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Abstract
      Dual antiplatelet therapy (DAPT) post percutaneous intervention has been studied extensively. How-
ever, the optimal duration of treatment remains a clinical challenge, particularly in high-risk patients. We 
reviewed 16 trials important to current date trials focus on the duration of DAPT, including studies on 
short-term and extended duration DAPT and 4 meta-analyses between 2008- 2019. The data was further 
explored for the proportion of high-risk patients, type of stent, bleeding risk-score used, and overall out-
comes. We also evaluated the sub-group analysis in these trials that involve high-risk patients and their 
outcomes for the duration of DAPT.  According to the 2016 ACC guidelines, indicators of high risk are 
presentation of acute coronary syndrome at the time of PCI, stent length, stent size, bifurcation lesion, 
type of lesion, generation of the stent, diabetes mellitus, chronic kidney disease, and low ejection frac-
tion (EF<40%). Based on available evidence, short-term DAPT (i.e. 6 months) is safe in low-risk patients 
undergoing the second-generation Drug-Eluting Stent implant. However, in high risk patients, subgroup 
analysis suggests that, short term of DAPT to be non-inferior to more than 12 months of DAPT.
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Introduction
         The role of the dual antiplatelet therapy (DAPT) 
in the management of coronary artery disease 
(CAD) with percutaneous coronary intervention 
(PCI) for patients with acute coronary syndrome 
(ACS) is well established (1) (2). Landmark trials 
such as PCI-CURE, ISAR, STARS and CREDO defined 
the role of DAPT in the ACS patients with PCI (3) 
(4) (5) (6). It is known that the Drug-Eluting Stents 
(DES) are prone to late thrombosis due to antipro-
liferative agents, that prevent in-stent restenosis 
and result in better target vessel revascularization 
(TVR). However, paradoxically, DES create an en-
vironment of higher risk for thrombosis due to de-
layed or incomplete endothelialization of the stent 
(7). Thus, the duration of DAPT can be a vital pre-
dictor of stent thrombosis(8) Contemporary studies 
have confirmed the role of DAPT in remote ACS as 
well as in stable CAD. The subset analysis of CHARI-

SMA and PEGASUS TIMI 54 trials, revealed the ben-
efit of prolonged DAPT over 28-33 months (8) (9) 
(10). Meanwhile, with the advent of the second-gen-
eration DES, short-term DAPT (3-6 months) was 
found safe and effective. In 2016, Udell et al demon-
strated in their meta-analysis that DAPT beyond 
one year among stable high-risk patients with pri-
or myocardial infarction (MI) decreased ischemic 
events, while the risk of major bleeding increased. 
Nevertheless, risk/benefit ratio favored the contin-
uation of therapy beyond one year (11). These find-
ings challenged prevailing view regarding the opti-
mal duration of the DAPT, particularly concerning 
