬁ_\_o_\_wwcw

-uou 1o} d “r_o.mtmmrcou
(%076) ¥07

— (6427 = N) 0ga2eld
(%1°91) £9¢

—(£22z = N) unidsy e

”mcwc,:mw\_ qu_wym_o_ﬂc,q

100°0 > Ayionadns

10} d 1000 > AyloL4ul

-uou Joj d :uospedwod
(%L41) 7€

— (6522 =N) WIA *
(%5°01) Tre

— (062 = N) ueqexidy

:sUsWI3aJ uolen3deoduy

alg 8w §'7 Jo 8sop sy}
paAlo2aJ ueqexide 03 pausis
-5 U23q pey oym (%0T1)
syuaiied 0677 40 677 40 18}
-0} v "syuedidiped 4o %926
ul pasn sem |a13opido)D
0gade|d
unidsy e
:Uojez|WopUeRl PUOIIS
IA o
alg 8w g uegexidy e
:uojjez|wopuel 3sii4
(sAep 9 uolezjwopuel
0} JUSAS X3pul 3y} Wolj
aw} uelpawl) skep 41
UIYHM [Dd JUsmiapun 4o
SOV WO} PRIaYNSs oym
10} qIYul ZTAZd € YyHm
pajeas) syusied 4194 o
pulg-a)gnop ogade|d
pue uidse usamiag uos
-edwod 9aqe|-uado uos
-liedwod uolyendeodue
‘dn-mo)j04 yruow-9 pue
USISap |eLI0}OR) YHUM DY e

SIUSAR JIWD
-42s| Jo 23sodwiod e pue
uolyezieydsoy 4o yyead

3ulpaa)q Jolew-uou Juea (uegexide)
-9]24 Ajjedtuip Jo Jofew H1S|  [02] SNLSNONY

suoisnauo)

juiod pua Adediyya :s}nsay

juiod pua Arewnd :synsay

suawi8al Juswiealy
paiedwod/uoiyeindod

paiediisanuj/uisap Apnis juiod pua Adediyy3

(OvON
pa1ediisanul)

jutod pua Arewid wAuo.oy

IDd 3uio31spun uoie)|lqgly |eliye yum sjusijed ul SOYON U0 s1DY Alewwns | 3)qel

131

Advances in Interventional Cardiology 2020; 16, 2 (60)



Marek Kozinski et al. Antithrombotic therapy in patients with AF undergoing PCl

UMBIP 3 UBD JU3W
-}eal3 ay3 Jo Aoediya ayy
IN0ge SUOISN|IU0D YdIYM
Y3im Ajuiesad jo 22189p ayy
92NpalJ S|eAIS}Ul USPUOD
apIm Ing ‘sdno.d sy

]|€ 40} Je)IWIS IaM S3el
A2ed1443 "1 dvQ pue uLiepiem
yym Adeiayy ayduy prepueis
uey3 3uipaalq 4O Sl JaMo)
Ajjuediyiudis e yym pajeldos
-Se Sem 1dva yum (Bw )
ueqexoleAls 350p-mMoj-AIan
pue Joliqiyul ¢TAcd e

YHM (3w ST) uegeX0JeALl
3S0p-MO) Y30g 4O 3sn ay |

SN =
Ayuopadns Joj d :dnoud

Adetayy a)di3 ay3 pue dnoid

ueqexoleAll 350p-Mol-AIan
9y} UaMIG uosiiedwo)
SN =

Ayuuoradns Joj d :dnoid
Adelayy 9)diy ay3 pue

dnoi3 uegexo.eAll 3S0p-mo)

