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This is Phil Green, and we will be talking about optimal management of combination antiplatelet and 
anticoagulant therapy in the current era, the clinical implications.  
 
Our learning objective for this module is as follows. By the end of this activity, you will be able to:  
 

• Assess ischemic and bleeding risk in patients with indications for oral anticoagulant therapy 
and coronary artery disease with indications for antiplatelet therapy 
  

1. In addition to bleeding risk, which of the following factors should be considered when weighing the 
risks and benefits of combination antiplatelet and anticoagulant therapy in patients with indications 
for oral anticoagulant therapy treated with coronary stent implantation who require antiplatelet 
therapy? And I would ask you to select all that apply or all that are correct. Our choices include:  
 

A. Risk of stroke 
B. Complexity of PCI 
C. Risk of stent thrombosis 
D. Myocardial territory at risk subtended by the stents 
E. Risk of future recurrent spontaneous MI  
F. Duration of atrial fibrillation  

  
The correct answers are all of the bullet points except the last one: duration of atrial fibrillation. 
That really does not affect our calculation for bleeding risk or ischemic risk. And as we will discuss 
in the next few minutes, all of the other bullet points above should impact our decisions regarding 
benefit-risk ratio in patients with atrial fibrillation undergoing coronary stent implantation.  
  

2. Which of the following actions would be consistent with North American expert consensus 
recommendations for the management of antiplatelet therapy in a patient requiring oral 
anticoagulation undergoing PCI who has a very high bleeding risk? 
 

A. Stop one antiplatelet agent right after PCI 
B. Limit DAPT duration to 1 month 
C. Limit DAPT duration to 3 months 
D. Limit DAPT to 3 months if a drug eluting stent was used 

  
The correct answer is stop one antiplatelet agent right after PCI.  According to Angiolillo and 
colleagues, clinicians can consider discontinuing one antiplatelet agent immediately after PCI if the 
patient is at very high bleeding risk.  The expert panel also made recommendations on shorter DAPT 



 
 

 

durations in specific scenarios related to bleeding risk, thrombotic risk, and type of stent used, as 
discussed in this lesson. 
 
Let's first talk about risk-stratifying patients by risk of stroke in non-valvular atrial fibrillation. The risk 
score system that we should all be using is the CHA2DS2-VASc score in which patients get points for 
heart failure history, hypertension, age, diabetes, history of stroke, TIA or thromboembolism, any type 
of vascular disease, or female sex. It should be noted that you get two points if you've had a stroke, 
TIA, or thromboembolism, or your age is ³75 years. In general, a score of 0 is considered a low risk, 
a score of 1 is considered low-to-intermediate risk, and any score of 2 or more is considered 
moderate-to-high risk. And in both the United States and European guidelines, in such patients, oral 
anticoagulation is indicated for a score of two or more.  
  
Let's talk about risk-stratifying patients by cardiac ischemic and bleeding risk. And when we talk about 
ischemic risk, we're primarily talking about the risk of future spontaneous MI and the risk of stent 
thrombosis. Well, let's first look at what I call our master risk table of clinical and procedural factors 
associated with increased ischemic risk, including stent thrombosis, or increased bleeding risk. And 
this is taken from our 2016 DAPT guidelines. And we list many things that can increase ischemic risk, 
including risk of spontaneous future MI and stent thrombosis. Factors associated with increased risk 
of future spontaneous MI include advanced age, ACS presentation, multiple prior MI episodes, 
extensive CAD, diabetes, and CKD. And factors associated with an increased risk of stent thrombosis 
include ACS presentation, diabetes, LVEF <40%, first-generation drug-eluting stents, which are no 
longer used, undersized stents or under-deployed stents, small stent diameter or greater stent length, 
bifurcation stents, in-stent restenosis, or "complex PCI" that we'll talk about in more detail. And factors 
that increase bleeding risk, and may favor a shorter duration of DAPT, include a history of prior 
bleeding, oral anticoagulant therapy, female sex or gender, advanced age, low body weight, CKD, 
diabetes, anemia, and chronic steroid or chronic NSAID therapy.  
  
