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ABSTRACT ARTICLE HISTORY
Background: Drug-eluting stent(DES) implantation is the main interventional treatment for Received 22 July 2018
coronary artery disease, and dual antiplatelet therapy(DAPT) remains the gold standard Accepted 18 December 2018
strategy to prevent ischemic events. However, the optimal duration of DAPT after DES

implantation remains controversial. Therefore, we aimed to evaluate the best duration of KEYWORDS

DAPT following DES implantation. Dual antiplatelet; drug
Method: We searched PubMed, Embase, Cochrane Library, and clinicaltrials.gov for all ran- eluting stent; aspirin;
domized clinical trials(RCTs) that compared different durations of DAPT after DES implanta-  clopidogrel; antiplatelet
tion. Major adverse cardiac events(MACE) and major bleeding were the primary and duration; meta-analysis
secondary outcomes, respectively.

Results: We included 16 RCTs (n = 42,993). The mean age of included patients was

63.1 + 10.1. The primary outcome was statistically significant for lower MACE in patients

who received DAPT for 24-48 months (mo) following DES when compared with those who

received 3-6 mo of DAPT (odds ratio [OR] 0.75; 95% credible interval [CI] 0.58-0.97). There

was nonstatistically significant difference in MACE when comparing those who received

12 mo of DAPT to those taking either 3-6 mo of DAPT (OR 0.86; 95% Cl 0.69-1.08) or

24-48 mo of DAPT (OR 0.87; 95% Cl 0.72-1.05). In contrast, major bleeding was significantly

lower in those who received 3-6 mo of DAPT (OR 0.32; 95% Cl 0.17-0.54) and 12 mo of DAPT

(OR 0.43; 95% Cl 0.27-0.63) than in those who received 24-48 mo of DAPT.

Conclusion: In patients who undergo DES implantation, a longer duration of DAPT is

associated with lower MACE, despite the increased risk of major bleeding events. Therefore,

individualizing the duration of DAPT after DES according to the patient’s risk of bleeding and

recurrent ischemia is recommended.

1. Introduction of DESs [8,9]. In contrast, patients with a stenosed stent,
diabetes, or low bleeding risk may experience the ben-
efit of prolonged (more than a year) DAPT without
a similar bleeding risk [8-11].

Multiple randomized clinical trials (RCTs) have eval-
uated the safety and efficacy of different DAPT durations
with conflicting results [12-15]. Previous meta-analyses
and systematic review have also shown mixed results
[16-19]. Therefore, we conducted our network meta-
analysis to evaluate the safety and efficacy of various
DAPT durations in patients undergoing DES
implantation.

The efficacy of percutaneous coronary intervention
(PCI) has improved significantly with the use of drug-
eluting stents (DESs). However, the concern regarding
their safety, specifically stent thrombosis, is rising.
Although the rate of stent thrombosis is generally low,
its occurrence is potentially fatal [1-3]. Current PCI
guidelines recommend dual antiplatelet therapy
(DAPT) with aspirin and thienopyridine as the corner-
stone of treatment after DES implantation [4,5]. The
first 6-12 months (mo) post—coronary stent implanta-
tion hold the highest risk of thrombotic complications
[1,6,7]. Therefore, DAPT is recommended during this
‘ischemic phase’. The use of DAPT during the ‘main- 2. Methodology
tenance phase’, however, is associated with an increased
bleeding risk [5]. Strategies to reduce bleeding risk, such
as reducing the DAPT duration, have emerged, espe-  An electronic literature search was performed inde-
cially with the establishment of a new, safer generation ~ pendently by two authors (A.A. and Y.Z.) according

2.1. Literature search and data source
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to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Protocols (PRISMA-P)
Statement 2015. We comprehensively searched
PubMed, Embase, Cochrane Library, and clinical-
trials.gov from inception to 8 March 2018. Any dis-
agreement was resolved by a discussion between the
two authors and in consultation with a third author
(M.B.). Neither language nor demographic restric-
tions were applied. Furthermore, references of the
relevant studies and meta-analyses were reviewed
for possible eligibility. The search terms were: ‘drug
eluting stent*, ‘DES’, ‘stent’, ‘dual antiplatelet’,
‘DAPT’, ‘aspirin’, ‘clopidogrel’, ‘Plavix’, ‘P2Y12’, ‘thie-
nopyridines’, ‘ticagrelor’, ‘prasugrel.’

