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Abstract 
Dual antiplatelet therapy (DAPT) using aspirin and ticlopidine, a thienopyri-
dine P2Y12 inhibitor, was introduced, decreasing the rate of stent thrombosis 
to about 1%. Continuation of dual antiplatelet therapy (DAPT) until Coro-
nary artery bypass graft (CABG) increases the risk of excessive perioperative 
bleeding, transfusions, and re-exploration for bleeding as shown in RCTs ob-
servational studies and metanalyses. Therefore, it is recommended that the 
P2Y12 inhibitor should be discontinued whenever possible before elective 
CABG. For clopidogrel, it was shown in the CABG sub-study of the CURE 
trial that discontinuation ≥ 5 days before CABG did not increase the risk of 
bleeding complications. For prasugrel, a longer time interval (7 days) is rec-
ommended due to the longer offset time compared to clopidogrel. In a single 
institution Dutch registry encompassing 705 consecutive patients who under-
went isolated on-pump CABG, ticagrelor discontinuation > 72 h and clopidogrel 
discontinuation > 120 h before surgery were not associated with an increased 
risk of bleeding-related complications. Prospective data were collected on 150 
consecutive patients who were admitted with ACS (Acute coronary syn-
drome) for CABG from 1st October 2017 onwards. Elective admissions for 
CABG were excluded. There was a significant delay in between stopping and 
the day of Surgery in multiple patients. There were 25 patients who were ad-
mitted with ACS for CABG and they were without clopidogrel for more 
than 10 days, 20 patients stayed without Ticagrelor preoperatively. From 
this study, it was evident that the guideline was partially met. Appropriate 
stopping of P2Y12 inhibitors should be considered before surgery according 
to the guidelines to achieve successful perioperative haemostasis. 
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1. Background 

Antiplatelet therapy has become the mainstay of clinical management of acute 
coronary syndrome (ACS). There has been extensive research into both physio-
logical and pathological roles that platelets play in haemostasis and thrombosis 
for more than half a century. Different classes of antiplatelet agents have been 
introduced since late 1990s, which include the glycoprotein IIb/IIIa (GPIIb/IIIa) 
receptor antagonists, and thienopyridine derivatives. Dual antiplatelet therapy 
(DAPT) using aspirin and ticlopidine, a thienopyridine P2Y12 inhibitor, was in-
troduced, decreasing the rate of stent thrombosis to about 1%. The 2nd genera-
tion thienopyridine, clopidogrel is now widely used in the setting of ACS and 
PCI. Activation of P2Y12 receptor is crucial in sustained platelet aggregation 
induced by adenosine diphosphate (ADP) at the vascular injury site. The 3rd 
generation thienopyridine, prasugrel is also a prodrug, but is rapidly activated 
via single CYP450-mediated oxidation. Ticagrelor is a cyclopentyl-triazolopy- 
rimidine, which reversibly inhibits P2Y12 receptors in contrast to the covalent 
bond formation between thienopyridines and ADP binding sites. Continuation 
of dual antiplatelet therapy (DAPT) until Coronary artery bypass graft (CABG) 
increases the risk of excessive perioperative bleeding, transfusions, and re-expl- 
oration for bleeding as shown in RCTs [1] observational studies [2] [3] and 
metanalyses [4] [5]. Therefore, it is recommended that the P2Y12 inhibitor be 
discontinued whenever possible before elective CABG [6] [7]. Alternatively, elective 
operations may be postponed until the DAPT treatment period is completed. 
For clopidogrel, it was shown in the CABG sub-study of the CURE trial that 
discontinuation ≥ 5 days before CABG did not increase the risk of bleeding 
complications. For prasugrel, a longer time interval (7 days) is recommended 
due to the longer offset time compared to clopidogrel [8]. In CABG patients 
treated pre-operatively with ticagrelor, 5 days of discontinuation was initially 
recommended. This recommendation was based on pharmacokinetic studies 
and clinical data from patients with stable CAD [9]. In a single institution Dutch 
registry encompassing 705 consecutive patients who underwent isolated on- 
pump CABG, ticagrelor discontinuation > 72 h and clopidogrel discontinua-
tion > 120 h before surgery were not associated with an increased risk of bleed-
ing-related complications [3]. 
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2. Methods 

In patients on P2Y12 inhibitors who required to undergo non-emergent cardiac 
surgery, postponing surgery for at least 3 days after discontinuation of ticagrelor, 
at least 5 days after clopidogrel, and at least 7 days after prasugrel should be con-
sidered [IIa B]. [Source: European Heart Journal. Published: 26 August 2017]. 