The most widely used risk score to assess bleeding risk in patients on oral anticoagulant therapy is 
the HAS-BLED score. And note this takes into account the risk for intracranial bleed, bleeding 
requiring hospitalization, or hemoglobin drop >2 g/L or that needs transfusion. Factors included in 
HAS-BLED, including hypertension, renal disease, liver disease, stroke, major bleeding history or 
predisposition to bleeding, a labile INR if on warfarin, age >65 years, medications, particularly 
NSAIDs and antiplatelet therapy, and alcohol intake, which, note, is defined as 8 or more drinks a 
week.  
  
As you look to the right of this screen, you can see the corresponding bleeds per 100 patients per 
HAS-BLED score. In general, a HAS-BLED score of 0 or 1 is considered a low risk. A HAS-BLED 
score of 2 is considered a moderate risk. And a HAS-BLED score of 3 or more is considered a high 
bleeding risk.  
 
The Academic Research Consortium for High Risk Bleeding released a consensus statement in 
2019.  In this statement, they evaluated multiple studies and defined all risk factors as major or minor.  
They created a binary definition of high bleeding risk, either present or absent, if you had at least one 
major and two minor criteria met.  They did not have enough data to create a point-based score like 
HAS-BLED.   
 



 
 

 

Another question that is coming up in the era of precision medicine, is should we personalize our 
approach based on platelet function tests?   A recent subgroup analysis of ISAR-TRIPLE was 
performed on 458 patients who had platelet function tests done 24 hours after PCI.  The patients 
were divided into quintiles based on platelet reactivity in the setting of clopidogrel use.  Those in the 
lowest quintile were considered enhanced responders and had a significantly higher risk of TIMI 
major bleeding and mortality compared to the rest, without differences in ischemia.  Understanding 
individual patients’ responses to medications is still in its infancy in cardiology and using these 
parameters has not been included in any guidelines or consensus statements regarding bleeding yet.  
  
There are many different risk scores that we can use in patients undergoing PCI. One of them is the 
PARIS Registry risk score. We don't need to discuss this in detail, but rather,  I wanted to show you 
this slide because if you looked at the bottom left, you will see circled as one of the important factors 
that increased bleeding risk in patients undergoing PCI is triple therapy on discharge. So, again, if 
your patient undergoes PCI and is also on warfarin or a NOAC, that factor alone significantly 
increases their bleeding risk.   
  
One factor that is not taken into account by risk scores , be it PRECISE-DAPT, the DAPT score, or 
the PARIS Registry that we just talked about, is taking into account, when assessing ischemic risk is 
myocardial territory at risk subtended by the stents. And if you think about this, this is intuitively 
obvious. The consequences of a proximal LAD stent thrombosis are far more dire than that of a small 
obtuse marginal stent thrombosis. So, in addition to these risk factors and other considerations that 
you frequently read about, I personally, and I think you would also, factor in where the stent is and 
what are the consequences of stent thrombosis. Because, again, obviously it is a lot more dire if a 
proximal LA stent thromboses than if, say, a distal OM3 stent has a thrombosis event.  
  
An additional factor that we all should be thinking about when we consider how long we're going to 
continue DAPT or single antiplatelet therapy in patients, including those who are also treated with oral 
anticoagulants, is what is called the "complexity of PCI." In this study that looked at the results and 
pooled the results of many different randomized studies, complex PCI is defined as having at least 
one of the following features: 3 vessels treated, ³ 3 stents implanted, ³3 lesions treated, bifurcation 
with 2 stents implanted, total stent length >60 millimeters, or treatment of a chronic total occlusion.  
  