Studies were first screened by their titles and abstracts
for eligibility. Then, full texts of the eligible studies were
reviewed before exclusion. The search process is detailed
in Figure 1. The electronic search was archived through
Mendeley and is available on request. Our study was
a systematic review and meta-analysis and thus did not
require institutional review board (IRB) approval.

2.2. Study selection and data extraction

We included only RCTs that compared long-term
versus short-term DAPT after PCI and their effect on
various clinical outcomes. The duration of DAPT was

classified into three categories: 3-6 mo, 12-24 mo, and
24-36 mo. Retrospective studies were excluded to
reduce biases and eliminate confounding variables.
The main outcome of each included RCT and the
baseline patient characteristics are shown in Tables 1
and 2.

2.3. Quality assessment

We performed a quality assessment for the included
RCTs. We assessed the included RCTs for random
sequence generation, allocation concealment, blind-
ing of participants and personnel, blinding of out-
come assessment, incomplete outcome data, selective
reporting and other biases. We classified studies as
low-risk for bias only if all the described items were
adequately described as low-risk. Quality assessment
results are attached in the online supplemental data.

2.4. Data extraction

Two authors (A.A., M.B.) independently and sepa-
rately extracted the data from the included studies
into a predesigned form. Any disagreement was
resolved by a discussion between the two reviewers
and a third investigator (Y.Z.).

1046 studies were identified
through electronic web search
of PubMed and Cochrane library

23 studies were identified through
manual web search and references

review of relevant studies

of duplicates

analysis.

957 studies reviewed after removal

95 full articles were reviewed.

16 studies included for the final

862 Studies excluded based on
review of abstracts: Exclusion
criteria: reviews, editorials, letters,
replies, experimental studies, case
reports, survey, descriptive studies,
meta-analysis, noncontrolled studies,
case series.

79 studies excluded after review of full articles:

Lack of outcome of interest / Study design: 14
Retrospective studies: 14
Noncomparative/Case series: 4
Review articles: 27
Study designs/ protocols: 9

Others (post hoc analysis, subgroup analysis,
insufficient follow up period, study groups) : 11

Figure 1. Preferred reporting items for systematic reviews and meta-analyses chart of the studies selection process.



JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES 1

UBIPaW.,
uesw,,

"uol1dJeju) [e1psedoAN ul SISAloquioay] L ‘UoldJIejul [eIpiedOAW UOIRARIR-1S ([NILS ‘Sowolpuhs Aleuoio) aindy Jayy Adesay) 19p91e|diluy [enQg Jo uoneing yiuow-9
J0 A194eS 31 YA-1HVINS ‘Adeiay] 19j91e|diuy [eng YIUOW-ZL SNSISA -9 Aq pamojjo4 uoneiuejdw] Jua3s Huin|3-bnig uonelausan-puodas ‘A114nd3s ‘uoneiueidwi Juals bunnja-snwijoleioz Joaeapul buimojjos Adesay] 199iejdiue [enp
yuow-¢ jo £ed1y3 pue K1a4es [e3y 11353y ‘eisejdiadAH [ewnul paonpul-uals buipein Jayy Juswieal] 991e(dinuy [eng buibuojoid :ADIOYJ ‘UOIIUSAIDIUI A1RUOIOD SNOBURINDIRY :Dd 'SV JO Judwieal] ay3 Joj 3| IZIWILJO IZIWILIO
!sjudis bunnj3-bniQg uoneIBUID-pU0ISS Ul [2160pido]d Jo uoneing jewndo D-YNILJO ‘uoneluejdw) Juais bunnR-bniq Jayy Adesay] 19j93e|diuy jeng jo uoneinq jewndo 1vYNAILJO ‘uoneing diendosddy se Adesay] 13ja1ejdinuy
|en@ LOgoN :NOJdIN ‘suoisa] buo ut syua1s JWI¥d JDNIIX JO SSWO0dINQ Uo dUepIND punosell|n Jejndseaesiul jo 1edw| :dx-SNAI ‘[2460pido|) jJo uonenunuodsiq 1aYY $3a 404 3)7 Y 213y S| DTVLI ‘uondieul [eipiedokw |y ‘bunuaig
Bunn|3-bnig Jouy Adesay] 19191e|dinuy jeng sYuop 9 jo Aoedy43 puy A19jes :3{yS-YyS| ‘UoneziendseAdy A1euolod Jo juawieal] Joj §3g pAIgali4 Yl pue 3 I[OAIL Y} JO SSBUSAIDYT pue A1djes aienjead :1| JAOT | ‘bunuis
19y sso7 917 adnpay 01 JaydA) snsiap snwoid/adualy Jo Adedi3 ay) :INIT1IDX3 “uL1s bunniz-bnig 1ayy Adeisy] [a1bopidol) jo uoneing :31y7 3 ‘Adessy] 1991e|diuy |Bng :1dYQ ‘WNILOSUO) Ydieasay dlwapedy buipaslg
DYYY ‘Adesay] 13p91e|diIuy 3|gnoQ Jo uopenuRUO) SNsIdA uondnudlul pue ‘uoieiuejdw) S3 40) JUSWIe] 13[31e|dIIUY UOWWOD) B SNSIIA Judwieal] 19jae|diuy paisn(py Huloyuopy e Jo uoneziwopuey 3|gqnoq D[1DYY "UoneIAIqqY

