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Cangrelor Monotherapy Bridging for Cardiac and
Non-Cardiac Surgery Following Percutaneous
Coronary Intervention

Perkutan Koroner Girisim Sonrasinda Kalp ve Kalp Dis
Cerrahi icin Kopru Olusturan Cangrelor Monoterapisi

ABSTRACT

Managing dual antiplatelet therapy (DAPT) perioperatively is challenging, especially in
patients who have recently undergone percutaneous coronary intervention (PCl). Intravenous
antiplatelet agents are recommended in these cases. This case series describes the perioperative
management of two high bleeding risk patients with recent PCl undergoing cardiac and
non-cardiac surgeries using cangrelor monotherapy.
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OzZET

ikili antiplatelet tedavinin perioperatif yonetimi, 6zellikle yakin zamanda perkiitan koroner
girisim (PKG) yapilan hastalarda zordur. Bu senaryoda intravendz antiplatelet ajanlar
onerilmektedir. Bu vaka serisinde, kardiyak ve non-kardiyak cerrahi geciren ve yakin zamanda
PKG yapilan ylksek kanama riskli iki hastanin cangrelor monoterapisi kullanilarak perioperatif
yOnetimi anlatilmaktadir.

Anahtar Kelimeler: Kopriileme tedavisi, kangrelor, ikili antiplatelet tedavi, cerrahi

Dual antiplatelet therapy (DAPT), comprising aspirin and a P2Y,, inhibitor, is the
standard treatment for preventing atherothrombotic events in patients with acute
coronary syndromes (ACS) and/or those undergoing percutaneous coronary intervention
(PClI) for at least 6-12 months.' While on DAPT, a significant number of patients who
have previously undergone PCl may require urgent or time-sensitive surgery. The
cumulative incidence rates of non-cardiac surgery post-PCl at 30 days, 6 months, and
1 year have been reported to be 1%, 5%, and 9%, respectively. Additionally, 7-14% of
patients with prior PCl may need to interrupt DAPT for surgery in the first 12 months
following PCl.23

The perioperative management of DAPT in surgical patients is notably complex and
fraught with ambiguity, given the increased risk for both thrombotic (such as stent
thrombosis) and bleeding complications. Key risk factors for thrombotic complications due
to P2Y,, inhibitor interruption include the surgical ‘stress-response,’ timing of the surgery
after PCl, type of implanted stent, and various clinical (PCl for ACS, diabetes, heart failure)
and technical procedural factors (complex PCls such as multivessel PCl, long lesions,
bifurcations treated with a 2-stent strategy, chronic total occlusions, calcified lesions, or
ostial lesions).* The risk of ischemic complications must be carefully balanced against the
increased risk of bleeding if surgery is performed on DAPT. For urgent or time-sensitive
operations that cannot be postponed, discontinuing the P2Y,, inhibitor is generally
required 5-7 days before surgery—7 days for prasugrel, 5 days for clopidogrel, and 3-5 days
for ticagrelo—to minimize the risk of perioperative hemorrhage and transfusions, which
are associated with higher morbidity and mortality.> The optimal antiplatelet therapy for
patients requiring dual antiplatelet therapy before surgery is unclear due to the lack of
randomized controlled data. Intravenous antiplatelet agents, such as glycoprotein IIb/
llla inhibitors and the potent P2Y,, inhibitor cangrelor, are used for bridging during the
perioperative period, with a continuous low maintenance dose of aspirin.**
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Figure 1. Transthoracic echocardiogram, 4-chamber view, showing the septal rupture in 2-D mode (left panel) and the left-to-
right shunt with color Doppler (right panel).

Cangrelor is a potent parenteral P2Y,, inhibitor with a
reversible mechanism of action. It is a nonthienopyridine
adenosine triphosphate analog with a rapid onset and offset
of action.®’ Following intravenous bolus administration and a
continuous infusion at 0.75 mg/kg/min, cangrelor achieves
peak concentration (Cmax) within 2 minutes, maintaining a
consistent concentration level throughout the infusion.” It has
a half-life of 3-6 minutes due to rapid hydrolysis to its inactive
metabolite, and platelet function returns to baseline within 60
minutes after infusion cessation.® The rapid onset and offset of
action make cangrelor ideal for 'bridging’ in patients who need
to discontinue oral agents to undergo surgery.® We describe a
cangrelor monotherapy perioperative bridging strategy in two
patients at high bleeding and thrombotic risk requiring urgent
surgery soon (8-10 days) after PCI.