If you look at the graph on the left, if you had a non-complex PCI, which is that purple line, it did not 
matter if you were treated with short-duration DAPT, meaning 3 or 6 months, or longer-duration 
DAPT, which means at least 12 months. And in fact, that purple curve is actually two curves that are 
identically and exactly superimposed upon each other. In contrast, though, if you had a complex PCI, 
which is represented by the 2 top lines, what you can see is that if you had a complex PCI and you 
were only treated with short DAPT, 3 or 6 months, the ischemic event rate was significantly higher 
than if you were treated for at least 12 months of DAPT.  
  
And then, if you look at the graph on the right, it's a little bit difficult to understand, but if you look at 
the number of high-risk procedure characteristics¾so, if you had three or more of the above bullet 
points for complex PCI¾you can see a fairly dramatic difference between being treated with short-
duration DAPT and with a longer-duration DAPT. So, my take from this is that in patients with 
complex PCI, in general, all other things being equal, we probably do not want to treat those patients 
with a short duration of DAPT. We need 3 to 6 months. And the more complex the PCI, the greater 
the magnitude of benefit with not treating them with shorter-duration DAPT but with treating them with 



 
 

 

at least 12 months of DAPT.  
  
Now, let's look at a second study that looked at what was called complex PCI. This is an analysis of 
data from the DAPT study. And if you look in the top left, you can see "complex lesion" was defined a 
little bit different than in the prior study, but you can still get a general idea of what is considered a 
complex PCI. Now, in this study, it was actually concluded that patient characteristics were more 
important than complexity of PCI. And if you look at the key interactions, there is no statistical 
difference between a complex and non-complex PCI.  
  
That said, when I look at this graph, and we look at patients with complex PCIs with 2 or more risk 
factors, what we can see is, at least certainly numerically, patients who are continued with prolonged 
DAPT, and since this is from the DAPT study, prolonged DAPT means 30 months of study, certainly, 
at least numerically, seem to have significantly fewer events than those who were just treated with 12 
months of DAPT. And if we look under MI or stent thrombosis in patients with two or more factors for 
complex PCI, it's 3.9% versus 7.1%. And if we look at the middle graph under MACE, it's 6.2% versus 
8.8%. So, again, all other factors being equal, certainly if I underwent a very complex PCI, I would 
tend to opt, for myself, prolonged DAPT, more than 12 months, versus just 12 months of therapy.  
 
Now, let's look at something that many people are going to be struck by and intuitively not want to 
believe, and that is registry and cohort data that suggest that all antiplatelet therapy should be 
stopped at most 1 year after initiation of DAPT for ACS and/or PCI in patients with atrial fibrillation on 
anticoagulant therapy. So, first, let's look at the very unfortunately named study called CORONOR. 
This was the French prospective multi-center observational study of 4,000 patients with stable CAD. 
They were at least 1 year out from a prior MI or prior coronary revascularization. Seven percent had 
AFib. Eleven percent were treated with warfarin. The majority were treated with single antiplatelet 
agents. Twenty-one percent were treated with DAPT.  
 
If we look at the graph on the left, what we can see is those who were treated with warfarin alone had 
similar incidence of ischemic events or MACE compared to those who were treated with warfarin plus 
antiplatelet therapy. And if we looked at the graph on the right, what we can see is that there was an 
approximately threefold increase in major bleeding in those who were treated with warfarin plus 
antiplatelet therapy compared to warfarin alone. Striking increase in major bleeding.  
  
Let's look at a second study, and this is a little bit busy slide, so I'm going to walk you through it. This 
is from the Danish Nationwide Cohort Study, and it shows the adjusted hazard ratio in 8,700 patients 
with stable CAD and atrial fibrillation, again, who are at least 1 year out from an MI or a PCI. We're 
going to focus just on patients treated with warfarin. So, if we look in the first column, what we can 
see is, in those treated with warfarin, when compared to those treated with warfarin plus antiplatelet 
therapy, no increase in MI or coronary death. Looking at the middle column in those treated with 
warfarin, no difference and no increase in thromboembolism between those treated with warfarin 
alone and those treated with warfarin plus antiplatelet therapy. And if we look in the right column, 
what we can see is notable and even dramatic increase in serious bleeding in those who were treated 
with combination warfarin and antiplatelet therapy when compared to warfarin alone.  
 