043s JO ‘uondIRul [eIpJed0AW ‘AijeLIOW
asned-|je Jo 3)sodwod B Se Pauldp ‘SJUIAS Je[NISEACICRIDD pue delpied

asianpe Jofew Jo a)soduwio) SLoz-zLoc IDd SOV 91dy  syuow 7| sA syiuow 9 Syuow g8l 424 810C ‘|e 39 uyeH/31va-L4VINS
UOIIZIIB|NISBASI UOIS)

196181 UBALIP-BIWAYDS| ‘| Pale|aJ [95SIA 19DJe] ‘yYieap deipied jo alsodwod) ¥102-110¢ papNPXe |WILS  SYuow gl SA syuow 9 SYIUOW 71y [9€1 /102 °[e 19 997/)-VYWILJO
'SJUIAS Buipas|q Jofew pue ‘SJUSAS JBINJSEAOIGRIDD

‘|W dABM-D-UOU 10 3ABM-D ‘Yieap asned ||e jo aysodwod) SL0Z-1102 [Dd Auy  syluow g| SA syuow 9 SYIUOW G| s L0€€ /102 ‘[e 19 eanwexeN/NOddIN

Buipaa)q sofews WL 40 ‘@015 ‘UondIeJUl [eIpIed0AW Y1eap delpied Jo d)isodwio) ¥102-010T IDd Auy  syuow 1 sA syuow 9 SYIUOW 71y oorL 910T [e 39 BUOH/1dX-SNAI
uonezie|nIseAds uolsa| 19biey paledipur Ajjesuld Jo ‘uomdiejul

[eipsed0Aw [95S9A 1964e) ‘Ylesp deipie) e/u Dd Auy  syluow | SA syuow 9 syuow g1, 678l 910 [ 13 UeH/Z-11 JAOT |
Buipaa|q INIL

Jofew Jo ‘xous ‘YAL Aouabiswa 1eadas ‘| ‘yieap Jo aysoduio) €l0z-zloc IDd Auy  syuow g sA syuow 9 SYIUOW 71y 441} SLOT ‘|e 39 pAelD/ DVl
buipas|q Jofew |1 40 ‘@yoas ‘(3)qeqoud

10 3)|UYIP) SISOGLUOIY JUBLS ‘UONDIRJUI [eIpIeD0AW ‘Y1eap JO d)soduio) ¥107-800C IDd Auy  syuow 1 sA syuow 9 SYIUOW 979 000t S10Z "d.NYdS/34YS-YVS|
buipas|q Jofew 1o
‘90115 “Uo1dJRjUl [IPIEIOAW [B1E)

-uou ‘Ajjeniow asned-j|e Jo 8)isoduiod Y} se Paulap SIUBAS [edIUID 3SIBAPE JaN €107-600¢ IDd Auy  syuow gy sA syuow ¢| SYIUOW 6'EExx S8¢l SLOT ‘Ie 39 YI9H/1VNAILO
(9oxns o ‘uondieyul
|eipJedoAw ‘yieap jJo
9)1s0dwod dY) Se Paulap) SIUSAS JBJNISBAOIGISD PUE IR[NISEAOIPIED ISISAPY
Jofew Jo pue sIsoquioIy}

1U9)s 3|qeqoid Jo B)ULSP JO SIUIPDUI dANRINWN) L10Z-600C IDd Auy  syuow g sA syauow z| SYIUOW /1 1966 710Z [ 39 Unew/1dva
oS