the newer generations of DESs and patients with 
high-risk of adverse outcomes. Therefore, duration 
of DAPT has become a pertinent issue not only for 
patients presenting with ACS but also for those with 
stable CAD. 
         In 2016, ACC/AHA guidelines recommended 
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DAPT for 6 months in stable ischemic heart disease 
following DES and 12 months following ACS with 
either medical therapy, post PCI or Post coronary 
bypass surgery (CABG). (class 1 recommendation) 
(12). This was based on the available data especial-
ly from the PCI-CURE trial and some observation-
al studies (13) (14) (10) (15) (16). In the updated 
ACC/AHA guidelines DAPT is recommended for 6-12 
months for low-risk, stable patients following sec-
ond generation DESs (Class I, IIb  recommendation)
(2) (3) (2-3) and at least 12 months for patients pre-
senting with ACS (12). Similarly, the 2017 European 
guidelines proposed 6 month of DAPT with DESs 
in patients without high risk features for bleeding 
in chronic stable angina and 12 month in patients 
with ACS and without high risks features of bleeding 
(Class 1, level A recommendation) (17) (16). 
        In this review, we evaluate the evidence for 
short (<12 months) vs long term (>12 months) 
DAPT with emphasis on high risk patients. Accord-
ing to the ACC/AHA guidelines the risk factors for 
recurrent cardiovascular ischemic events are: ACS 
presentation at the time of PCI, stent length, stent 
size, bifurcation lesion, type of lesion, generation 
of the stent, diabetes mellitus (DM), chronic kidney 
disease (CKD) and low ejection fraction (EF<40%). 
Currently, DAPT includes typically a P2Y12 receptor 
inhibitor (i.e. clopidogrel, ticagrelor or prasugrel) 
along with aspirin 81 mg.).
Major Randomized Trials That Evaluated 
Short-Term Dual Antiplatelet Therapy (<1 
Year)
            Several trials have evaluated short term DAPT 
(Table 1 and Table 2). These include the following 
trials: The PRODIGY; EXCELLENT; REST; Optimize; 
Zeus; Italic; ISAR-SAFE; Security; SMART-CHOICE 
and STOPDAPT-2. In these trials, PRODIGY and 
ZEUS had the highest percent of patients with high 
risk while OPTIMIZE performed a subgroup analy-
sis with high risk patients as defined by ACC/AHA 
guidelines. 
       The PRODIGY trial evaluated prolonged 24 
months vs. short-term 6 months DAPT in patients 
with Bare Metal Stents (BMS) and DESs (18). In this 
trial, 23% of patients had NSTEMI and 33% pre-
sented with STEMI. The incidence of the primary 
endpoint (non-fatal MI, death from any cause, or 
stroke between 30 days and two years) was 6.0% 
and 6.8% for short-term and long-term DAPT, re-
spectively (hazard ratio (HR)=0.87, 95% CI=0.58- 
1.31, P=0.51). The event rate was 10.0% and 10.1% 
among short-term and prolonged DAPT, respective-
ly (HR=0.98, 95% CI=0.74- 1.29, P=0.91). There was 
no significant difference between the two treatment 
strategies; however, patients in the 24-month arm-

