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Increasing numbers of patients internationally are taking dual antiplatelet therapy
(DAPT). Both continuing and stopping this treatment may be risky for the patient. It
is vital to consider the competing thrombotic and bleeding risks in the perioperative
period. It is incumbent upon anaesthetists to maintain their knowledge base in this
rapidly developing area. This article provides information to support practice as.
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Increasingnumbers of patients arenowtakingantiplatelet
therapeutic agents for the prevention of arterial thrombus
[1]. Such patients provide anesthetists with challenging
decisions; both continuing and stopping the agents may
be fraught with problems. The aim of the study is to
provide general anesthetists with tools to support them
in their discussions with surgeons, physicians, and
patients as to the ‘least worst’ option for perioperative
management.

In contrast to venous thrombi, which have low
platelet concentrations, arterial thrombi have a
high platelet concentration [2]. This reflects the
process of primary hemostasis, which consists of
three processes: adhesion, activation, and
aggregation (see Fig. 1).

Conventional and newer anticoagulant agents are likely
to be of little help alone in avoiding disease associated
with arterial thrombi, where antiplatelet agents are the
treatment of choice [3]. Currently, these agents are
primarily indicated for the secondary prevention of
ischemia in patients with prior coronary, cerebral, or
peripheral events [4]. Indeed, due to the risk of
bleeding (and all-cause mortality) and limited
evidence of benefit, these agents should not be
prescribed routinely for primary prevention. Their
therapeutic place lies in the on-going management
of patients with evidence of:
(1)
 Myocardial disease − angina, acute coronary
syndrome, or myocardial infarction [5].
(2)
 Cerebrovascular disease − transient ischemic attack
or ischemic cerebrovascular accident [6].
(3)

This is an open access journal, and articles are distributed under the terms
Peripheral artery disease − following bypass
surgery [7].
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0

License, which allows others to remix, tweak, and build upon the work

(4)
non-commercially, as long as appropriate credit is given and the new

creations are licensed under the identical terms.
Medical intervention to arterial tree − insertion of
stents to coronary or cerebral circulations, or post-
coronary arterial bypass grafts [8].
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Between 2010 and 2015 ∼100 000 coronary stents per
year were inserted in Egypt [9]. Should such patients
present for further surgery they are potentially at risk of
excessive bleeding (if antiplatelet agents continued
perioperatively) or further ischemic damage to vital
organs (if agents are stopped). Both adverse impacts
will need to be managed by the anesthetist.
Antiplatelet agents in current use
A wide range of agents are in current use [10]:
(1)
luwer -
Cyclooxygenase (COX) inhibitors − aspirin.

(2)
 ADP receptor (P2Y12) inhibitors − clopidogrel,

prasugrel, and ticagrelor.

(3)
 Glycoprotein IIb/IIIa (GIIb/IIIa) inhibitors −

abciximab, tirofiban, and eptifibatide.

(4)
 Phosphodiesterase (PDE) inhibitors − cilostazol.

(5)
 Adenosine reuptake inhibitors − dipyridamole.

(6)
 Thromboxane synthase inhibitors − ifetroban.

(7)
 Thromboxane receptor antagonists − picotamide.

(8)
 Thrombin receptor (PAR-1) antagonists −

vorapaxar.
However, strong evidence for their use is limited to the
first three groups of agents. Thus, other agents should
be stopped perioperatively, and their long-term use
reviewed by physicians in consultation with the patient.

COX and P2Y12 inhibitors inhibit the activation of
platelets, while glycoprotein IIb/IIIa inhibitors inhibit
aggregation (the final common pathway).
Medknow DOI: 10.4103/ejca.ejca_18_18
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Platelets undergo conformational change on activation. These more amorphous platelets aggregate under the influence of fibrinogen.
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Degree of platelet activity is dependent on the degree of occupancy of
the glycoprotein IIb/IIIa receptor by platelet-blocking agents.