10 ‘uondiejul |eipiedoAw ‘sasned deipied woly buninsai yiesp jo susodwod) L10Z-£00T [Dd Auy  syiuow 9¢ SA syjuow | SYIUOW 1y Sb0S ¥10Z "2 39 997/31V1 S3a

SISOQWOIY] JUS)S pue ‘Uuoileziie|ndseAds A1euolod Juabin “jdele 7102

DIWIYDSI JUSISUBI] JO 3X041S ‘UOI1DIeJUI [eIpJeDOAW ‘Ylesp 3sned-jje Jo dlsodwod) 710Z-1102 IW3LS Ou ‘|Dd pauueld  SYUOW QE SA SYIUOW 7| SYIUOW /| 4y 651 ‘e 19 13]j0)/uondnuSIu-)| L DYY
Buipas|q g Jo € adAy euand HYvg

10 ‘sisoquioay) Jua)s 3|qeqoud Jo a)ULP ‘oS ‘| ‘Yeap delpied Jo axisodwio) ¥107-600C IW3LS °pPNPX3  syluow g sA syuow 9 SYIuoW ¥'1¢x 66€1L ¥10Z "[e 33 0qW0j0D/ALIYNDIS

Buipas|q Jofew Jo ‘axo11s ‘| ‘@sned Aue woij yieap jo axsodwiod Z7102-010¢ papnNpPXe |WILS  SYIOW 7| SA SYuow ¢ SYIUOW 1l 6LLE £10Z '|e 1 Sa194/3ZIWILdO
Buipas|q o ‘UOIIeZIIINISBASS [95S9A-196.B) USALIP-BIWUSYDSI ‘SISOQUIOIY]

JUS)S ‘UoIPIRUI [RIPJEIOAW ‘BSNED JRJNDSEAOIPIRD WO} Yleap Jo aHsodwio) 0102-600¢ Dd AUy syuow 7| SA syuow ¢ SYIUOW 7|y /11T 7102 ‘[e 39 wiy/1353Y
1USPIIOE JB|NSEAOICDIDD

1o ‘uonduejul [elp1ed0AwW [elejuou ‘asned Aue Jo 1eap Jo 2Uapidul dAle|NWND 800C-900¢ IDd Auy  syuow g sA syjuow 9 SYIuow eyl 710z "[e 13 1161w1b|eA/ADIAOYUd

UOI1eZIIR|NISBASI Yz
19559 19b.e) 10 ‘uordiejul [eIpiRdOAW ‘Yledp delpled jo dsodwod) 6007-800¢ UIYUM) [N JUS3J 9PpNPPXT  SYIUOW 7| SA SYIuow 9 SYIUOW 7Ly il 7102 ‘[e 3@ uomo/INIT1IDX3T
awodInQ Alewd pouad Apnmis uopiejndod Apnig uofjeinp jusawieal] uonieinp dn mojjo4 sjuaned Joyiny/Apnis jo aweN

