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ARTICLE INFO ABSTRACT

Keywords: Background: There are limited data to assess pharmacodynamic (PD) profiles of patients with STEMI undergoing

STEMI primary percutaneous coronary intervention (PCI) and receiving cangrelor after pretreatment with ticagrelor.

l;runarir PCI Methods: The PharmacOdynaMic effects of cangrelor in PatiEnts with acute or chronlc coronary syndrome un-
angrelor

dergoing percutaneous coronary intervention (POMPEII) registry (NCT04790032) is a prospective study con-
ducted at Federico II University of Naples enrolling all patients undergoing PCI receiving cangrelor at operator’s
discretion. PD assessments were performed with 3 assays: (1) the gold standard light transmittance aggregometry
(LTA) (20- and 5-pM adenosine diphosphate [ADP] stimuli); (2) VerifyNow P2Y;,-test; (3) Multiplate electrode
aggregometry (MEA), ADP-test.

Results: We analyzed 13 STEMI patients pretreated with ticagrelor within 1 h at the time they underwent primary
PCI receiving cangrelor. All patients showed low maximal platelet aggregation at 30-minute during cangrelor
infusion, as well as at 3 h and 4-6 h (corresponding to 1 h and 2-4 h after stopping cangrelor infusion) with no
cases of high residual platelet reactivity. These results were consistent with all assays.

Conclusions: PD data show that in contemporary real-world STEMI patients pretreated within 1 h with ticagrelor
undergoing primary PCI, adding cangrelor resulted in fast and potent platelet inhibition, thus suggesting that
cangrelor may bridge the gap until ticagrelor reaches its effect.

Pharmacodynamic assessment
Platelet inhibition
Ticagrelor pretreatment

properties of cangrelor and oral P2Y;s-inhibitor may expose to drug-
drug interactions (DDI) potentially mitigating or abolishing the pre-

1. Introduction

Cangrelor is currently approved to reduce thrombotic complications
in P2Y;,-inhibitor naive patients with acute and chronic coronary syn-
drome (ACS and CCS) undergoing percutaneous coronary intervention
(PCD)[1].

The optimal antithrombotic management of patients with ST-
segment elevation myocardial infarction (STEMI) undergoing PCI re-
mains of debate[2,3]. Indeed, in ACS patients the full antiplatelet effect
of oral P2Y;s-inhibitor may be delayed of some hours and cangrelor
could be a useful option. However, the different pharmacological

vention of thrombotic events. Pharmacokinetic (PK) and pharmacody-
namic (PD) investigations suggest that in contrast with clopidogrel and
prasugrel, ticagrelor may not have DDI in cangrelor-treated patients
[3-5], however most data derive from studies in which ticagrelor was
not administered before cangrelor.

A recent randomized study demonstrated that cangrelor in patients
pretreated with ticagrelor enhanced platelet inhibition with no differ-
ences in PK/PD profiles after discontinuation of drug infusion indicating
the absence of a DDI[6]. However, this study included patients with
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stable coronary artery disease and contemporary data in STEMI patients
pretreated with ticagrelor are warranted.

2. Methods

The PharmacOdynaMic effects of cangrelor in PatiEnts wlth acute or
chronlc coronary syndrome undergoing percutaneous coronary inter-
vention (POMPEII) registry (NCT04790032) is a prospective study
conducted at Federico II University of Naples enrolling all patients un-
dergoing PCI receiving cangrelor at operator’s discretion[4].

PD assessments were performed with 3 assays: 1) the gold standard
light transmittance aggregometry (LTA) (20- and 5-uM adenosine
diphosphate [ADP] stimuli); 2) VerifyNow P2Yjs-test; 3) Multiplate
electrode aggregometry (MEA), ADP-test.

Among 123 patients enrolled from March 2021 to August 2023, 13
patients presented with STEMI and were pretreated with ticagrelor
within 1 h at the time they underwent primary PCI receiving cangrelor.
All patients received aspirin, unfractionated heparin, and cangrelor (30-
pg/kg bolus followed by 4-ug/kg/min infusion for 2 h) prior to the start
of PCI per standard of care. Blood samples for PD assessments were

A LTA ADP 20 test
X 80+
g
2
(=
o
B 60
o
o
[
D
®©
D 40 =]
° 40
o
o
1S
g
5 201
©
=
Baseline 30 minutes 3 hours 4-6 hours
C Multiplate ADP test
g 50 1
1]
= It
> 40 \
[}
[
=
o
g 30+
o}
2 i
[ ]

= <
o 207 ‘ — ‘
2 |
< — o

101 |

Baseline 30 minutes 3 hours 4-6 hours

1JC Heart & Vasculature 50 (2024) 101344

collected at baseline (ticagrelor pretreatment within 1 h and before
cangrelor bolus administration), at 30 min, 3 h (thus, 1 h after cangrelor
infusion stop) and 4-6 h (thus, 2-4 h after cangrelor infusion stop) after
cangrelor initiation. All PD tests were performed within 30 min from
blood collection by experienced laboratory personnel and high residual
platelet reactivity (HRPR) standard definitions were used as previously
described[2-5].