 had an increased risk for bleeding (18)(17). 
         The EXCELLENT trial’s primary endpoint was 
target vessel failure (i.e. thrombosis or restenosis) 
(19). Patients were excluded if presented with myo-
cardial infarction within 72 hours prior to interven-
tion. Target vessel failure at 6 and 12 months was 
4.3% and 4.8%, respectively (p=0.001 for non-in-
feriority). Although stent thrombosis was higher 
at 6 months vs. 12 months, (0.9% vs. 0.1%, hazard 
ratio=6.02, 95% CI=0.72- 49.96, P=0.10) the risk 
of death and myocardial infarction did not differ. 
Among diabetic patients, target vessel failure oc-
curred more frequently at 6 vs 12-month (HR=3.16, 
95% CI=1.42- 7.03, P=0.005). The non-inferiority 
margin was wide, and the study was underpowered 
for the analysis on death or myocardial infarction.
           The RESET trial evaluated the safety and effi-
cacy of 3 vs 12 months of DAPT following DES. (20). 
The primary composite endpoint was cardiovascu-
lar death, MI, stent thrombosis (ST), TVR or bleed-
ing. The primary endpoint was present in 4.7% of 
patients assigned to E-ZES 3-month DAPT compared 
to 4.7% of patients assigned to the 12 months DAPT 
(95% CI=-2.5 to 2.5, P=0.84, P<0.001 for non-infe-
riority). The occurrence of stent thrombosis was 
similar between the 2 groups (0.2% vs. 0.3%, 95% 
CI=0.5- 0.3, P=0.65). The study evaluated patients at 
1-year follow up, but did not include high-risk pa-
tients. All the procedures were elective and 85.7% 
patients presented with stable or unstable angina. 
The OPTIMIZE trial evaluated the clinical non-in-
feriority of 3 vs. 12 month of DAPT in patients un-
dergoing PCI (21). The primary endpoint was net 
adverse clinical and cerebral events (NACCE), i.e., 
death from any cause, MI, stroke or major bleeding. 
They excluded all patients presenting with ACS. OP-
TIMIZE concluded that patients with stable CAD or 
low-risk ACS, 3 months of DAPT was non-inferior 
to 12 months for NACCE (6.0% vs. 5.8%, P =0.002) 
and without a significant increase in stent thrombo-
sis. However, the study showed a trend towards the 
higher incidence of bleeding in patients with longer 
duration of DAPT. A review of subgroup analysis had 
a trend towards high relative risk for NACCE in pa-
tients with diabetes, complex lesions, multi-vessel 
intervention, longer stent, and small caliber vessels; 
however, none of these factors were statistically sig-
nificant. 
        In ZEUS trial Zotarolimus-Eluting stents (ZES) 
were compared to the BMSs for safety and efficacy 
(22). This study selected patients with high risk for 
thrombosis or bleeding.  This study included both 
diabetic and acute MI patients. Interestingly, the me-
dian duration of DAPT was 33 days (IQR= 30- 180 
days) for BMS and 31 days (IQR=30- 180 days) for
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 ZES groups.  Compared with BMS, ZES implanta-
tion with tailored DAPT regimen resulted in a lower 
risk of 1-year Major Adverse Cardiac Event (MACE). 
In the ZES group, 140 patients (17.5%) presented 
the primary endpoint, compared with 178 patients 
(22.1%) in the BMS group. This is because of the 
lower MI (2.9% vs. 8.1%, P < 0.001) and TVR rates 
(5.9% vs.10.7%, P=0.001) in the ZES group. 
        The ITALIC trial compared MI, urgent TVR, com-
posite event of death, stroke and major bleeding 
following second generation Xience V stent deploy-
ment (23). The trial also evaluated aspirin resist-
ance. Patients with aspirin resistance and patients 
who achieved primary endpoint within 6 months 
of DAPT were excluded. This included previous PCI 
and ACS patients. In more than half of the patients, 
two or more lesions were stented. Non-inferiority 
was demonstrated for 6 vs. 24month DAPT, with an 
absolute risk difference of 0.11% at the 95% CI. No 
significant difference for bleeding and stent throm-
bosis was found between the two groups (23). The 
trial was prematurely terminated due to limited re-
cruitment. 
        The ISAR-SAFE was a randomized, double blind, 
placebo-controlled trial that evaluated the clinical 
non-inferiority of 6 vs. 12 month DAPT with clopi-
dogrel (24). In order to reduce the selection bias 
this included patients on clopidogrel at 6 months 
after DES implantation. Overall 40% of the patients 
presented with an ACS and 8% with an STEMI. Pa-
tients were randomly assigned to either clopidogrel 
or placebo after 6-month of DES implantation. The 
primary endpoints included death, MI, stroke, and 
thrombolysis in myocardial infarction major bleed-
ing. The trial showed no significant difference in pri-
mary endpoint between the two study groups (1.5% 
at 9 months vs. 1.6% at 12 months, limit of non-infe-
riority 2%, P for non-inferiority <0.001) (24).
         The SECURITY trial evaluated the non-inferiority 
of 6 vs. 12 month DAPT in patients undergoing PCI 
with second-generation DES (25)(24). Overall pa-
tients had low-risk clinical profile, 61.6% of patients 
presented with stable angina and 38.4% with un-
stable angina in each group.  The primary endpoint 
was cardiovascular death, MI, stent thrombosis, or 
bleeding base on Bleeding Academic Research Con-
sortium (BARC) score at 12 months. The primary 
endpoint at 12 months DAPT was not significantly 
different (risk difference=0.8%, 95% CI=2.4- 1.7%, 
P= 0.469). They concluded that there is no addition-
al benefit for prolonged DAPT beyond 6 months in 
diabetic patients treated by second-generation DES. 
However, his trial had very low event rates and was 
underpowered to demonstrate a difference in cardi-
ac death, MI, stroke, or bleeding between the study