Case Report

Case 1

A 62-year-old man with an inferior ST-segment elevation
myocardial infarction underwent primary PCI (PPCI) of the right
coronary artery (RCA). DAPT with aspirin and ticagrelor was
initiated. The following day, while in the coronary care unit, he
became hemodynamically unstable. A bedside transthoracic

ABBREVIATIONS

ACS Acute coronary syndromes

BRIDGE Bridging Antiplatelet Therapy with Cangrelor in Patients
Undergoing Cardiac Surgery

COX Cyclooxygenase

DAPT Dual antiplatelet therapy

DVT Deep vein thrombosis

IABP Intra-aortic balloon pump

IVS Interventricular septum

LMWH Low molecular-weight heparin

PCI Percutaneous coronary intervention

RCA Right coronary artery

STEMI ST-elevation myocardial infarction

VA-ECMO  Venoarterial extracorporeal membrane oxygenation

VSR Ventricular septal rupture
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echocardiogram revealed an interventricular septum (IVS)

rupture as the cause of his deterioration (Figure 1).

Stabilization was achieved with the insertion of an intra-aortic
balloon pump (IABP) and intravenous inotropes infusion.
Following a discussion with the cardiac surgeons (Heart team),
the patient was scheduled for surgical treatment within the
next 7-10 days. Delayed surgery (more than 7 days) may be
associated with better survival.’® Considering the risks of early
stent thrombosis and perioperative bleeding (and also taking into
account the fragility of the infarcted tissue), the treatment was
switched from aspirin and ticagrelor to the potent intravenous
P2Y_, inhibitor cangrelor. Cangrelor was initiated 24 hours after
the last dose of aspirin and ticagrelor. A continuous infusion of
cangrelor (0.75 mcg/kg/min), without a bolus, was maintained
for 8 days and stopped two hours before surgery (Figure 2). The
patient also received enoxaparin 100 mg twice daily (1 mg/
kg every 12 hours) as anticoagulation treatment for the IABP
to reduce the likelihood of catheter-related thrombosis and
embolism. Compared to unfractionated heparin, low molecular-
weight heparin (LMWH) appears to reduce the risk of major
bleeding in patients receiving IABP." The patient was transferred
to the operation theater where was he underwent ventricular
septal rupture (VSR) closure using the sandwich patch
technique. Cangrelor was restarted 6 hours after the cardiac
surgery. Unfortunately, the patient was in refractory cardiogenic
shock post-surgery and, despite support with venoarterial
extracorporeal membrane oxygenation (VA-ECMO), he died 48
hours later due to multi-organ failure.

Case 2

A 72-year-old man presented with an inferior ST-elevation
myocardial infarction (STEMI). After loading with aspirin and
clopidogrel, he was transferred to the hemodynamic laboratory.
The RCA was occluded, and PPCI with implantation of a drug-
eluting stent was performed. Several hours later, while the
patient was recovering, he suffered significant hematuria due to
pulling out the urinary catheter. He was transfused with a total
of 2 units of packed red blood cells. Given that three days of
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Figure 2. Timeline for Case 1. Cardiac surgery was conducted 10 days post-primary percutaneous coronary
intervention (PPCI) and 8 days after discontinuation of dual antiplatelet therapy (DAPT). Bridging therapy
included intravenous cangrelor at 0.75 mcg/kg/min for 8 days, continuing until 2 hours before surgery.
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Figure 3. Timeline for Case 2. Cystoscopy was performed 8 days post-PPCl and 5 days after DAPT interruption.
Bridging therapy involved intravenous cangrelor at 0.75 mcg/kg/min for 4 days, ending 2 hours before the

procedure.

bladder irrigation with normal saline solutions failed to arrest
the hematuria, we consulted the urology team to rule out
other causes of hematuria such as neoplasm. The urologists
recommended a cystoscopy and advised stopping antiplatelet
agents for at least five days due to the potential need for spinal
anesthesia. We discontinued DAPT and bridged the gap with a

continuous intravenous dose of cangrelor at 0.75 mcg/kg/min
for four days (Figure 3). The patient also received a prophylactic
dose of enoxaparin (1 mg/kg once daily) for deep vein thrombosis
(DVT) prevention during this time.