3y} usamiaq uostiedwo)
(%9) 9¢

—(£69 = N) 1dva snid
WA Yhm Adessyy aidup
(%9°6) 9€ —

(90Z = N) Ldva snid ueqe

-XOJeAll 9S0Op >>o_‘>\_m> 0
(%59) T — (969 = N)
103qiyul ZTAzd e snid

ueqgexoleAll 9SsOp-MOT e

1000 >
Ayiopadns oy d :dnoud
Adesayy 9)di3 ay3 pue dnoid
UeqexoseAll 3SOP-MO]-AIdA
3y} Uamiaq uospedwod)
1000 >
Aiopadns oy d :dnosd
Adesayy 9)dii3 ay3 pue
dnoJ3 ueqgexoleAll 350p-mo)
9y} Uamiaq uospedwo)
(%L'92) L9T
- (£69 = N) 1dva snid
WIA Unm Adeiayy ajdug
(%81) £11 =
(902 = N) Ldva snid ueqe
-XOJBALI 9SOP-MO)-AIDA o
(%8'91) 60T - (969 = N)
J0UqIYu! ZTAZd B snid
UegexoieAll 9SOP-MOT e

SYUOW 21409 ‘T
10} (%€ 10]243€213 ‘% 2.3
-nseid ‘%96 |2130pIdo}d)
1dva snid (0°€-0'Z YNI)
WIA Y Adesayy oidiil e
SUYIUOW ZT 10 9 ‘T 10} (%S
10]218e213 ‘9 |2.8nseld
‘%16 19480p1do)) 1dva
snid (qIg 8w §°7) ueqe
-XOJeAll 93SOP-MO)-AIDA
Sypuow 771 104 (%G 10218
-e21} ‘9 1243nseud ‘ocp
j2130pidop) JoHgiyul
71ATd e snd (Q0 8w §1)
UBGEXOJRALI 9SOP-MOT
:swie Apnis
(|leAOWSI YIeays Jaje
Y 2/ UIY}M palinddo uoly
-BZ/WopUel) SOV 10 av)
9)ge3s 03 anp juswade|d
JU31S YIM [Dd Jusmiapun
oym syusied 471z e
dn-mo)|04 Ypuow-z1
pue u3d|sap dnoi3-ja)eled
UHM 1Dy 3qel-uadQ »

(e0u43s ‘uon

-2Jejul |elpledoAw ‘sasned
Je|NISeAOIpIed WOA) Y1esap
40 9}150dW0d B) JUDAS Jejnd
-SeAOIpJed 3SI9Ape Jofeyy

(uoruaie |edIpaw
3uninbai Suipaaq 4o eusy

-1D |WIL 03 SUIpJ0dI®. SIUSAD

3ulpaaiq Joujw 4o Suipasiq
Jofew Jo a31s0dwod e) 3ul
-pas|q Juedyiusis Ajjeatud

(uegexo.eAl)
[81]dv-433NOId

SJUDAD JIWAYIS|
4O SWJ3] U] puNoy 21am
S9OURJIBHIP JULDIHIUSIS ON
WA 03 patedwod usym 3ul
-pa3)q 404 J01IDJUI-UOU Sem
Adeiayy paseq-ueqexop3

SN = Al

-Jonadns Joj d :uospedwo)
(%9) 9%

—(SSL = N) USWISI WA o
(%L) 6% = (1SL = N)

uswi3al uegexops e

SN = Ajioiadns

10} d “100°0 = Ayionizy

-uj-uou Joj d :uosiiedwo)
(%07) ¢51

— (S5 = N) UsWI3al WyA o
(%LT) 821 — (162 = N)

uswi3al uegexopy e

sypuow 71T 4oy 8w 00T

utlidse pue (%8 10]2.13ed13

‘%6 2130p1do)d) 4oy
-qIyul ZIAZd B snid WA e

SUIUOW 7T 404 (% 40)

-243e213 ‘%¢6 |2430pIdo)d)

103qIyul ZTAZd e snid
Ajrep 3w 09 uegexopy e
:swie Apnis

(Y G+ uonIeZIWOPUE

0} [Dd W04} aWi} uelpaw)