Figure 3

Agents that inhibit platelet activity act at a variety of different sites and
may therefore have additive actions.
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Antiaggregant agents (abciximab, tirofiban, and
eptifibatide) are mainly used when patients are
undergoing acute coronary percutaneous interventions
when profound antiplatelet activity is required. Such
patients are of extremely high risk for surgery and should
only be accepted for acute life-saving interventions.
Unfortunately, platelet transfusions are only likely to
be of help if the agent used was the irreversible agent
abciximab. Unfortunately, in patients who have received
tirofibanor eptifibatide, routineplatelet transfusionswill
be of no help. These agents bind reversibly to GIIb/IIIa
and will redistribute to block the receptor on any
transfused platelets, thus rendering them useless. For
patients who received abciximab, platelet transfusions
should be administered, aiming for 60–80% GIIb/IIIa
occupancy (see Fig. 2). This will provide new, active
platelets and will enhance the patient’s own platelet
activity.
Withdrawal of antiplatelet agents
Both COX and P2Y12 inhibitors act to inhibit
activation of platelets (see Fig. 3) and for most
indications dual antiplatelet treatment (DAPT) is
suggested. Both American and European Specialist
Cardiology bodies (AHA, ESC) suggest that aspirin
should be continued perioperatively and surgery
avoided within 1 month of starting DAPT [8,11].
Where the stent inserted is drug eluting (as a pose
to bare metal) this advice extends to avoiding surgery
for at least 4 months − and thus it is important to elicit
the type of stent that a patient has been treated with.
Indeed, where drug-eluting stents have been inserted,
knowledge of the particular type of stent used is helpful
[12]. Third-generation stents may be less crucially
dependent on longer-term DAPT treatment, and in
the future, bioabsorbable stents may change guidance
entirely [21].

Where withdrawal of P2Y12 inhibitors is suggested,
the time required will vary with the agent.
Ticagrelor can be continued longest (withdraw 5



Figure 4

The European Specialist Cardiology 2018 guidelines state that where both thrombotic risk and bleeding risk are moderate to high, and surgery is
deferrable, then treatment should be individualized by a multidisciplinary team.
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days prior to surgery), while clopidogrel (withdraw
for 7 days) and prasugrel (withdraw for 10 days)
require longer [13]. If the patient is on P2Y12

inhibitor monotherapy (not recommended), this
should be replaced by aspirin.

Advice regarding delay is helpful where surgery is
elective, but the anesthetist may well be faced with
managing patients for urgent or emergent conditions.
In these circumstances, where surgery poses amoderate/
high risk of bleeding, the guidance is: ‘individualized
treatment following a multidisciplinary team
discussion’ (see Fig. 4). So what help is there to guide
this discussion?

A DAPT risk score has been devised that is a
moderately accurate prediction tool as regards the
competing risks of cardiovascular and bleeding
events when surgery is not contemplated [14]. The
scores require information regarding:
(1)
 Patient characteristics − age, hypertension,
diabetes mellitus, previous myocardial infarction/
percutaneous interventions, heart failure, cigarette
smoking, peripheral artery disease, renal
insufficiency, full blood count.
(2)
 Stent characteristics − stent diameter and stent
position (in vein graft?).
On-line calculation tools are freely available, and are
useful for quantifying relative risks [15,16]. Such
evidence should be shared with the wider
multidisciplinary team − including the patient (and
where the patient agrees, the family).
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Where there is a high risk of thrombotic cardiovascular
events if DAPT is withdrawn the MDT may question
whether ‘bridging’ is necessary. Unfortunately, there is
little evidence to aid this decision, or the choice of the
bridging agent. However, it is clear that heparin should
not be used for bridging as it increases platelet
aggregation (via the IIb/IIIa receptor) despite
decreasing the platelet numbers [17]. The availability
of intravenous agents such as cangrelor has renewed
interest in bridging [13], and the use of antiaggregant
agents (such as abciximab) 72 h after withdrawal of
P2Y12 inhibitors has also been suggested. This, like
triple therapy [18,19] (DAPT+oral anticoagulant −
where both venous and arterial thrombus are a risk)
increases the risk of bleeding further.
Conclusion
Increasing numbers of patients are taking DAPT.
Continuing and stopping this treatment perioperatively
provide competing risks to the patient (thrombotic versus
bleeding risk).Anesthetistsmustbe intimately involved in
multidisciplinary discussions regarding which risk is
greater, as they will be the acute physician called upon
to manage the consequences. Any discussions should
include an understanding of the appropriateness of
treatment, and the relative risks of each choice [20].
The use of validated prediction tools is to be encouraged.
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