Jo Jaquin

"S|els} [ed1ul)> paziwopuel 3y} Jo s|ie1aq ‘L 3|qel



12 M. BARBARAWI ET AL.

'Dgyd pue [Dd snoinaid yiog Jo Iaquinuy
*uolIdJeyul [elpsed0AW UOIRASD-]S :|NTLS ‘SDWOoIpUAS Aleuolo) andy Jayy Adesay] 19j91ediuy jeng jo uoneing yuow-9
Jo A194eS :31VA-1HVINS ‘1dVQ JO uoneinp Jauoys :uoys ‘Adesay] 13j1ejdiuy [eng YIUOW-ZL Snsidp -9 Aq pamojjo4 uoneiuejdw) Jusls buin|3-bniqg uoresausan-puodas ‘A114NIIS ‘uoneuejdwi Juals bunnja-snwijoieloz JoAeapuy
buimoljoy Adesay] 13j31e|di3UE |enp Yauow-¢ jo Adediy] pue A1a4es |3y :13STY ‘@seasip Jejndsen [esayduad :gad ‘eisejdiadAH [ewriu] paonpul-juals Buipein Jayy juswieas] 99iejdiuy [eng buibuojoid :ADIAOYd ‘UonuaAISIUL A1RU0I0D
SNO’URINDIRJ Dd ‘SIV JO uLwWIeaL] 3yl 404 3| JZIWILDO FZIWILO ‘S1ud1s bunn|3-bnig uonessusn-puodas ul [pibopido) Jo uoneing jewndo :D-YWILdO ‘uonejuejdwi 1uis bunnje-bniqg 1oyy Adessy] 19p91e|diluy |eng jo uoneing
lewndo 1YNAILJO ‘UoiidJeyul elpsed0Aw UOIIRAR|D-1S-UON :|INILSN ‘uoneing dlendoiddy se Adesay] 13ja1ejdinuy [eng HOGON INOJJIN ‘uondiejul [eipiedokw |\ ‘1Y J0 uoneinp buoj :buoT ‘suoisa] Buo ur sua3s JNIYd IINIIX
JO SBWODINQ UO ddUepIND punose}|n JejndseAesu] Jo 1edwy JdX-SNAI ‘[216opidol) Jo uonenunuodsiq 4oy S3A 404 947 ¥ 43y S| DITVLI ‘uoidieyur [eipiedokw ||y ‘bunuals bunn(3-bniq 1ayy Adesay] 13j91e|diuy |eng syiuop 9
J0 £oed143 puy A194eS :34YS-YYS| ‘UoNeZIIRINISEARY AIRUOIOD JO JUdWIeaI] 40} ST PAIGaJI4 dY3 pue S I[OAIL Y} JO SSBUIAIDYT pue A1ajes alen|eAd 1| JAOT | ‘UolsudauadAH (N1H ‘Punuals Jayy sso7 e adnpay o3 JaydA) snsisp
snwolid/asuaty Jo Aediyg oyl :INITTIDXT ‘sh1dd s91aqelq :WQa u1s bunni3-bnig sayy Adesay] [a1bopidol) jo uoneing :31y7 s34 ‘Adessy] 19p91e1dIIUy [BNQ :1dYQ USPIDIE JBINJSEAOIGRID) YA ‘Yelb ssedAq A1aue Aieuoiod
10dy) ‘Adesay] 1991e|diIuy 3|gnoq J0 uonenuiuod) snsia uoiidniialul pue ‘uonieuejdwi $3Q o) JusWILI] 1993e|dIIUY UOWWOY) B SNSIA JUSWIedl] 19|31e|diuy paisnipy Buloluoly e jo uoneziwopuey 3|gqnoq ‘DI1DYY "UONeIA3IqqY