SDV 10 QYD 9|qe3s 0}

anp |Dd IN4ssadns ode

sAkep g — Y ¢ Juamiapun
oym syuajed 90GT e

dn-moj|o4 yuow-z1

pue udjsap dnoid-|a)eled
UMM [DY [3Ge]-UsdQ e

sisoquiolyy
JU)S 2}UL3P ‘UOIPDIBIUL
|e1p4ed0AW ‘SIUBAS |
-|0q W3 21WR1SAS ‘@X011S
‘Yyeap Jenasenoipied

3u1pa9)q Jolew-uou
JUeA3)24 Ajed1uld Jo Jofey

(uegexops) [17]
1Dd-4V LSNYLIN3

suoisn)auo)

juiod pua Adediyya :snsay

juiod pua Arewnd :synsay

suawi3aJ Jusawiealy
paiedwod/uoiyeindod
paiediisanuj/udisap Apnis

jutod pua Adediyy3

jutod pua Arewid

(OvON
pa1ediisanul)
wAuoidy

Ju0) °| 3|qeL

Advances in Interventional Cardiology 2020; 16, 2 (60)

132



Marek Kozinski et al. Antithrombotic therapy in patients with AF undergoing PCI

ISIUOBDIUD Y UNUDIIA — WY\ UONUDLU| |DIPIDIOAIN U) SISAOQUIOIY | — [W]L ‘IDII P3])04PUOD PIZIUOPUDA — | DY
UOIIUBMBIU) AIDUOI0D SN0aUPIN2UAT — |Dd AP 22U0 — O ‘Pa1Sal 10U — JU QUDILIUDIS-UOU — SU PUDINBDOIIJUD IO Y UNUPIA-UOU — IYON 42GUINU — N ‘SISDISOUBDH PUD SISOQUIOAY | UO A}3120S |DUOIIDUISIU| — HS] ‘O1ID4 PIZ))DULIOU
1DUONDUIRIU) — YN JUIIS BulIna-brup — s3q Kdpaayy 1a)10)d13up 1onp — | 4Yq ‘BuIpaalq J0fouw-uou JupAjal A2 — WNYD ‘9spasip Kiaip Aiouoiod — gy Juais [pjaw-aing — SNg ‘(App a21my) alp Ul SIq — qjg ‘UoonuqY 1pUI0 — 4y
QUIOIPUAS AIDU0102 2INID — SV *(S2IDIS PN Yyl apIsINo spualpd Auap)a apnpu) Jou pip “a°1) dnoub Adviayy jpnp bu 0ST 3y} 01 3)qib)a uaaq poy oym spualaod Auo sapnpu) dnoib uunfiom ypm Adviayy ajduy buipuodsaliod ay |,

uolyeziiend
-seAal pauue|dun Jo yyeap
‘SJUIAD 110G LUIDOGLUIOIYY

40 pasodwod awo02INo
£2€21JJ3 J01I3JUI-UOU © Y}IM
‘urlepiem yiim Adelayy aydiy
uey3 3uipaslq WNYD 10
J1ofew Jo ysii 1amo) Ajjued
-j1u8is e pey |218opido)d
UM Uofeuiquiod ul

(Bw 0sT 40 O1T) Ue}
-e3iqep yim Adelayy reng

40 = Ayuonadns oy d
:upeyiem yum Adessyy ajdiiy
3ulpuodsaliod pue 3w OGT
uesye8igep yum Adesayy
|enp usamiaq uosiiedwod
0£°0 = Ao
-12dns 4oy d :upiegiem Yyim
Adetayy a)diy pue Sw 011
uesyedigep yym Adelayy
|enp usamiaq uosedwo)
¥/°0 =
Kydonadns Joy d £<500°0 = Al
-J0lI34Ul-UoU 10} d :uliejem
ypm Adeiayy aydiig pue
sdno.3 Adeiayy jenp paulq
-W0d Udamiaq uosiiedwod
(%L°€T) 6€C
— (L1 = N) sdnou3
Adelayy jenp paujquiod
(%8'71) 86 — «(¥9L = N)
uegem yam Adesayy
91du3 8uipuodsalio) e