Clinical events were adjudicated by an independent clinical event
committee composed of two cardiologists not involved in patients’
recruitment or management.

The study complied with the Declaration of Helsinki, was approved
by the internal ethics committee, and all patients gave their written
informed consent.

3. Results
The mean age of the study population was 56.5 + 14.8 years, and 15
% were female. Primary PCI was performed by transradial access in all

cases, and mean duration of PCI was 57.3 + 27.0 min. All PCIs were
successful and no bailout with glycoprotein IIb/Illa inhibitor (GPI) was
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Fig. 1. Pharmacodynamic data in Ticagrelor-pretreated STEMI patients at baseline, 30 min (thus, during cangrelor infusion), 3 h (thus, 1 h after cangrelor
infusion stop) and 4-6 h (thus, 2-4 h after cangrelor infusion stop) from cangrelor administration. A and B: Maximum platelet aggregation (MPA, %) at LTA
with ADP 20-uM and 5-puM stimulation, respectively. C: Units of area under the curve (AUC) at MEA with ADP test. D: P2Y;, reaction unit (PRU) at VerifyNow with

ADP test.
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needed. Ticagrelor pretreatment with 180 mg oral loading-dose was
performed 45.4 + 14.5 min (min. 23, max. 60) before cangrelor bolus
administration.

At baseline, after ticagrelor pretreatment, maximum platelet aggre-
gation (MPA, %) was 62.5 + 22.6 % at LTA 20-uM-ADP and 46.7 + 19.9
% at LTA 5-uM-ADP with 9 (69 %) and 7 (54 %) being defined as HRPR
respectively. All patients showed low MPA at 30-minute during can-
grelor infusion with a mean MPA of 31.5 + 12.8 % at LTA 20-pM-ADP
and 22.2 4+ 10.4 % at LTA 5-uM-ADP (Fig. 1, panels A-B) with no cases
of HRPR. Similarly, MPA progressively reduced at 3 h (26.4 + 14.8 % at
LTA 20-pM-ADP and 19.0 + 11.2 % at LTA 5-uM-ADP) and 4-6 h (21.8
+ 11.6 % at LTA 20-pM-ADP and 13.4 + 7.9 % at LTA 5-uM-ADP)
corresponding to 1 h and 2-4 h after stopping cangrelor infusion with no
cases of HRPR.

These results were consistent with alternative methods of VerifyNow
and MEA (Fig. 1, panels C-D).

No deaths, no ischemic events and 1 (7.7 %) minor bleeding occurred
within 48 h.

4. Discussion

This study provides PD data in contemporary STEMI patients pre-
treated within 1 h with ticagrelor and undergoing primary PCI. Adding
cangrelor was effective and safe with all patients having appropriate
platelet inhibition during and after primary PCI without cases of HRPR
up to 6 h.

Prior data exploring DDI among cangrelor and oral P2Y;,-inhibitors
seem to suggest that the ideal association of cangrelor is with ticagrelor.
While active metabolites of clopidogrel and prasugrel have a half-life
shorter than duration of cangrelor infusion requiring they need to be
administered at the end of cangrelor infusion, ticagrelor has a longer
half-life making it available to bind the P2Y;; receptor when cangrelor
infusion is stopped. Yet, prior PD data showed that cangrelor interrup-
tion at 2 h might expose some patients to a rebound effect[1-5]. Our
study adds to a previous smaller study in which only PRU values were
assessed up to 30 min[5], and expands to STEMI patients what recently
described in elective patients in the SWAP-5[4], that in the case of
ticagrelor-pretreated patients no HRPR is present during and after can-
grelor administration, thus limiting the risk of mitigating the peri-
procedural thrombotic protection.

These findings can be clinically relevant considering that in the daily
practice STEMI patients are often pretreated with ticagrelor at first
medical contact but most patients have not yet reached adequate
platelet inhibition at the time of or immediately after PCI. Yet, the recent
CAMEQO registry[7] shows that many patients with acute MI in the daily
practice might receive off-label use of cangrelor despite being not naive
from oral P2Y12 inhibitors, therefore, our data suggesting safety and
efficacy of such strategy are novel and of clinical relevance.

5. Limitations

This is a small observational single-arm pharmacodynamic study
with no pharmacokinetic analysis and underpowered for clinical events.
The clinical implications of these findings need further investigation in
an adequately powered clinical trial.

6. Conclusions

Pharmacodynamic data show that in contemporary real-world
STEMI patients pretreated within 1 h with ticagrelor undergoing pri-
mary PCI, adding cangrelor resulted in fast and potent platelet inhibi-
tion, thus suggesting that cangrelor may bridge the gap until ticagrelor
reaches its effect.
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