The cystoscopy was performed on the fifth day after DAPT
discontinuation and two hours afterstopping cangrelor. Neoplastic
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disease was ruled out, and the hematuria was successfully
controlled. Oral administration of aspirin and clopidogrel was
resumed six hours after the procedure, with only clopidogrel
given as a loading dose. The patient was discharged four days
later without further thrombotic or bleeding complications.

Discussion

To our knowledge, this case series is the first to report the use
of cangrelor monotherapy as a bridging therapy in patients
who have recently undergone PCl, need urgent surgery, and
require continuous DAPT. A theoretical bridging algorithm
using cangrelor monotherapy for perioperative management
in patients undergoing spine surgery shortly after PCI has been
previously proposed.'?

Itis wellknown that perioperative discontinuation of antiplatelet
therapy is a significant cause of major adverse cardiovascular
events (MACEs)."3'To date, the only antiplatelet agents used
for bridging when DAPT discontinuation is necessary have
been cangrelor and glycoprotein lIb/llla inhibitors. However,
cangrelor is preferred due to its favorable pharmacokinetic
and pharmacodynamic profile, characterized by a short half-
life (3-6 minutes) and rapid restoration of platelet function
(within 60 minutes). Furthermore, there is no need for dose
adjustments based on renal function, and the dosing regimen
for bridging is fixed (0.75 mg/kg/min intravenously), unlike
glycoprotein lIb/llla inhibitors. These inhibitors have a longer
half-life and shorter offset of action (4-6 hours), require dosing
adjustments in chronic kidney disease, and lack a standard
bridging dose.”> Glycoprotein lIb/llla inhibitors also carry an
increased risk of thrombocytopenia and have never been
tested as bridging therapy in a randomized trial.’® On the other
hand, cangrelor was evaluated in a randomized trial (Bridging
Antiplatelet Therapy with Cangrelor in Patients Undergoing
Cardiac Surgery (BRIDGE) trial), where the primary efficacy
endpoint (platelet reactivity) was significantly lower in the
cangrelor group compared to placebo throughout the entire
treatment period, with no significant differences in bleeding
outcomes.’ Bridging with intravenous cangrelor infusion,
along with low-dose aspirin throughout the period, has been
reported in a variety of cardiac and non-cardiac operations such
as lobectomy, prostatectomy, gastrectomy, and nephrectomy.
Additionally, there have been recent reports of perioperative
cangrelor use in two liver transplantation cases.'® 7

Bridging patientsin need of DAPT priorto surgery with intravenous
antiplatelet agents has been applied and recommended only
in conjunction with low-dose aspirin.>'® Aspirin (acetylsalicylic
acid) has been a cornerstone antiplatelet agent for primary
and secondary prevention in atherothrombotic cardiovascular
disease for more than 60-70 years. It acts as a non-reversible
cyclooxygenase (COX) inhibitor, particularly as a COX-1 inhibitor.
As such, aspirin irreversibly inhibits thromboxane-A2 synthesis,
and this inhibition lasts for the lifespan of platelets (8 to 10
days). An aspirin loading dose achieves maximum platelet
inhibition within 2 hours and can inhibit up to 50% of platelet
aggregation for five days. Given that only 10% of the platelet
pool is replenished daily, aspirin maintains COX-1 inhibition with
repeated low maintenance dosing.'%
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Both patients in this case series underwent either a cardiac or
a non-cardiac surgery/intervention within 8-10 days post-
PPCI. Consequently, they had to discontinue the guideline-
recommended antiplatelet treatment, which includes loading
and maintenance doses of aspirin and a P2Y,, inhibitor.
Specifically, the first patient underwent surgery 10 days post-
PPCl and 8 days after discontinuing DAPT, proceeding to surgery
on cangrelor monotherapy as a bridging strategy. The second
patient underwent a urological procedure 8 days post-PPCl and
5 days post-DAPT discontinuation. It is understood that during
these time frames, the antiplatelet effect of aspirin is diminished
but not entirely absent, considering its pharmacodynamics. The
potential of cangrelor monotherapy as a viable bridging therapy
in patients needing surgery shortly after PCl warrants further
investigation in a randomized manner.

Conclusion

The management of patients on DAPT in the perioperative period
is challenging, and current practice favors the use of intravenous
antiplatelet agents with a short duration of action, along with
a low maintenance dose of aspirin. The efficacy of cangrelor
monotherapy as a bridging therapy in these circumstances
should be explored in a large-scale trial.
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