(%8'11) 06 —

(€94 = N) 8w QST uesje
-31gep yym Adesayy jeng e
(%t'€T) TET
— (186 = N) uu
-ejlem yyum Adesayy aydiL
(%T'ST) 671 -
(186 = ) Bwi Q1T ueJ3es!
-gep yum Adesayy |eng

200°0 = Ayloliadns Joy d
‘10070 > Ajolaul-uou Joy d
:upepem ypm Adesayy a1diy

Sulpuodsa.lod pue Sw OgT
uesyedigep yum Adesayy
|enp usamiaq uosiiedwod
100°0 > Aionadns
104 d ‘10070 > A3olRul-UoU
1oy d :upegiem yum Ade
-1y 9)d13 pue 3w OT1
uesyedigep yum Adesayy
|enp usamiaq uosiiedwod
(%£°57) 961 — < (¥9L = N)
ueem yum Adesayy
91du} 8uipuodsalio) e
(%200) ¥ST
— (€94 = N) 8w QST uesje
-31gep ym Adesayy jeng e
(%6'92) ¥9¢
— (186 = ) uu
-ejiem ypm Adesayy o\di
(%t'ST) TST
— (186 = ) 3w Q1T uel3e
-31gep ym Adelayy |eng

Aandadsal ‘s3q pue
SW8 Yum parealy syusfred
Ul SYIUOW € pue T Jaye pan
-UI3U0dsIp sem ulldsy 971
Sem 10]2I3ed13 JO 35N ||elanQ
dnoi8 upeyrem
ypm Adeiayy adii3 ayy Jo
dnoi3 asop uelyedigep
J3]|ews ay} Jaya 03 pausdis
-Se 2IaM $31.1S paiun 3yl
apisino syuaiied Ausp)3
‘SULIE 93143 PR3SI| 9A0qR 3}
40 9UO 0} paud|Isse uam
S91€1S PauN aYy3 apIsino
sjualyed (a8e jo sieak 0g >)
Aapjauou pue sa1e1S5
pajiun 8y ul syuaied |y
uidse snyd
(10]2.13e213 |2130pIdO}D)
10}q1yul ZTAZd e snid
(0'€-0'T ¥NI) Ullepiepy o
(10]2.13e213 |2130pIdO}D)
10}q1yul ZTAZd e snid
alg 8w osr ueljediqeq o
(10]2.13e213 |2130pIdO}D)
103q1yul ZTAZd e snid
alg Sw o11 uenesigeq o
:swile Apnis
Y 0zt snolraid ayj uiypm
SOV 10 gvD 9|qels 03 anp
1Dd |N4SS922NS JUSMISPUN
oym sjuaijed 57/ e
syjuow 1
dn-mojjo4 Jo uoiyeinp
UBaW ‘SYIUOW £°7T JUe)
-nSeod(jue ey ay} Yim
JuSWeas] JO uolrelnp
ueaw ‘ud|sap dnoid-|a|e
-led yum | DY |3qej-uadQ e

uon
-ezlle|naseAal pauuedun
‘Wis|joquia 21W3sAs ‘uoly
-2Jejul elpiesoAuw ‘yyesq

3uipas)q Jofew-uou juea (uesredigep) [61]
-2j21 Ajjedtulp Jo sofew H1S|  12d-4v 1vNd-3y

suoisnpuo)

juiod pua Adediyya :snsay

juiod pua Arewnd :synsay

suawi8ai Juswiealy
pasedwod/uoyeindod
paiediisanuj/uisap Apnis

juiod pua Adediyy3

(OvON
pa1ediisanul)

juiod pua Arewid wAuo.oy

u0) °| 3|qeL

133

Advances in Interventional Cardiology 2020; 16, 2 (60)



Marek Kozinski et al. Antithrombotic therapy in patients with AF undergoing PCl

Table Il. The ESC recommendations on antithrombotic therapy in patients with CCS and AF, including post-PCl
recommendations [4]