 arms and a relationship between stent type and 
outcome. (25)
        The latest two trials, which tested dual-anti-
platelet therapy (DAPT) regimens of 3 months and 
1 month, are also noteworthy for giving a P2Y12 
inhibitor after DAPT instead of aspirin monothera-
py, which is a more common approach. Each rand-
omized about 3,000 patients.
        SMART- CHOICE(26) was a multicenter trial 
by Dr. Hahn and colleagues, conducted in South Ko-
rea, enrolled  2,993 patients undergoing percutane-
ous coronary intervention (PCI) with drug-eluting 
stents. Patients were randomized to receive either 
standard DAPT with aspirin and a P2Y12 inhibi-
tor, or aspirin plus a P2Y12 inhibitor for 12 month 
versus 3 month respectively and the latter group 
received P2Y12 monotherapy 9 month followed 
first 3 month. Patients were classified by enrolling 
center, clinical presentation, type of stent, and type 
of P2Y12 therapy. Acceptable P2Y12 therapies were 
clopidogrel, ticagrelor, and prasugrel. The primary 
endpoint was a composite of major adverse cere-
brovascular and cardiac events (MACE), including 
stroke, MI, or all-cause death, at 12 months after 
percutaneous coronary intervention. 
         Primary endpoint analysis showed that the cu-
mulative rate of major adverse cerebrovascular and 
cardiac events was similar between both groups, at 
2.9% in the P2Y12 group versus 2.5% in the DAPT 
group, which was statistically significant for nonin-
feriority (P = .007). (26)
       Similarly, the components of the primary end-
point – stroke, MI, or all-cause death – did not vary 
significantly between groups. No significant differ-
ence was detected for the risk of stent thrombosis. 
Although the major bleeding rate was comparable 
between groups, the overall bleeding rate was sig-
nificantly lower in the P2Y12 inhibitor group than 
the DAPT group (2.0% vs. 3.4%; P = .02).(26)
          The second trial, known as STOPDAPT-2, enrolled 
3,009 patients who received a CoCr-EES drug-elut-
ing stent at 89 medical centers in Japan.(27) Exclu-
sion criteria including patients on oral anticoagu-
lation, patients who could not tolerate clopidegrel, 
or history of the brain bleeding. Half of the patients 
were randomly assigned to receive standard DAPT. 
The other half took aspirin plus clopidogrel or pra-
sugrel (another P2Y12 inhibitor) for the first month 
and took clopidogrel only after that, with patients 
who took prasugrel initially switching to clopidogrel 
after the first month.
       In the one-month DAPT group, aspirin was 
stopped at one month in 96 percent of patients, 
while DAPT was continued up to one year in 88 per-
cent of patients in the standard 12-month DAPT-
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 group. Overall, stopping aspirin after one month 
reduced the risk of adverse events by 36 percent. 
After one year, 2.4 percent of patients who stopped 
aspirin after one month experienced the composite 
primary endpoint compared to 3.7 percent among 
those following standard DAPT.
           An analysis of secondary endpoints revealed 
stopping aspirin after one month significantly re-
duced the rate of bleeding. Overall, 0.4 percent of 
those stopping aspirin experienced major bleeding 
compared to 1.5 percent among those following 
standard DAPT. Furthermore, stopping aspirin af-
ter one month did not increase the events related to 
clotting, known as ischemic events, in a secondary 
endpoint that included a composite of death from 
cardiovascular causes, heart attack, clotting around 
the stent or stroke.(27)
Major Randomized Trials That Evaluated 
Prolonged Dual Antiplatelet Therapy (>1 
Year)
           Several trials have evaluated long term DAPT 
(Table 3 and Table 4). These include the following 
trials: The DES LATE; DAPT; ARCTIC; and OPTIDU-
ALtrials.  In these trials, DES LATE and DAPT had the 
highest proportion of the patients with high risk as 
defined by ACC/AHA guidelines 
             The DES LATE trial hypothesized that 12-month 
DAPT might provide better protection against car-
diovascular events compared to >12 months DAPT. 
They randomized 5,045 Patients, who were receiv-
ing DAPT and were free of MACE and major bleeding 
for at least 12 months after DES implantation. Two 
cohorts included aspirin alone and aspirin + clopi-
dogrel followed for 48 months (25). The study had 
about 60% patients with ACS, including 12% with 
STEMI at the time of DES implantation. The prima-
ry endpoint was composite of cardiac death, MI, or 
stroke within 24 months after randomization, and 
the rates of primary endpoint were 2.4% and 2.6% 
in monotherapy and DAPT, respectively (HR=0.94, 
95% CI=0.66- 1.35, P=0.75). Interestingly, this study 
did extensive sub-group analysis of individual fac-
tors including age, gender, DM, low ejection frac-
tion, bifurcation lesion, stent length and even type 
of DES. There was no statistical difference in the 
primary endpoint, and TIMI major bleed 48 months 
with aspirin monotherapy or DAPT (HR=0.67, 95% 
CI=0.47- 0.95, P=0.026). (28)
      The DAPT trial was one of the largest trials 
concluded that evaluated the benefits of dual anti-
platelet therapy beyond one year (13). At the end, 
the treatment group with aspirin with clopidogrel 
had lower stent thrombosis compare to the aspirin 
alone. (0.4% vs. 1.4%, HR=0.29, 95% CI=0.17- 0.48, 
P<0.001). Also, the treatment group had fewer ma-

