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METHODS

PD assessments included: VASP with results reported as platelet reactivity
index (PRI%), VerifyNow with results reported in P2Y12 Reaction Units (PRU);
light transmittance aggregometry (LTA) following ADP (20 µM) stimuli with
results reported as maximum platelet aggregation (MPA%). PK assessments
included determination of plasma concentrations of ticagrelor and its major
active metabolite (AR-C124910XX).
The primary end point of the study was the comparison of trough level of
VASP-PRI between CKD and non-CKD patients following treatment with
ticagrelor 90 mg.
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Figure 2: VASP PRI

Between February 2016 and November 2019, a total of 92 patients (DM-CKD, n=48; DM-non-CKD, n=44) were randomized and exposed to at least one dose of study medication; 77
patients (DM-CKD, n=38; DM-non-CKD, n=39) had valid PD data on study drug. Mean creatinine was 0.90±0.21 vs 1.55±0.36 (p<0.001), and mean eGFR was 87.7±17.3 vs 45.6±9.3
(p<0.001) in non-CKD and CKD patients, respectively. Platelet reactivity as assessed by all assays (PRI, PRU, and %MPA) significantly reduced after switching from DAPT with aspirin and
clopidogrel to DAPT with aspirin and ticagrelor irrespective of the dose (60mg and 90 mg). VASP-PRI showed numerically lower platelet reactivity in DM-CKD compared to DM-non-CKD
patients, which was significant with the 60 mg dose at peak (Figure 2A). However, there was no significant difference in the pre-defined primary endpoint (trough levels of VASP-PRI
following ticagrelor 90 mg dosing) between groups (31±20 vs 25±14; mean difference= 6.4; 95% CI: -1.1 to 14.3; p=0.105). Platelet reactivity measured by VerifyNow-PRU showed
similar findings, although there was no significant difference between groups at any time point (Figure 3A). Platelet reactivity defined by LTA-MPA tracked VASP findings (data not
shown). HPR rates were similar between groups with the exception of trough levels of PRI, where HPR rates were higher in DM-non-CKD compared with DM-CKD patients with both
dosing regimens. In the intragroup comparisons, levels of platelet reactivity were lower with the 90 mg compared with 60 mg ticagrelor dose, which was statistically significant in DM-
non-CKD but not in DM-CKD patients for most PD measures (Figure 2B and 3B). PK analysis showed higher plasma concentrations of ticagrelor and its major active metabolite (AR-
C124910XX) in DM-CKD compared to DM-non-CKD patients (Figure 4A and B).

Diabetes mellitus (DM) is a key risk factor for the development of chronic
kidney disease (CKD) and patients having both risk factors have increased
risk of atherothrombotic events, underscoring the importance of
antiplatelet therapy. Ticagrelor is a potent P2Y12 inhibitor that in patients
with ACS reduced ischemic recurrences to a greater extent compared with
clopidogrel. Of note, such risk reduction was greatest among patients with
both DM and CKD. PD studies have shown ticagrelor to markedly inhibit
platelet reactivity in patients with DM. Nevertheless, some degree of
variability in ticagrelor-induced antiplatelet effects can be observed in
patients with DM and it is unknown if CKD status may contribute to these
findings. Moreover, if the dosing regimen of ticagrelor affects platelet
inhibitory effects in these patients is also unknown. The aim of this study
was to assess the impact of CKD status in patients with DM on PK/PD
profiles of the two clinically approved ticagrelor maintenance dose
regimens.

This was a prospective, randomized, cross-over study testing the PD/PK
profiles of ticagrelor 90 mg bid and 60 mg bid among DM patients with and
without CKD. All patients had coronary artery disease and were on dual
antiplatelet therapy with aspirin (81mg qd) and clopidogrel (75mg qd). PD
and PK assessments were performed at 3 visits: baseline, after 7-10 days of
ticagrelor therapy (pre-crossover; peak and trough), and after 7-10 days of
alternative ticagrelor regimen (post-crossover; peak and trough)

Figure 3: VerifyNow PRU Figure 4: Plasma levels of ticagrelor and its major 
active metabolite
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The present investigation assessed
the impact of CKD status on PK/PD
profiles of different ticagrelor
maintenance dose regimens, on a
background of aspirin, among
patients with DM and established
CAD. The key findings of this study
can be summarized as follows:
a) ticagrelor, irrespective of dosing
regimen (60 or 90 mg), is
associated with enhanced platelet
inhibitory effects compared with
clopidogrel;
b) patients without CKD are
characterized by more variability
in ticagrelor PD profiles compared
with patients with CKD;
c) in DM patients without CKD, the
use of a 60 mg dose led to higher
levels of platelet reactivity
compared with 90 mg, a
difference that was partially
mitigated in patients with CKD;
d) most PD assays showed
numerically lower levels of
platelet reactivity in DM-CKD
compared with DM-non-CKD
patients, particularly with the use
of a 60 mg dosing regimen;
e) plasma levels of ticagrelor and
its major active metabolite were
numerically higher in CKD
compared to non-CKD patients.
These findings could provide the
rationale for the enhanced benefit
of ticagrelor showed in clinical
trials in patients with CKD


	Impact of Chronic Kidney Disease on the Pharmacodynamic and Pharmacokinetic Effects of Ticagrelor�in Patients with Diabetes Mellitus and Coronary Artery Disease

