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DAPT (Dual AntiPlatelet Therapy)

◼ Foundations for DAPT therapy

◼ Importance with drug eluting stents (DES)

◼ Difficult patient subsets

◼ Those who also need antithrombin therapy, or 
oral anticoagulants (OAC)

◼ Those who need surgery early after initiation

◼ Those who develop serious bleeding

◼ Those who develop stent thrombosis on DAPT

◼ Recommendations for general internists



Why DAPT?

◼ Original stents placed in early 1990’s without 
intravascular imaging and at low balloon 
pressure, usually for “bail out”indications

◼ Required extensive anticoagulation to prevent 
thrombosis (coumadin, dextran, ASA, heparin, 
dipyridamole).  5-7 days in hospital

◼ In mid 90’s intravascular imaging showed 
marked stent under-expansion. 

◼ Columbo et al used higher pressure, better expansion 
and a new antiplatelet P2Y12 inhibitor: ticlopidine. 

◼ No need for antithrombins or OAC:  DAPT was born!



DAPT and DES

◼ In early 2000’s DES developed to combat 
restenosis

◼ Initial concern was on  cost and proper 
allocation of these stents

◼ But then…….

◼ Excessive rates of stent thrombosis led to work wide 
“crisis” regarding how long DAPT was needed

◼ DAPT “education” efforts spread to all medical fields





A new issue with DES: Late thrombosis

Circulation. 2007;116:1952-1965



Most Late ST patients NOT on DAPT

Circulation. 2007;116:1952-1965



Circulation. 2007;116:1952-1965



Further P2Y12 development

◼ Clopidogrel: better than Ticlopidine with 
fewer side effects

◼ Ticagrelor: better than Clopidogrel

◼ Prasugrel: better than Clopidogrel

◼ Cangrelor: iv and ultrashort acting



Eur Heart J 2018;39:213-254



JACC 2016;68:1082-1115



Eur Heart J 2018;39:213-254





General considerations

◼ Balancing thrombotic events with bleeding events

◼ Liberal use of risk estimating scores

◼ All aspirin doses are 81mg

◼ Choice of P2Y12 depends on the balance

◼ Clopidogrel less effect on platelets

◼ Ticagrelor more effect on platelets

◼ Prasugrel more effect, but risk in prior CVA

◼ Clinical syndrome class effect:  Stable (SIHD) or 
acute coronary syndrome (STEMI, NSTEMI)



Risk Estimators

◼ Precise DAPT:  “balanced score” for duration of 
DAPT only

◼ CHA₂DS₂-VASc : “thrombosis score” for afib

◼ HAS-BLED: “bleeding score” for OAC



“Balanced” Risk Scores: DAPT duration



Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 



Thrombosis risk score for afib: CHA₂DS₂-VASc



Bleeding Risk Scores: HAS-BLED



Smartphone calculator apps:

CHA₂DS₂-VASc

HAS-BLED



Balancing 
Ischemia vs. 
Bleeding

Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 

Eur Heart J 2018;39:213-254



Balancing Ischemia vs. Bleeding

Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 



JACC 

2016;68:1082

-1115



Eur Heart J 2018;39:213-254

Medical treatment:
NO stent

12 months DAPT

Unless high bleeding risk (HBR)



Simple Stent Case:  STEMI



Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 



Elective PCI:  some nuances
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Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 
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Acute anterior STEMI

In ED:

ASA 325

Ticagrelor 180 mg

In Lab:

Bivaliruden



After DES to LAD and also of non-culprit D1



Four hours later:  recurrent pain and shock



After Impella and re-opening



Persistent shock

Upgrade to Impella 5L

Move to transplant center

Spent 10 days on Impella



What if my patient has stent thrombosis?