jor cardiovascular and cerebrovascular events 
(4.3% vs. 5.9%, HR=0.71, 95% CI=0.59- 0.85, 
P<0.001). The results of the DAPT trial with treat-
ment beyond one year demonstrated a reduction in 
major cardiovascular events but had an increase in 
the risk of bleeding (2.5% vs. 1.6%, P=0.001). There 
was a borderline difference in all-cause mortality 
between the two groups (1.5% in patients with as-
pirin alone beyond 12 months vs. 2.0% in thieno-
pyridine group, P=0.052). Nonetheless, the rate of 
death from cardiovascular causes were similar in 
both groups. It is important to note that there was a 
larger number of patients with the history of cancer 
assigned to extended DAPT group, and this might 
explain the difference in mortality (26).The Patient 
population in DAPT study had various types of DES 
implantation. They had about 42% of patients pre-
senting with ACS, including 10% with STEMI.
        The ARCTIC Interruption trial was a continua-
tion of the ARTIC trial. This evaluated the superior-
ity of DAPT at 18 versus 12 months for the primary 
endpoint of death, MI, stent thrombosis, stroke, and 
urgent revascularization (14). The study showed 
no benefit with the extension of DAPT beyond one 
year using first and second-generation DES. Prima-
ry endpoint occurred in 4% of the patients in both 
groups (HR=1.17, 95% CI=0.68_2.03, P=0.58) (14). 
The study also showed higher major and minor 
bleeding in patients with longer duration of DAPT 
(12 [2%] patients vs three [1%] patients; HR 0·26 
[0·07–0·91]; p=0·04). (14). 
          The OPTIDUAL trial was designed to show the 
superiority of 48 months of DAPT over 12 months 
in reducing death, MI, and stroke (29). The study 
was terminated early due to not reaching the pri-
mary endpoint when 1385 out of 1966 enrolled 
(5.8% versus 7.5%, HR=0.75, 95% CI=0.50- 1.28)
Multiple types of DES including first-generation DES 
(34.3%), and second-generation DES (65.7%) were 
used in this study. ACS was seen in 36.2% of cases.  
This trial had relatively low event rate, and, they 
selected patients after 12 months of DAPT therapy 
without major adverse events, accordingly patients 
had a low bleeding risk.    
Meta-Analyses of Studies That Evaluated 
Dual Antiplatelet Therapy Duration 
          With a large number of trials and large pa-
tient population, several meta-analyses attempted 
to evaluate the risk-benefit ratio of long- vs. Short- 
term DAPT. Some of the most extensive meta-analy-
sis were   comprised 10 RCT, 14 RCTs, 10 RCTs, and 7 
RCTs, performed by Palmerini et al., Elmariah et al., 
Giustino et al. and Ziada et al. respectively (30) (31) 
(32) (33)(29-32).  
         Palmerini et al. evaluated ten trials with 31,666
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 patients and demonstrated that shorter DAPT was 
associated with significantly lower rates of bleeding 
but increased rate of MI and stent thrombosis (30). 
Shorter DAPT was also associated with significantly 
lower rates of all-cause mortality due to decreased 
non-cardiac mortality. Therefore, long duration of 
DAPT needs to be carefully considered against the 
risk of bleeding vs the risk of stent thrombosis (30)
(29). 
          Elmariah et al. demonstrated that prolonged 
DAPT was not associated with increased all-cause 
mortality compared to short-term DAPT (≤ 6 
months) (30). They analyzed 14 trials that had 
69,644 patients, of which 10 trials had subjects with 
CAD post PCI and/or ACS. There was no all-cause 
and cardiovascular mortality difference in pro-
longed- versus short- duration DAPT. However, they 
did not consider cardiovascular events, instead they 
focused only on the mortality outcomes.  
        Giustino et al. included the same trials as Palm-
erini et al. but with 32,135 patients. They conclud-
ed that stent thrombosis and MI was higher in the 
short-term DAPT groups, but the effect was atten-
uated by the second- vs. first- generation DESs. All-
cause mortality was higher in the long-term DAPT; 
however, the difference was not statistically signifi-
cant. It is noteworthy that the impact of short-term 
DAPT on stent thrombosis was attenuated with the 
use of second-generation DES (32).
        Ziada et al. evaluated 7 trials with 15,874 ran-
domized patients. They demonstrated that abbrevi-
ated DAPT was not associated with an increase in 
mortality, MI, or stent thrombosis, while the bleed-
ing complications were significantly less in the 
short term DAPT (29). Therefore, short-duration 
DAPT can be reasonable for patients with high risk 
of bleeding who underwent PCI with second-gener-
ation DESs. (19) (30) (33).
Summary
         The duration of DAPT is a dynamic area to eval-
uate with studies that vary in their structure and 
patient cohorts.  Various studies and meta-analysis 
have suggested that short-term DAPT can be used 
safely without significantly affecting the incidence 
of stent thrombosis and mortality particularly in 
patients with the newer generation DESs. The tri-
als included in this review were conducted between 
the periods of 2008-2019. The overall focus was to 
summarize the findings of the trials while specifi-
cally focusing on the incidence of high-risk subjects. 
Most of the trials evaluated the non-inferiority of 
short-term (6 months or less) vs. long-term (1 year 
or more) therapy. Many studies had limitations of 
low recruitment, early termination, and lower than 
expected adverse event rates, thus had limited sta-