And consistent with this, if you look at the adjusted hazard ratio for combined ischemic plus bleeding 
events, the HR was significantly lower for warfarin alone than for any other treatment strategy on this 
graph. These cohort studies suggested that if you are stable more than 1 year out, it is very 



 
 

 

reasonable if not beneficial, if the patient needs to remain on oral anticoagulant therapy, to stop all 
antiplatelet therapy, at least in some patients. However, many felt this data was counterintuitive and 
contrary to what we had been taught, therefore two randomized control trials were performed to 
evaluate the effects of stopping antiplatelet therapies after one year.   
 
The first trial was OAC-Alone (Oral Anticoagulant Alone Trial).  This was the first randomized trial to 
address the question of whether stopping all DAPT after one year was safe.  This trial enrolled 696 
patients with atrial fibrillation and PCI with stenting more than one year prior.   Patients were 
randomly assigned in a 1:1 fashion, oral anticoagulant alone, and they could choose warfarin or a 
NOAC or oral anticoagulant plus a single antiplatelet agent, and they could choose aspirin or 
clopidogrel.  
 
The trial was designed as a non-inferiority trial with a primary composite endpoint of all-cause death, 
MI, stroke or systemic embolism and secondary endpoint of primary composite endpoint plus major 
bleeding.  There was no difference in primary or secondary outcomes between the two groups as can 
be seen on the graphs on the left and right, respectively and there was a trend towards more 
ischemic events in the oral anticoagulant alone group. Unfortunately, the trial was stopped early due 
to slow enrollment which lead to it being underpowered to draw any meaningful conclusions. 
 
The second randomized clinical trial addressing this important question of continuation of antiplatelet 
therapy after one year was the AFIRE trial.  This was an open-label, randomized clinical trial that 
enrolled 2236 patients with atrial fibrillation, who had angiographically confirmed CAD with or without 
revascularization with CABG or PCI. Patients were randomly assigned to rivaroxaban 15 mg daily or 
rivaroxaban plus a single antiplatelet agent.  The physicians could choose aspirin or clopidogrel, 
however the majority were given aspirin and these patients were followed for up to two years.  
 
The primary efficacy outcome was all-cause mortality, MI, stroke, unstable angina requiring 
revascularization or systemic embolism.  As you can see in the graph on the top, the primary 
outcome occurred in 4.1% per patient-year in the monotherapy group and 5.8% per patient-year in 
the combination group, meeting the prespecified non-inferiority endpoint.  Additionally the primary 
safety outcome of major bleeding occurred in 1.6% per patient-year in the monotherapy group and 
2.8% per patient-year in the combination group, as can be seen in the graph on the bottom, meeting 
the prespecified criteria for superiority.  Additionally, there was a significant difference in the key 
secondary outcomes of all-cause death and cardiovascular death favoring monotherapy over 
combination therapy.  Because of this increase in death in the combination-therapy group, the trial 
was stopped early, however was still powered to draw the powerful conclusion that it is safe to stop 
all antiplatelet therapy after one year in patients with a requirement for oral anticoagulation, at least 
with rivaroxaban.   
 
So we now have registry data and randomized control trial data that support that anticoagulation 
without antiplatelet therapy is safe for long-term management for patients requiring anticoagulation 
and coronary disease greater than one year out from revascularization or ACS. 
 
Let's take a few minutes and look at current recommendations and guidelines regarding double 
therapy¾double therapy again meaning oral anticoagulants and antiplatelet monotherapy—and the 
duration of triple therapy before dropping one antiplatelet agent, as well as what we just talked about, 
when considering stopping all antiplatelet therapy a year after a PCI or ACS event.  