◼ Consider timing

◼ Acute: inadequate P2Y12 level;  mechanical stent 
issue

◼ Solution: use “crush and chew” strategy; use IVUS 
guidance; use coverage with IIbIIIa inhibitor

◼ Subacute:  ineffective P2Y12 ; mechanical stent 
issue

◼ Solution: upgrade to ticagrelor or prasugrel; use IVUS 
guidance

◼ Late:  unclear

◼ Recommendation: upgrade to ticagrelor or prasugrel; 
use IVUS guidance



IVUS Predictors of DES Thrombosis (within 30 days)
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Mal apposition resulting in SAT
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ADAPT-DES (3361 pts treated with IVUS-guidance 
vs 5221 pts treated with angiographic guidance)



IVUS Use

n = 3361 

No IVUS

n = 5221
P Value

Definite ST 0.46% (15) 0.85% (43) 0.036

Definite/probable ST 0.55% (18) 1.16% (59) 0.004

- Acute <1day 0.00% (0) 0.04% (2) 0.26

- Subacute (1-30 days) 0.24% (8) 0.52% (27) 0.047

- Late (>30 days to 1 yr) 0.24% (8) 0.40% (20) 0.24

- Very late (1 yr to 2 yrs) 0.06% (2) 0.21% (10) 0.11

Target Lesion Stent Thrombosis at 2 Years

Maehara et al. J Am Coll Cardiol 2013;62:B21-B22



Time from PCI (days)

Definite/Probable Stent ThrombosisCardiac Death, MI, TLR

IVUS

IVUS

No IVUS
No IVUS

P=0.04

P=0.04

Impact of IVUS Guidance of Unprotected LM
Propensity Matched 1010 pts in 4 Registries

◼ Distal LM lesion ~60%, 2 stent technique ~13%

◼ IVUS guidance was an independent predictor of MACE
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Post stent thrombosis:  ESC suggests

◼ The number of recurrent events is significantly 
decreased by treatment with ticagrelor or 
prasugrel as compared to clopidogrel. Hence, 
the use of clopidogrel after stent thrombosis 
cannot be regarded as an effective treatment 
option. 

◼ Considering the long-term risk of recurrence 
after first stent thrombosis, it may be reasonable 
to make every effort to maintain DAPT for a 
very long-term period in this highly selected 
high-risk patient population, if tolerated. 

Eur Heart J 2018;39:213-254



Routine Stenting

Stent size selection:

Reference lumen diameter

(package size)

Result optimization:

Stent lumen 

cross sectional area

> 80% of reference

(Bernoulli)



Ultimate trial: IVUS vs Angio Guidance of DES 

JACC Intervent 2018; September: epub



Ultimate: all comer population

JACC Intervent 2018; September: epub

Diameter: 67% B2/C, diameter 3 mm, length 

50 mm, Post dilate to 19 atm



JACC Intervent 2018; September: epub

Of the 6 stent thrombosis cases, only 1 was IVUS guided: 

Patient received 5 stents, 150mm, thrombosed @ 16 d



PCI without IVUS:



What if my patient also needs antithrombin 
therapy, or oral anticoagulants (OAC)

◼ Most common is atrial fibrillation

◼ Also applies to recent VTE, heart valves

◼ Key is to assess both bleeding and thrombosis 
risk and then craft a strategy that will allow 
discontinuing “triple therapy” at the earliest 
possible safe interval. 

◼ Consider new “low dose” OAC combinations

◼ Risk estimating scores must be utilized. 



Triple therapy: DAPT and OAC

Eur Heart J 2018;39:213-254



Eur Heart J 2018;39:213-254



Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 



Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 



Canadian Journal of Cardiology 2018 34, 214-233DOI: (10.1016/j.cjca.2017.12.012) 
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Triple therapy: key takeaways

◼ Always calculate risk scores

◼ P2Y12 is always Clopidogrel

◼ ASA is always 81mg

◼ PPI should be used

◼ If ischemia risk > bleeding risk use triple therapy 
for 3-6 months

◼ If bleeding risk > ischemia risk use one month 
triple therapy

◼ De-escalate by removing ASA



What if my patient bleeds?