tistical power. The complexity of arterial lesions and 
multiple stents were not reported uniformly, and 
in majority of trials, there was no attempt to risk 
stratify patients concerning duration of the DAPT. In 
addition, trials often used different bleeding scores 
and often enrolled low-risk patients (Table1). These 
facts have often led the clinical practice to continue 
DAPT for a longer duration than recommended by 
the guidelines. Most importantly, not only have dif-
ferent trials used different types of stents, but also, 
within the same trial multiple types of stents have 
been used (Table1, 2). 
          The PRODIGY and ZEUS had the highest pro-
portion of patients presenting with acute MI (Table 
2) and DES LATE had the highest proportion of com-
plex lesions. Interestingly, even trials with highest 
proportion of high risk- patient (i.e. ZEUS, PRODIGY 
and RESET) have demonstrated the safety of short 
duration DAPT compared to 12 months. While most 
studies have not performed risk stratification for 
patients undergoing PCI, the ZEUS and DES LATE 
trials evaluated the benefit, or non-inferiority, of 
the duration of DAPT in patients with high risk for 
recurrent events and stent thrombosis. Interest-
ingly DES LATE study also did extensive sub-group 
analysis of individual factors such as age, gender, 
DM, low ejection fraction, bifurcation lesion, stent 
length, and even type of DES with no statistically 
significant difference in the primary endpoints. The 
longest mean length of the stents among the studies 
was 38mm in ITALIC trial (Table 2), while in com-
mon practice, we often exceed this in patients with 
complex and multiple lesions. The PEGASUS TIMI-
54 trial demonstrated that the use of DAPT for more 
than 1 year following MI reduced the composite risk 
of cardiovascular death, MI, or stroke (hazard ra-
tio: 0.84; 95% CI: 0.74 to 0.95) but increased major 
bleeding (hazard ratio: 2.32; 95% CI: 1.68 to 3.21)
(10).
            The latest 2 Trials SMART- CHOICE and STOP 
DAPT2 showed that the very short DAPT duration 
of 1 month would be a potential option even in pa-
tients without high bleeding risk. Given the very low 
rates of stent thrombosis in studies using contem-
porary drug-eluting stents, avoiding bleeding with 
de-escalation of antiplatelet therapy may be more 
important than attempting further reduction of 
stent thrombosis with intensive antiplatelet thera-
py.
          Although the data support non-inferiority of 
short-term vs. long-term DAPT, the optimal dura-
tion of DAPT in high-risk patients and those with re-
current events remains challenging. One clear trend 
is higher bleeding incidence with longer duration 
DAPT ((7),(18), and (33)). Some studies have also
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 demonstrated an increased incidence of mortality, 
MI, and strokes with longer duration of the DAPT 
((7), (34)). These results suggest the need for con-
ducting further studies in cohorts with higher risk 
of poor cardiovascular outcomes, including patients 
with diabetes mellitus, peripheral vascular disease, 
chronic renal dysfunction, multi-vessel CAD, heart 
failure, complex lesions, low- and high- risk ACS, MI, 
and high bleeding risk. Moreover, it should be con-
sidered that the optimal duration of DAPT is some-
what of a moving target given continued improve-
ments in stent technology and clinical experience. 
Finally based on available evidence it would be rea-
sonable to state that short-term DAPT (i.e. 6 months) 
is perhaps safe and can be recommended in low-risk 
patients or patients with high risk of bleeding who 
receive second-generation DES implant. 