Recommendation Class of Level of
recommendation evidence

When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC, a NOAC is recom- I A

mended in preference to a VKA

Long-term OAC therapy (NOAC or VKA with time in therapeutic range > 70%) is recommended in pa- A

tients with AF and a CHA DS -VASc score > 2 in males and > 3 in females

Long-term OAC therapy (NOAC or VKA with time in therapeutic range > 70%) should be considered in lla B

patients with AF and a CHA DS -VASc score of 1 in males and 2 in females

Aspirin 75-100 mg daily (or clopidogrel 75 mg daily) may be considered in addition to long-term OAC IIb B

therapy in patients with AF, history of Ml, and at high risk of recurrent ischemic events' who do not have

a high bleeding risk?

Itis recommended that peri-procedural aspirin and clopidogrel are administered to patients undergoing C

coronary stent implantation

In patients who are eligible for a NOAG, it is recommended that a NOAC (apixaban 5 mg BID, dabigatran A

150 mg BID, edoxaban 60 mg OD, or rivaroxaban 20 mg OD) is used in preference to a VKA in combina-

tion with antiplatelet therapy

When rivaroxaban is used and concerns about the high bleeding risk? prevail over concerns about stent lla B

thrombosis® or ischemic stroke*, rivaroxaban 15 mg OD should be considered in preference to rivarox-

aban 20 mg OD for the duration of concomitant single or dual antiplatelet therapy

When dabigatran is used and concerns about the high bleeding risk? prevail over concerns about stent lla B

thrombosis® or ischemic stroke*, dabigatran 110 mg BID should be considered in preference to dabiga-

tran 150 mg b.i.d. for the duration of concomitant single or dual antiplatelet therapy

After uncomplicated PCl, early cessation (< 1 week) of aspirin and continuation of dual therapy with an lla B

OAC and clopidogrel should be considered if the risk of stent thrombosis? is low, or if concerns about the

bleeding risk prevail over concerns about the risk of stent thrombosis® irrespective of the type of stent

used

Triple therapy with aspirin, clopidogrel, and an OAC for > 1 month should be considered when the risk of lla C

stent thrombosis® outweighs the bleeding risk, with the total duration (£ 6 months) decided according

to assessment of these risks and clearly specified at hospital discharge

In patients with an indication for a VKA in combination with aspirin and/or clopidogrel, the dose inten- lla B

sity of the VKA should be carefully regulated with a target international normalized ratio in the range of

2.0-2.5 and with time in therapeutic range > 70%

Dual therapy with an OAC and either ticagrelor or prasugrel may be considered as an alternative to triple IIb C

therapy with an OAC, aspirin, and clopidogrel in patients with a moderate or high risk of stent thrombo-

sis® irrespective of the type of stent used

The use of ticagrelor or prasugrel is not recommended as part of triple antithrombotic therapy with M1 C

aspirin and an OAC

Concomitant use of a proton pump inhibitor is recommended in patients receiving aspirin monotherapy, A