605 8¢Y/0Ty - - 4] 9% 0¢ 90S [443 699 99¢ 9L0L SLLF 079 /[SEL HoyS
4% STW/9LY - - 8S CSx €C 9¢€s 9¢e€ ¥59 6/¢ 8¢0L 6'LLFCT9  §SeL buog 31Va-14VINS
- S6/€SC 133 - - - 65 8l ¥8l ¥0¢ 1474 661 8Ly 801879 €89 Hoys
- 06/tS¢C 6€€ - - - Lz 14 78l S6l LEY €0C oY €0L F ¥'v9 89 buo] J-YWILJO
861 €€/96C 508 9 (A4 [44 Ely 10T 066 0€lLL LL1L 619 Y0€L 96 F¥'/[9 V59l HoOYS
9%L 9¢/0¢e veL 144 8y 6¢ [434 651 £96 CELL 60CL  S€9 [423% 66 F L9 €991 buol NOddIN
901 LET 9s¢ - - [44 [/ 143 LZL €LY (344 6¥¢C 0Ly 6 F €9 669 Hoys
[47} LeC 8G¢€ - - 14 €L 6¢ oL 9t 114 LST 1414 6 F 9 10£ buo TdX-SNAI
[44} €0L/LTs o€l €l ¥8 14 LL 9L 1333 0€¢ ¥SS L1z L9 oL + ¥'09 606 Moys
9CL 86/0CS 6€L oL L8 14 09 14 413 Sle 96S €0¢ €9 00L 009 026 buoy C LIFIAOTH
L £9/€vL SLE - 14 19 (144 [44} Yor (48] 965 LEE LEL 6'0L F 19 716 Hoys
€ S9/6%1 8L¢ - 9 14 S0C vel 081 L9 685 443 LeL L'LLF 619 016 buo] DVl
89l L0T/6Ty 696 - - [47} - oLs 6¢ JAZAR 6Ll S6Y 1191 6'LF TL9 L661 HOYS
991 €0C/8¢eY 956 - - 6L - 194 90¢ 8v/L 0€8L  ¥8¥ [45]¢ S9F L9 €00 buoy 34VS-4VSI
4] LLL/€9 £0C 94 14 13 981 44" 66¢€ - LY [444 LYS SLLF Y9 069 Hoys
74 66/99 ove 143 6¢ LE 08L 6LL Sty - 96¢ €Le 89§ 80L * L9 §69 buoy 1eu1 ¥NAlLdO
LLS £91/ST8 0481 ¥8C 69l 185 6¢SL 9z0L oLeL - 6¥9¢  L8YL £99¢€ L'0L F 919  196F HoyS
123 9/1/8¢8 88l ¥8c  SSL 89S 81§l 601 [444} - 96/ 9561 8//¢ TOL ¥ 819  070S buol el 1dvd
1413 99Z/1L6 956 - 68 - 1744 [49 [44 €l 601 6v/L L'0OL ¥ €79 vLSC Woys
1433 89¢/0€6 L10L - Sl - €le €0l €69 6/l 60L 6v/L 00L ¥ 579  LEST buo 31v153d
- - - - 8¢ Ly €LT L6l JA4} 1474 9/¢ 86l ¥0S 8 F ¥9 ¥C9 Uoys
- - - - 8¢ 13 6v¢ 98l 41 9ty 88¢ [444 €05 LF V9 €9 buog uondnuRu)| LYY
- €Le Lve - - 8¢ el Sel 6¢l oy 805 9Le 6CS oL ¥ 679 789 Hoys
- 6CC 89¢ - - 6¢ oLl il [44} 9ty (U5 Y44 LSS L'0L * §'S9 L1 BUOT 789 S LLL TALIMNDIS
- 78 yel 134 8¢ LLL /443 LvS 06¢ €56 0s€L  ¥SS 66 Yol F €19 €951 Hoys
- ¥8 134" o 8¢ 148 6LC ws 69¢ 49 LLEL  6YS 86 90L F 619 9551 buol 3ZINILJO
9s1 [434 (VA4 - - 4 LE 6l £9¢ LL9 099 gle 789 ¥'6 F ¥'79 6501 Hoys
ol [444 06y - - 9 [43 Ll 874 €9 059 S0€ S99 86 F ¥'79  850L buol 13534
- - - - - - - - - - - - - - - ADIA0Yd
6l 0S¢ 1333 - A4 Ll L9 A4 86l 1349 S¢S e 0Ly 96 * 0'€9 ¢t/ Yoys
9 9143 43 - 514 L 9 Lz 981 0SS [439 8LC Lov oL+ ¥'29 Lz, buo IN37730X3

IW31S _S_mmZ\mc_mc< 9|geisun mc_mcm 9|qel1s and YAD DgyD SnolAald 1Dd SnolAald |W SnoIAald Jayows juaiin) m_EmU_Q__m>ﬁ_ N1H wa ﬁcv 9ey A\_mwbmm,q uoineing
'sainiesy dlydesbowaq ‘z 3|qel




JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES @ 13

2.5. Outcomes

The primary outcome was the incidence of major
adverse cardiac events (MACE) and incidence of
major bleeding between different durations of DAPT.
The definitions of MACE and major bleeding events
are shown in supplementary material Tables S1.

2.6. Data synthesis

We conducted our network meta-analysis using the
Markov Chain Monte Carlo (MCMC) simulation
with a little informative prior distributions and like-
lihood function to derive the posterior distribution of
the parameter. We assessed convergence using the
Brooks-Gelman-Rubin method as well as the Monte-
Carlo error to check if the error was <5% of the
standard deviation of the effect estimates and
between-study variance. Random effects for the con-
sistency model were reported as odds ratios (ORs)
and Bayesian 95% credible intervals (CI). We con-
verted the relative treatment effects to a probability of
the best, second best, third best, and so on, as well as
the ranking of each treatment. We combined both
results to estimate the surface under the cumulative
ranking curve (SUCRA). Inconsistency was assessed
by comparing the deviance residuals and deviance
information criteria (DIC) statistics in fitted consis-
tency and inconsistency models to identify any loops
in the treatment network where inconsistency was

present. We analyzed our data using NetMetaXL
vl.6.1 and WinBUGS software v1.4.3 (Imperial
College and Medical Research Council).