However, until there is better risk stratification and 
classification of high-risk patients, we still have to 
consider using extended DAPT (i.e., 12 months or 
beyond). Possibly, high-risk patient may benefit in 
certain cases from the extended DAPT, not through 
the prevention of stent thrombosis, but likely 
through the prevention of cardiovascular events, as 
shown in the DAPT and DES LATE trial (thus far the 
trials with the most number of patients) ((28), (13), 
and (15)). Until further studies are conducted, the 
duration of DAPT is depends on the judgement of 
the treating physician while taking into account an 
individual patient’s risks profile. Additional studies 
are anticipated especially given continued progress 
in stent and device technology while the risk of 
bleeding complications secondary to DAPT persists.

Trial Study Arms 
and Duration 
of DAPT

Stent Type Results Bleeding 
Classifica-
tion

Advantages and
Limitations

PRODIGY n = 983 for 6 mo 
vs. 
987 for 24 mo

Third generation thin-
strut BMS,  E-ZES, Tax-
us,  or Xience V 

Death from any cause, MI, or stroke 
was significantly less with 24 vs. 6 
mo DAPT. Long-term DAPT was as-
sociated with higher bleeding events

TIMI and 
BARC scoring 
classification

First and second generation 
DES and BMS were included 

EXCELLENT n = 722 for 6 
mo vs.
721 for 12 mo

EES or SES in 
3:1 ratio

Target vessel failure was non-inferi-
or at 6 compare to 12 mo of DAPT

TIMI 
classification

Low event rate than expected, 
thrombosis and/or restenosis 
were combined and no report of 
Revascularization, MI or death

RESET n = 1058 for 3 
mo vs. 
1059 for 24 mo

EES, E-ZES, 
R-ZES, SES

DAPT with E-ZES stent for 3 vs.12 
mo with other stents was non-in-
ferior for cardiovascular death, MI, 
stent thrombosis, Revascularization 
or bleeding

TIMI 
classification

Study was underpowered,
 limited to 1 year, and did not 
include high risk patients 

OPTIMIZE n = 1560 for 3 
mo vs. 
1560 for 12 mo

E-ZES ZES only in stable coronary ar-
terEmerald Isley disease and low 
risk ACS, 3 vs.12 mo DAPT is not in-
ferior for all-cause death, MI, stroke 
or major bleeding.

GUSTO cri-
teria
and BARC

Well powered study
 compared to other trials

Z-EUS n=803 BMS vs 
801 ZES

ZES, BMS When compared to BMS E-ZES stent 
with abbreviated DAPT had less 
thrombosis, MI, revascularization

BARC
TIMI
GUSTO

DAPT was based on the patient’s 
risk profile not on the type of 
stent used DES vs BMS

ITALIC n = 953 for 6 
mo vs. 
941 for 24 mo

Xience V Bleeding rates and thrombosis for 6 
vs. 24 mo was ns

TIMI 
Classification

Low enrollment

ISAR-SAFE n=1998 for 6 
mo vs. 2007 for 
12 mo

BMX, ZES, EES, BES, 
SES, PES

6 vs 12 mo DAPT was noninferior 
for cardiac death, MI, stroke, TIMI 
bleeding

TIMI trial used only clopidogrel low 
reported events early termina-
tion of trial

SECURITY n=682 for 6 mo 
vs. 717 for 12 
mo

Endeavor Resolute 
stent, Nobori stent, 
Biomatrix, Promus, 
Xience stent

6 vs 12 mo DAPT was noninferior 
for cardiac death, MI, stroke, defi-
nite or probable ST

BARC Low event rate than expected, 
underpowered included only 
patients with low-risk profile

STOPDAPT 
-2

N=1500 in 
the 1-month 
DAPT group 
and N=1509 in 
the12-month-
DAPTgroup

CoCr-EES compare 1 month of DAPT with 12 
months of DAPT after CoCr-EES 
implantation

CREDO-Kyo-
tobleeding

Both cardiovascular and 
bleeding events was used as the 
primary end point, Second, the 
present study was not powered 
for noninferiority for the major 
secondary cardiovascular com-
posite end poin

SMART-
CHOICE

1495 P2Y12 
inhibitor alone 
vs 1498 DAPT 
for 12 months

Xience, Promus,
Orsiro

P2Y12inhibitor monotherapy after3 
months of DAPT compared with 
prolonged DAPT was noninferior 
for MACE

BARC Non-inferiority margin was 
relatively wide, Open-label trial 
not placebo control, Trial was on 
low risk-population.