DAPT, or OAC monotherapy who are at high risk of gastrointestinal bleeding

Diffuse multivessel CAD with at least one of the following: diabetes mellitus requiring medication, recurrent MI, PAD, or CKD with eGFR 1559 ml/min/1.73 m?. *Prior
history of intracerebral hemorrhage or ischemic stroke, history of other intracranial pathology, recent gastrointestinal bleeding or anemia due to possible gastro-
intestinal blood loss, other gastrointestinal pathology associated with an increased bleeding risk, liver failure, bleeding diathesis or coagulopathy, extreme old age
or frailty, or renal failure requiring dialysis or with eGFR < 15 ml/min/1.73 m? *Risk of stent thrombosis encompasses (i) the risk of thrombosis occurring and (ii) the
risk of death should stent thrombosis occur, both of which relate to anatomical, procedural, and clinical characteristics. Risk factors for CCS patients include stenting
of the left main stem, proximal LAD, or last remaining patent artery; suboptimal stent deployment; stent length > 60 mm; diabetes mellitus; CKD; bifurcation with
two stents implanted; treatment of chronic total occlusion; and previous stent thrombosis on adequate antithrombotic therapy. “Congestive HF, hypertension, age
> 75 years (2 points), diabetes, prior stroke/transient ischemic attack/embolus (2 points), vascular disease (CAD on imaging or angiography, prior MI, PAD, or aortic
plaque), age 65-74 years, and female sex. AF — atrial fibrillation, BID — bis in die (twice daily), CAD — coronary artery disease, CCS — chronic coronary syndrome,
CKD — chronic kidney disease, DAPT — dual antiplatelet therapy, eGFR — estimated glomerular filtration rate, ESC — European Society of Cardiology, HF — heart failure,
LAD — left anterior descending artery, Ml — myocardial infarction, NOAC — non-vitamin K oral anticoagulant, OAC — oral anticoagulant, OD — once daily, PAD — periph-
eral artery disease, PCl — percutaneous coronary intervention, VKA — vitamin K antagonist.

myocardial infarction (STEMI) patients, 6 months [12].
A different point of view is presented in the American
consensus [25]. Duration of the triple therapy is recom-
mended only for peri-PCl time, or 1 month in patients at
high thrombotic risk and low bleeding risk.
Summarizing, a North American perspective sug-
gests that the triple therapy should be used only during
in-hospital stay followed by OAC and clopidogrel for

134

6 to 12 months depending on the bleeding risk and this
should be the way of treatment of the vast majority
of all patients treated with PCl, including ACS patients
[25]. So the American consensus goes along with the
RE-DUAL PCI, PIONEER AF-PCI and AUGUSTUS trials re-
sults [18-20]. While the European perspective is still more
conservative and suggests that triple therapy should be
stopped at discharge, 1 month, or 3 to 6 months depend-
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ing on the individual thrombotic and bleeding profile [12].
According to the European consensus, patients with a pre-
vailing thrombotic risk (high SYNTAX score in elective PCl,
high GRACE score > 140 in ACS, stenting of the left main,
proximal LAD (left anterior descending artery), proximal bi-
furcation, recurrent myocardial infarction, stent thrombo-
sis etc.) should be treated with triple therapy even up to
6 months. Suboptimal stent placement may also increase
the risk of ischemic events. In such cases, assessment with
imaging technique is strongly recommended. Generally, ex-
perts on both sides of the Atlantic Ocean agree that triple
antithrombotic therapy should be as short as possible [26].

Additionally, the European experts express opinions
that i) In view of the superior anti-restenotic efficacy and
no signal of a higher thrombotic risk of new-generation
DES it is recommended that patients with AF under-
going PCl should be treated with new generation DES;
i) Choice of DAPT duration should not be differentiated
based on whether the stent implanted at time of PCl is
a DES or bare-metal stent; and iii) Patients requiring oral
anticoagulation should not receive bioresorbable vascu-
lar scaffolds [12].

In the long-term treatment, aspirin 75-100 mg daily
(or clopidogrel 75 mg daily) may be considered in addi-
tion to OAC therapy in patients with AF, history of myo-
cardial infarction, and at high risk of recurrent ischemic

events. This strategy is recommended in patients who do
not have a high bleeding risk (class of recommendation
llb, level of evidence B). Dual therapy with an OAC and
either ticagrelor or prasugrel may be considered as an al-
ternative to triple therapy with an OAC, aspirin, and clopi-
dogrel in patients with a moderate or high risk of stent
thrombosis, irrespective of the type of stent used (class of
recommendation lIb, level of evidence C). The use of tica-
grelor or prasugrel is not recommended as part of triple
antithrombotic therapy with aspirin and an OAC (class III,
level of evidence C) because of the high bleeding risk [4].

In Figure 1, we propose an algorithm which combines
both European and American perspectives.

