Pharmacokinetic Modeling of Ticagrelor in the Presence of Morphine
in Healthy Volunteers
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Ticagrelor is a P2Y12 receptor antagonist used to
prevent thrombotic events in patients with acute coronary Study description:
syndromes. Morphine, commonly administered for pain
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relief in these patients, has been reported to delay the " 24 healthy participants (14 M, 10 F) Day1(n=12) Day 1(n=12)
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onset of action Qf oral antlplatglet agents, mclud!ng = 180 mg loading dose of ticagrelor 0.0. 0.0.
ticagrelor, potentially due to interactions affecting  morphine5mg iv. * saline 0.9% i.v.
gastrointestinal motility and drug absorption [1, 2]. * Blood samples up to 6 hours post-dose
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\e:gm/r?terenrestabollte (AR-C124910XX) in healthy « Model developed using NONMEM Day 15 (n = 12) Day 15 (n = 12)
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assess the impact of morphine co- version 7.5, data preparation using p.o. p.o.
2 administration on the PK parameters of e caline 0.9%i.v.  morphine 5 mgi.v.
ticagrelor and its metabolite. Pirana and R
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Estimated parameters Loading dose
barameter ftimate 11V OV ! | EHC was included using MTIME method in NONMEM:
(RSECV%)  (RSE CV%) —|
Ticagrelor u com-g:rnt?:ents TiCﬁgrellor B MTIM E(1 ) = TH ETA(1 )*EXI:)(E-I-'A\(I ))
Clearance/F [L/h] 27.7(3%)  0.16 (18%) " Q/p;',p UL MTIME(2) = MTIME(1) + THETA(2)
entral volume of disrbution/F {1 e 080 Abso: tion Ka Ticagrelor — :rgn*CL Metabolite — TVKA2 = THETA(3) * EXP(ETA(2
Absorption rate constant [h-1] 02 (4%) 339 (51%) Compagment centrgl oD, { central comp. s T_V s (3) (ETA(2))
Peripheral volume of distribution/F [L] 437 (7%)  1.30 (11%) Ka, -
Intercompartmental clearance/F [L/h] 424 2%) - Kgl Keg (1-fm)*CL CLm K= KA*(1 -M PAST(1 )) + KAZ*(M PAST(1 ))
Mean transit time [h] 0.6 (5%) 0.47 (12%)
Number of transit compartments 11 FIXED - Gall bladder
Parent to metabolite fraction 0.35 FIXED -
Figure 1. Structural pharmacokinetic model for ticagrelor and its metabolite MTIME(T) MTIME(2)
Billiary excretion rate [’ 10 FIXED . Figure 4. Graphical representation of billiary excretion time model
Time of gall bladder emptying proccess [h] 3.0 (6%) 048 (15%) =m
Second absorption rate constant [h™] 0.5 (6%) 0.32 (11%) .
Transport to gall bladder rate constant [h™'] 0.2 3%) - N K Z:Zo:%z; ” E o o
AR-C124910XX 5, | %%5808 2 - @%% -
Clearance/F [L/h] 393(3%) - L eE
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Ticagrelor proportional error (CV%) 0.06 (16%) 0 B e b b 0 B e B b
Ticagrelor additive error (CV%) 1.69 (34%) Ticagrelor AR-124910XX
AR-C124910XX proportional error (CV%) 0.67 (8%) Figure 2. Individual predicted values vs. observed values (DV) for ticagrelor and its metabolite
Morphine co-administration delays the
absorption of ticagrelor without altering its
W systemic clearance or the PK of its active
metabolite. These findings suggest that the
N . ‘ , concomitant use of morphine may delay the
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N XA ° K A5 compartments for metabolite AR- management.
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Morphine Flacebe Morphine Flacebe distribution or elimination parameters of [2] Buszko, K. et al..(2021). Pharmacokinetic modeling of morphine’s effect on plasma

ticagrelor or its metabolite concentrations of ticagrelor and its metabolite in healthy volunteers. Frontiers in

Figure 3. Estimated parameter values for (a) absorption rate constant (b) mean transit time (c) ticagrelor Physiology, 12, 663170.
volume of distribution (d) ticagrelor clearance. Horizontal line — median, box — upper and lower quartile,
vertical line — most extreme non-outlier value
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