3. Results

Sixteen RCTs were included in the analysis with
a total of 42,993 patients; 30.1% were treated for
3-6 mo, 46.9% for 12 mo, and 23% for 24-48 mo.
The baseline demographics are shown in Table 2. The
mean age of patients included in the trials was
63.1 * 10.1 years. Overall, 31.3% of patients had
diabetes and 67.3% had hypertension. The procedural
characteristics of each RCT are shown in supplemen-
tary material Tables S2. The most stented artery was
the left anterior descending (LAD) artery. Both first-
and second-generation stents were used, in various
proportions, in these RCTs.

There was a significant improvement in MACE in
patients treated with DAPT for 24-48 mo following
DES when compared with those treated for 3-6 mo
(OR 0.75; 95% CI [0.58-0.97]). In contrast, improve-
ment in MACE was not significantly different when
those treated with 24-48 mo of DAPT following DES
were compared with those treated with 12 mo of
DAPT (OR 0.86; 95% CI [0.69-1.08]). Also, there
was no significant improvement in MACE in patients
treated with 12 months of DAPT when compared with
patients treated with DAPT for 3-6 months (OR 0.87,
95% CI [0.72-1.05]), as illustrated in Figure 2.

Treatment 1 vs. Treatment 2 O.R. (95% Cr.l.)
24-48 months versus 3-6 months —— 0.75 (0.58 - 0.97)
24-48 months versus 12 months o 0.86 (0.69 —1.08)
12 months versus 3-6 months 0.87 (0.72-1.05)
O+
Heterogeneity (Inform.) = 0.1485
95% Crl (0.05242 - 0.3173) 0.1 1 10
Favours Treatment 1 Favours Treatment 2
-
Random Effects (Informative Prior)
24-48 months
0.86
(0.69 - 1.08) 12 months
0.75 0.87
(0.58 - 0.97) (0.72 - 1.05) 36 ionthe

Figure 2. Forest plots summarizing the major adverse cardiac events between the competing treatments duration. Random
effects model was used to report the odds ratios (ORs) with 95% credible intervals (Cls).



14 M. BARBARAWI ET AL.

Treatment 1 vs. Treatment 2 O.R. (95% Cr.1.)
3-6 months versus 24-48 months — ‘ 0.32(0.17-0.54)
12 th: 24-48 th ! 0.43 (0.27-0.63
months versus months ‘ ( )
3-6 months versus 12 months ‘ 0.75 (0.50-1.10)
o—1|
Heterogeneity (Inform.) = 0.2257 ‘
95% Crl (0.06897 - 0.536) 01 1 10
Favours Treatment 1 Favours Treatment 2
=
Random Effects (Informative Prior)
3-6 months
0.75
(0.50 - 1.10) 12 months
0.32 0.43
(0.17-0.54) (0.27-0.63) PN

Figure 3. Forest plots summarizing the major bleeding events between the competing treatments duration. Random effects
model was used to report the odds ratios (ORs) with 95% credible intervals (Cls).

The effect of duration of DAPT following DES on
the bleeding risk was also studied. Compared with
patients treated with 24-48 mo of DAPT following
DES, those treated with either 3-6 mo (OR 0.32, 95%
CI[0.17-0.54]) or 12 months of DAPT (OR 0.43, 95%
CI [0.27-0.63]) experienced lower bleeding risk. On
the other hand, there was no significant improvement
in risk of major bleeding when 12 months of DAPT
was compared with 3-6 months of DAPT (OR 0.75,
95% CI [0.50-1.10]), as illustrated in Figure 3.

4. Discussion

In the present network meta-analysis of 16 RCTs to
evaluate the safety and efficacy of various DAPT durations
in DES-treated PCI patients, we had several notable find-
ings [12-15,20-31]. First, long-duration DAPT (224 mo)
reduces the composite ischemic vascular events signifi-
cantly when compared with short-duration DAPT
(3-6 mo). Second, there is a trend of improved composite
ischemic vascular events with longer DAPT as 12 mo was
better than 3-6 mo and 224 mo was better than both
3-6 mo and 12 mo. Third, there is a higher bleeding risk
when longer duration DAPT is used, as there was
a significant increase in major bleeding with long-
duration DAPT (>24 mo) when compared with shorter
duration DAPT (3-6 mo and 12 mo). Thus, our findings
support the use of long-duration DAPT in patients with

high risk of thrombotic events and short-duration DAPT
in high bleeding-risk patients.