Table 1: Summarizing stent types, outcomes, limitations of the short term DAPT trials.
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Table 2: Summarizing the high-risk factors and stent type for short term DAPT
Name No. of 

patients
A g e 
(mean)

A c u t e 
MI (%)

Mean or Me-
dian Stent 
Length (mm)

Mean or Me-
dian Stent 
size (mm)

Lesion 
B 2 / C 
(%)

Previ-
ous MI 
(%)

DM (%) Prior PCI 
or CABG 
(%)

EF <50 
(%)

PRODIGY 1970 67.9 55.7 30 3 66.4 26.8 24.2 29.1
EXCELENT 1443 62.7 0 28 53 5.1 38.1 10.2
RESET 2117 62.4 14.3 22.8 3.18 68.6 1.7 29.3 4.5
OPTIMIZE 3119 61.6 0 32.74 37.2 34.7 35.4 27.7 35.8
ZEUS 1606 71.8 46.5 28 3 73.1 23.9 26.2 26
ITALIC 1953 61.9 7.4 36.5 3.1 16 36.7 29.5 19.7
ISAR-SAFE 4000 67.2 18.4 28 43.9 25.2 24.5 7.6
SECURITY 1399 65.2 0 19.1 3 21 20.7 30.7 23.2
STOPDAPT -2 3045 68.1 37.7 30.3 2.98 28.8 13.8 39.0 34.6 4.3
SMART-CHOICE 2993 64.6 11.0 38.0 36.4 11.0 38.2 11.5

Table 3: Summarizing stent types, outcomes, limitations of the long term DAPT trials
Trial Study Arms and

Duration of DAPT
Stent Type Results Bleeding 

Classifica-
tion

Avantages and Limitaions

DES-LATE All patients addi-
tional 24 months; 
n=2514 aspirin 
alone, n=2531 
DAPT

Sirolimus
Paclitaxel
Zotarolimus
Everolimus
Others

DAPT beyond 12 mo 
significantly reduced 
major cardiovascular 
and cerebrovascular 
events but increased 
risk of bleeding

TIMI The study was based on all 
generations of DES.
They had 2 separate co-
horts over period.
Adherence rate in DAPT 
was relatively low.

  DAPT After 12 mo of 
DAPT: 
n = 5020 ASA + 
clopidegrel vs.n = 
4941  ASA+ pla-
cebo for 12 mo 

Cypher, E-ZES, 
Taxus, and 
EES 

18mo vs 12 mo DAPT 
was nonsuperior for 
cardiac death, MI, 
stroke, ST, urgent 
revascularization

GUSTO and 
BARC cri-
teria

The study was based on 
all generations of DES

ARCTIC Interrup-
tion

After 12 mo of 
DAPT: 
n = 5020 ASA + 
clopidegrel vs.n = 
4941  ASA+ pla-
cebo for 12 mo 

1st and 2nd gener-
ation DES

48mo vs 12 mo DAPT 
was nonsuperior for 
cardiac death, MI, 
stroke

STEEPLE

OPTIDUAL n=697 for 12 mo 
vs. n=701 for 48 
mo

DES(Sirolimus, 
Paclitaxel, zotaroli-
mus, Everolimus, 
Biodegradable 
polymer, Biolimus 
Eluting stent

48mo vs 12 mo DAPT 
was nonsuperior for 
cardiac death, MI, 
stroke

ISTH Underpowered study due 
to low enrollment

Table 4: Summarizing the high-risk factors and stent type for long term DAPT trials.
Name No. of 

patients
Age 
(mean)

Acute MI 
(%)

Mean or Me-
dian Stent 
Length 
(mm)

Mean or 
Median 
Stent size 
(mm)

Lesion 
B2/C 
(%)

Previous 
MI (%)

DM (%) Prior 
PCI or 
CABG 
(%)

EF <50 
(%)

DES LATE 5045 62.4 23 30.4 78.5 3.9 28 11.7

DAPT 9961 61.7 26 27.6 43.3 21.6 30.6 42.1

ARCTIC 
INTER-
RUPTION

1259 64 0 30.4 33.4 48

OPTIDU-
AL

1385 64.1 26.9 18.7 17.4 31.4 31.6
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