Prospective data were collected on 150 consecutive patients who were admit-
ted with ACS for CABG from 1st October 2017 onwards. Elective admissions for 
CABG were excluded. Data were collected about the following variables: age, sex, 
name of P2Y12 inhibitors, date of stopping of P2Y12 inhibitors, date of opera-
tion. 

3. Results 

Total number of patients was 150. Among them 88 were male and 62 were fe-
male. The age group was between 33 and 81 years. Clopidogrel was stopped < 5 
days before surgery for 50 patients (Figure 1). Ticagrelor and Prasugrel were 
paused appropriately. However, there was a significant delay between stopping 
and the day of Surgery in multiple patients. There were 25 patients who were 
admitted with ACS for CABG and they were without clopidogrel for more than 
10 days, 20 patients stayed without Ticagrelor preoperatively. 

4. Discussion 

Continuing DAPT until the day of surgery increases the risk of bleeding, trans-
fusions and re-exploration for bleeding. Thus, P2Y12-receptor inhibitors are 
discontinued before elective surgery whenever possible. Alternatively, elective 
operations can be delayed until the DAPT treatment period is completed. In ur-
gent cases, like in patients with ACS, the risk for thromboembolic episodes 
(stent thrombosis and MI) while waiting for the effect of the P2Y12-receptor in-
hibitors to cease must be compared against the risk for perioperative bleeding 
complications. Extreme high risk patients for thrombotic events, e.g. recent stent 
implantation, bridging therapy may be considered or surgery may be performed 
without discontinuation of P2Y12 inhibitors. If bridging is warranted, GPIIb/ 
GPIIIa inhibitors may be used. However, Cangrelor, a new reversible intrave-
nous P2Y12 inhibitor with an ultrashort half-life, has demonstrated a high rate 
of maintenance for platelet inhibition and no excessive perioperative bleeding 
complications [10] [11]. Safe discontinuation intervals differ according to the 
pharmacodynamics and pharmacokinetic profile of each P2Y12-receptor in-
hibitor. When P2Y12-receptor inhibitors are discontinued, Aspirin should be 
continued until the operation. 

Discontinuation of Clopidogrel 5 days or more before CABG did not increase 
the risk for bleeding complications. A longer time interval (7 days) is recom-
mended for Prasugrel due to the longer offset of platelet inhibition and a higher 
incidence of CABG-related bleeding complications compared with that for 
Clopidogrel. In patients treated with Ticagrelor, discontinuation of the drug 3 to  

https://doi.org/10.4236/oalib.1106196


M. Miah et al. 
 

 
DOI: 10.4236/oalib.1106196 4 Open Access Library Journal 
 

 
Figure 1. Bar graphs showing the number of patients with their duration on which they 
were without P2Y12 inhibitors. 

 
4 days, as opposed to 5 days or more before CABG surgery, is not associated 
with a higher incidence of bleeding complications (OR 0.93; 95% CI 0.53 - 1.64, 
P = 0.80). This finding has been confirmed in multiple studies. In our prospec-
tive Cohort study, it was found that some of the patients were without DAPT for 
an unusually longer period. However, it was not recorded if any of the patients 
had ACS or not. 

5. Conclusion 

The safe discontinuation interval varies between the different P2Y12 inhibitors 
due to variations in platelet inhibitory effect and pharmacodynamics and phar-
macokinetic properties. From this study, it was evident that the guideline was 
partially met. Appropriate stopping of P2Y12 inhibitors should be considered 
before surgery according to the guidelines to achieve successful perioperative 
haemostasis. 
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