 
 

 

  
So, first, for review, let's look at our [ACC/AHA] dual antiplatelet guidelines from 2016. So, as you 
may remember, in patients who have stable ischemic heart disease and undergo drug-eluting stents, 
standard therapy is at least 6 months with an option, though, in patients at higher bleeding risk or 
overt bleeding for discontinuing dual antiplatelet therapy, perhaps after 3 months. And in patients with 
ACS who undergo PCI, standard therapy is at least 12 months of DAPT, but, again, with an option for 
a shorter duration of DAPT, perhaps 6 months, in patients at high bleeding risk or with significant 
overt bleeding.  
  
Let's now look at what is called the North American Perspective Expert Consensus Statement for 
patients being treated with oral anticoagulants and antiplatelet therapy. This was recently updated in 
2018. You’ll notice this is broken down into three groups, different from the prior consensus statement 
with a default strategy, or balanced bleeding and ischemic risks, high ischemic and low bleeding risk 
and low ischemic or high bleeding risk. In general, this statement now suggests in patients who need 
oral anticoagulants who undergo stenting, only those at high ischemic risk can be treated with triple 
therapy beyond the peri-PCI period, and additionally, that triple therapy only be for one months 
duration, compared to one to six months in prior statements.  In all other patient populations, they 
suggest double therapy for twelve months, with a preference of a P2Y12 inhibitor over aspirin and 
then in low ischemic risk patients, dropping all antiplatelet agents and just treating with oral 
anticoagulants alone.   
  
Let's now look at very recent European Society of Cardiology guidelines for patients with an indication 
for oral anticoagulation undergoing PCI. The Europeans still recommend a longer duration, one to 6 
months of triple therapy, rather than triple therapy only peri-PCI, then dropping one of the two 
antiplatelet agents, with, again, an option for just dual therapy, or really double therapy, oral 
anticoagulants and one antiplatelet agent, in those where you have a very high concern about 
bleeding. If we look at the bottom of the slide, what we can see is that after 12 months the 
Europeans, again, suggest oral anticoagulant alone. In the European guidelines, this is a Class IIa 
recommendation, meaning stopping all antiplatelet therapy and just treating with oral anticoagulant 
alone should be considered. Or, if you want to use US guidelines terminology, "is reasonable." So, 
very consistent recommendations between these two groups.  
  
A European Joint Consensus statement that includes the European Heart Rhythm Association, 
European Society of Cardiology Working Group on Thrombosis, European Association of 
Percutaneous Cardiovascular Interventions, and European Association of Acute Cardiac Care and 
endorsed by the Heart Rhythm Society, Asia-Pacific Heart Rhythm Society, Latin America Heart 
Rhythm Society, and Cardiac Arrhythmia Society of Southern Africa, was published in 2018. This 
statement overall agrees with the European guidelines in suggesting triple therapy for one to six 
months, one month for NSTEMI, six months for STEMI, primarily based on data that came from the 
RE-DUAL study.  As you can see at the bottom of the figure, this statement suggests dropping all 
antiplatelet therapy, at least in some patients, after 12 months.  
 
To summarize the updated statements from the two groups, they both agree that a non-vitamin K oral 
anticoagulant is superior to warfarin and that in patients with low ischemic risk, all antiplatelet therapy 
should be stopped at one year in patients with an indication for anticoagulation.  However, while 
North American guidelines suggest double therapy with oral anticoagulant and P2Y12 for most with 



 
 

 

the addition of aspirin only in high ischemic risk individuals, the Europeans take a different approach.  
They state that all should have triple therapy for one to six months, unless at a high bleeding risk.   
 
You should now be able to:  

• Assess ischemic and bleeding risk in patients with indications for oral anticoagulant therapy 
and CAD with indications for antiplatelet therapy  

 
You may now exit this lesson. 
 
 