Gaps in the evidence

There are several gaps in the evidence that warrant
exploration. Firstly, optimal duration of periprocedural
therapy with aspirin in PCl-treated AF patients remains
controversial and the risk of ischemic coronary events
(e.g. stent thrombosis) related to early aspirin cessation
cannot be neglected. Secondly, optimal management of
patients on NOAC treatment who require urgent or emer-
gency PCl needs to be investigated. Finally, safety and
efficacy of dual therapy with a NOAC and ticagrelor or
prasugrel should be studied.

Define appropriateness of PCl proce-
dure (e.g. consider the use of FFR)

I. Pre-procedural

> Antithrombotic management

considerations

Ischemic/thrombotic and bleeding
risk stratification

Vascular access (i.e. radial)

Stent selection
(i.e. new-generation DES)

II. Procedural
considerations

OAC:

» ANOAC should be preferred in most patients and used at
established stroke prevention doses; lower doses are not
recommended unless specifically tested

« |f VKA is chosen, maintain INR at the lower end of the
therapeutic range (e.g. 2.0-2.5)

» Maintain OAC life-long

APT:

Procedure optimization
(i.e., consider intervascular imaging
with OCT or IVUS)

Close monitoring with
re-assessment of risk profile

1. Post-procedural

considerations

Recommend use of PPIs
and avoid NSAIDs

I e e B

* Aspirin in the peri-PCl phase and continued through
hospital discharge

* Clopidogerel is the P2Y_, inhibitor of choice; ticagrelor
may be a reasonable alternative in high ischemic and low
bleeding risk patients; avoid prasugrel

« Discontinue SAPT at 1 year in most patients; consider
earlier SAPT discontinuation (e.g. 6 months) in patients at
low ischemic or high bleeding risks and prolonging SAPT
(> 1year) for select patients with high ischemic and low
bleeding risks

Strategy (double vs. triple therapy):

* A double-therapy regimen (OAC plus P2Y,, inhibitor) early
after hospital discharge for most patients

» Consider triple-therapy by extending aspirin use for
a limited period of time (e.g. 3-6 months) only in patients
at high ischemic and low bleeding risks

Figure 1. Algorithm for the management of patients with atrial fibrillation requiring oral anticoagulation un-

dergoing PCl. Modified based on Angiolillo et al. [25]

APT — antiplatelet therapy, DES — drug-eluting stent, FFR — fractional flow reserve, INR — international normalized ratio, IVUS — intravascular ultrasound,
NOAC — non-vitamin K antagonist oral anticoagulant, NSAID — nonsteroidal anti-inflammatory drug, OCT — optical coherence tomography, PCI — percuta-
neous coronary intervention, PPl — proton pump inhibitor, SAPT — single antiplatelet therapy, VKA — vitamin K antagonist.
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Conclusions

NOACs at standard doses are the preferred option in
most of post PCl patients with AF, except those with a clear
indication for VKAs (i.e. patients with prosthetic heart
valve or with mitral stenosis) [27]. Reduced NOAC doses
should be considered in dabigatran- or rivaroxaban-treat-
ed patients with a high bleeding risk, which prevail over
concerns about stent thrombosis or ischemic stroke. There
is insufficient evidence to favor one NOAC over another in
this setting. In the early post stenting period, triple therapy
comprising a NOAC, clopidogrel and aspirin is recommend-
ed. Timing of post PCl aspirin cessation should be based
on a careful analysis of the bleeding and ischemic risk.
Depending on the result, all very early (< 1 week), inter-
mediate (at 1-3 months) and relatively late (at 6 months)
aspirin discontinuation may be considered. There is only
low quality evidence regarding the optimal approach to
elective or urgent/emergency PCl procedures in patients
requiring OAC. Undoubtedly, all AF patients undergoing
coronary stenting should be treated with a new generation
DES. It is suggested that there is no need of interruption
of VKA and PCI procedure should be performed via radial
artery access with a lower dose of unfractionated hepa-
rin. On the other hand, NOACs are stopped before elective
PCls, while emergency procedures may be performed with
the addition of low-dose parenteral anticoagulation.
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