◼ Specific details matter:  

◼ Clinical indication for stent: stable or ACS

◼ Type of stent: DES or BMS

◼ How severe is bleeding

◼ What are the risk scores

◼ Let’s process two examples



Eur Heart J 2018;39:213-254
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Case Example 1

◼ 50 yo man presents with anterior STEMI

◼ Acute PCI performed with DES to proximal 
LAD with TIMI II-III flow post; no IVUS

◼ EF 30% acutely

◼ Smoker, DM,  HBg 13.5, WBC 8.5, Creat 0.8 

(GFR =90)

◼ NSR, no prior bleed or TIA/CVA

◼ Discharged on Ticagerlor and ASA

◼ No PPI prescribed



JACC 

2016;68:1082

-1115



Case example 1

◼ Calculate Risk scores:

◼ Precise DAPT:  6.  “low risk”  1 yr bleed: 0.45%

◼ Stent thrombosis risk factors: prox LAD, smoker, 
DM, low EF, no IVUS guidance



Case example 1

◼ Presents  90 days post PCI with LGI bleed and 
hemoglobin down to 6.5.  Transfused 3 u PRBC. 
Hemodynamically stable

◼ Presents 30 days post PCI with same bleeding as 
above

◼ Presents 11 months post PCI with same bleeding 
as above.  



Eur Heart J 2018;39:213-254
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Case example 1

◼ Presents  90 days post PCI with LGI bleed and 
hemoglobin down to 6.5.  Transfused 3 u PRBC. 
Hemodynamically stable

◼ Stop ASA, de-escalate to clopidogrel; try to make it 6 
months.  If IVUS guided: 3 months

◼ Presents 30 days post PCI with same bleeding as 
above

◼ Stop ASA, continue ticagrelor, unless more bleeding, 
then de-escalate to clopidogrel; try to make it 6 
months. 

◼ Presents 11 months post PCI with same bleeding 
as above.  

◼ Stop both, if stabilizes, consider restart clopidogrel



Case example 2

◼ 85 yo woman with chronic stable angina

◼ Elective PCI with DES to OM2.  

◼ Discharged on ASA and Clopidogrel

◼ Prior Hx of TIA, remote history of black stools 
and anemia, easy bruising in the past

◼ Non smoker, no DM, Hbg 10.2, WBC 5.3, GFR 45



Case example 2

◼ Calculate Risk scores:

◼ Precise DAPT:  70.  “high risk”  1 yr bleed: > 4%

◼ Stent thrombosis risk factors: CKD



JACC 

2016;68:1082

-1115



Case example 2

◼ Presents  90 days post PCI with LGI bleed and 
hemoglobin down to 6.5.  Transfused 3 u PRBC. 
Hemodynamically stable

◼ Presents 30 days post PCI with same bleeding as 
above

◼ Presents 11 months post PCI with same bleeding 
as above.  



Eur Heart J 2018;39:213-254
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Case example 2

◼ Presents  90 days post PCI with LGI bleed and 
hemoglobin down to 6.5.  Transfused 3 u PRBC. 
Hemodynamically stable

◼ Stop ASA, stop clopidogrel; 

◼ Presents 30 days post PCI with same bleeding as 
above

◼ Stop ASA, stop clopidogrel; alternative try for 3 mo

◼ Presents 11 months post PCI with same bleeding 
as above.  

◼ Stop both.  Should have had clopidogrel stopped 
prior



What if my patient needs surgery?

◼ Individualize

◼ Type of surgery.  Surgeons will ALWAYS want 
EVERYBODY off ALL anticoagulant/platelet drugs

◼ Urgency, ability to wait

◼ Type of DAPT used



JACC 2016;68:1082-1115



Interruption schedules for surgery

Eur Heart J 2018;39:213-254



What if my patient needs to switch drugs

◼ Common reasons:

◼ Cost of ticagrelor

◼ Breathlessness with ticagrelor

◼ Rash with clopidogrel

◼ Change in insurance/finances



Eur Heart J 2018;39:213-254



Eur Heart J 2018;39:213-254



General considerations

◼ Balancing thrombotic events with bleeding events

◼ Liberal use of risk estimating scores

◼ All aspirin doses are 81mg

◼ Choice of P2Y12 depends on the balance

◼ Clopidogrel less effect on platelets

◼ Ticagrelor more effect on platelets

◼ Prasugrel more effect, but risk in prior CVA

◼ Clinical syndrome class effect:  Stable (SIHD) or 
acute coronary syndrome (STEMI, NSTEMI)



Eur Heart J 2018;39:213-254
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