Despite the advances in the treatment of coronary
artery disease, recurrent stent thromboses remain proble-
matic [32,33]. The introduction of DAPT (aspirin and
a P2Y12 receptor antagonist) has mitigated the risk of
early and late thrombosis after coronary stent implanta-
tion, yet the duration of DAPT remains controversial [34].
Although most of the previously published meta-analyses
have supported the use of short-duration DAPT because
of the lower associated bleeding risk without an apparent
increase in ischemic vascular events, some meta-analyses
were consistent with our finding and supported the use of
longer durations of DAPT after DES implantation to
reduce ischemic vascular events [19,35]. The time-
dependent nature of DAPT on risk of ischemic vascular
events has also been demonstrated in a previous meta-
analysis [36].

Six trials evaluated the efficacy of DAPT when used
for more than 12 mo [12,13,23,24,27,31]. All of them
showed a lower incidence of composite ischemic events
compared to shorter durations of DAPT with the excep-
tion of Lee et al and Valgimigli et al, who showed
a higher incidence of these events with long DAPT
[12,27]. A recently published individual data meta-
analysis by Lee et al may explain the unexpected findings
in these two studies, however [37]. The majority of
deaths in these trials were associated with a higher rate
of Type II MJ, a condition that is not affected by DAPT,
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indicating that many of these deaths may not have been
related to a true cardiac event [38]. It should be noted
that the DAPT Trial - the largest of these trials — reported
a significantly lower incidence of vascular events with
long DAPT [13]. Furthermore, a subgroup analysis of
patients treated by everolimus-eluting stents — the most
commonly used stent — resulted in significant reduction
of stent thrombosis and MI [39].

In our study, there was no significant difference in the
rate of ischemic events with 12 mo of DAPT, which is the
current recommended duration after DES implantation,
when compared with using DAPT for 6 mo or less
following DES [5]. This result was inconsistent with
three of the included trials [21,22,28]. This incongruity
could be explained by the inclusion of low-risk patients
and short duration of follow-up implemented by these
trials. Also, several trials were limited by low event rates,
which raise the possibility of bias [22,28]. In contrast,
Hahn et al included only patients with acute coronary
syndrome (ACS) and showed a lower rate of composite
ischemic events in the 12 mo DAPT group [15]. This
may highlight the importance of longer duration DAPT
in patients with ACS, as they have a higher rate of
recurrent ischemic events than patients with stable cor-
onary artery disease [32,33]. More trials with exclusively
ACS patients are required, however, before solid conclu-
sions can be made regarding the optimal duration of
DAPT after DES implantation in such patients.

In our meta-analysis, the benefit of prolonging DAPT
was precluded by a higher risk of bleeding, which was
consistent across all of the included trials. Although
bleeding risk has been associated with higher mortality,
both a recently published analysis by Udell et al and
Mauri et al concluded that the risk of fatal bleeding was
not significantly higher in a longer duration DAPT arm
when compared with a shorter duration DAPT arm
[13,16,40].  Furthermore, one study showed
a comparable risk of noncardiac death between 6 mo
and 12 mo of DAPT, even though the major bleeding
risk was higher with longer DAPT [37]. Thus, it remains
controversial as to whether or not reported bleeding risk
should affect clinical decision-making when it comes to
duration of DAPT following DES.

Although our results support longer duration
DAPT after DES implantation to reduce risk of
ischemic events, it is important to note that there
has been a recent influx of new generation DESs,
which inherently carry different thrombosis risks, as
well as several different combinations of DAPT.

4.1. Limitations

Our analysis has some limitations that should be
acknowledged. First, we did not have access to
patient-level data. Second, the definition of MACE
varied between the clinical trials; however, we
could not find any significant heterogeneity in the

analysis (I* < 15). Third, there were inconsistencies
in the definition of bleeding events among the
included studies. Fourth, the included trials
assessed different CAD presentations (stable vs
ACS). Finally, clopidogrel was the main thienopyr-
idine used in most of the included trials; therefore,
generalizability of the current results to other
P2Y12 blockades is limited.

5. Conclusions

In patients who undergo DES implantation, longer
durations of DAPT after DES implantation are asso-
ciated with lower rates of composite ischemic vascu-
lar events, especially with durations longer than
24 mo. Longer duration DAPT is associated with
a higher rate of bleeding, however.
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