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Purpose: To apply a mechanism-based, population pharmacodynamic model to the inhibitory Aspirin + Table II. Final estimated pharmacodynamic model parameters
. . . . . . Aspirin Naproxen Naproxen .
effect of naproxen on the reversible inactivation of cyclooxygenase-1 (COX-1) by aspirin. Sampling Strate
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studies, eleven patients received 325 mg of aspirin, either 220 mg or 440mg of naproxen Naproxen aproxen Aspirin - post trelatme':' " s g H;“ g b o o
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sodium and co-administration of both naproxen and aspirin. Whole blood platelet Aspirin + PING COMPIEtE when ret £l A AAAANAS
. ) Naproxen - N— to baseline resistance (0 h) is ¥ FWw NV
aggregometry was utilized to measure the aggregatory response of platelets in the presence of hi g =———
_ _ ) achieved. Structural model g }% = =
both collagen (1ug/ml) and arachidonic acid (0.5 mM) at 0, 2, 4, 8, 12, 24, 48 and 72 hours  (h) 0.022 19.3 - 125 A f 47 41
after drug administration. Pharmacokinetic parameters from the literature were utilized to Study Period 1 Study Period 2 Study Period 3 . c L
. . L . . . K (mg/L)Leh? 0.102 10.8 11.0 16.8 o
simulate expected concentrations of drug within each subject. Pharmacodynamic modeling of , , o
] ... oo i Figure 1: Randomized three way-cross over scheme. Platelet aggregation in whole blood samples was measured
the aggregatory response was analyzed using ADAPT V maximization likelihood expectation using an impedance aggregometer. Platelet aggregation was stimulated by collagen (1 pg/mL). Sampling for each B (mg/L)* 0.005 27.8 49.1 23.7 T I —
maX|m|zat|on. (MLEM) algorithm using ap additive errqr _modgl. N study period is listed above, and each study period was separated by a washout period (arrows). ke (h7Y) 420 46.0 130 60.8 Il Naproxen— Interquartile Range
Results: Inhibition of platelet aggregation after administration of aspirin occurred at 2 h and N .
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platelet function returned to baseline between 72-96 h. Following administration of naproxen | S A il Bt
alone., inhibition of platelet aggregation qccurred at 2 h e.md platel.et. funFtlon retu.rrTed to B / Y WYY v viamay v’ r - A Aspitin - Mecian Response
baseline between 8-24 h. Platelet aggregation after concomitant administration of aspirin and g™ iy y WA ) S / N _
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pharmacodynamic model was based the turnover of COX-l(k ) and integrates the irreversible . )\” T —~4 ‘ |\ \ (-) not gstlmated; (K) second—orc.jer rate con.st:?nt Qf irreversible enzyme inactivation by aspirin; (k;) %er.o—order Toni)
o ) ) out/ ~ o ) | ¥y A ‘ B _ ¢ production rate constant; (k) first-order elimination rate constant; (k_,) enzyme and naproxen association rate Fi 5. Simulated ; files of 1000 th tical patients aft ltiple dosing of aspirin (325 mg)
effect of aspirin (K) with the reversible effect of naproxen binding on COX-1 activity. Fitted ‘ ‘ - : : : : = ‘ = : ' : g = constant; (k) enzyme and naproxen dissociation rate constant; (o,,,) additive error term (expressed as a (;’;é)remg') I::]l; aaipiﬁﬁ%?p?&inryczzik;i(:]Ztci)on therapeyorcfvlecf apawlzgks ?S.milr,ngllijor:s einc?jc!lzg (?A)azs;aril:;n onc?gd;iT;pcrlgzzg
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pare_wm.eter Valu_es fo_r K_ (9'102 h ('10'_8() RSE)) and kout (0'022 (19'3A’RSE))' with the standard standard deviation). simultaneously with naproxen, (B) naproxen dosed once daily 3 hours after aspirin, (C) naproxen dosed once daily 3 hours
deviation of inter-individual variability equal to 0.0093(mg/L)'eh! and 0.006 h' and Visual Predictive Check before aspirin, (D) naproxen dosed twice daily for one day (3h and 15h) after aspirin, (E) naproxen dosed twice daily for one
respectively, were found with the current pharmacodynamic model. | e — l week (3h and 15h) after aspirin.
Conclusion: A mechanism based-pharmacodynamic model has been applied to a concomitant | g | §N ,‘} Z . . Conclusion
dose of naproxen and aspirin. This study suggests that naproxen has an inhibitory effect on the A 77/ | \,;J“,f,,‘;f’/‘ P W / ' i e
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time-course of aspirin based anti-platelet effect. N 2 = R R AN a0l | e b ; , . .
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l S T e e e e e e Y S e e T _ interaction between aspirin and naproxen on the inhibition of platelet
gis:rm\ Parameter Population estimate Figure 2: Time course of ex vivo whole blood aggregometry induced by collagen (1 pg/mL) following oral © B : ' | c aggregatlon'
_Kd_,Vc X Aspirin model administration of aspirin (325 mg) (A & D), naproxen (220 mg) alone (B), naproxen (440 mg) alone (E), of ° Interaction is moderate as compared to the complete blockage of
Génial K, (h1) 11 concomitant administration of aspirin (325 mg) and naproxen (220 mg) (D) and aspirin (325 mg) and naproxen
| ky(h) 2.1 (440 mg) (F). the aspirin-mediated effect by ibuprofen.
\
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NC( /A L) del Table I. Area under the effect curve for aspirin, naproxen and combination therapy % } s } ’ ® Fast off rate (koff) SuggEStS naproxen remains bound to COX for a
Oral aproxen mode - - § %7 WA / -y / . . .
Navroxek A e B s K, (h) 1.98 Therapy Median (Ohmseh)  Interquartile Range decreased amount of time, relative to ibuprofen (Table II).
centil | | periphera kyp () 0.147 (Ohmse<h) J Si lati f | dosi i indicat that
" Koo (P0) 0.198 — _ __ aec =3 2B HE o (s) imulations of several dosing regimens indicate at co
ka(h) 0.097 P administration of aspirin before naproxen would have decreased clinical
V., (V/F) (L) 3.35 Naproxen 41.5 19.3-131 / E =
Pharmacokinetic parameters were fixed to literature values and served as the driving function for the Aspirin & Naproxen 162 80.4 — 248 ' : : 6 % LY & ' ' ‘ ‘ ' ‘ consequences.
pharmacodynamic analysis*?. Figure 3: Predictive performance of the population pharmacodynamic model of the anti-platelet effect following ® Future studies CharaCterIZIng pharmaCOklnenCS for use in a full
dE o The magnitude of effect was measured by subtracting the baseline platelet aggregometry value for a given oral administration of aspirin (325 mg) (A & D), naproxen (220 mg) alone (B), naproxen (440 mg) alone (E)
Kin —_— = R - — - - — - - i . .. . . . . ! ! !
dt km‘ Kour * E—K ¢ Case  E~kon * Cnap +kog * EN (1) individual from values observed during pharmacological treatment: AE, = (Ry-R,). Kruskal-Wallis ANOVA using concomitant administration of aspirin (325 mg) and naproxen (220 mg) (D) and aspirin (325 mg) and naproxen PK/PD model may be warranted .
. Kon®Crap Enzyme + f_h = Kon*Coap*E —kog» EN— Kk, EN (2) Bonferroni correction indicates all study periods statistically differ from one another (p<0.015). (440 mg) (F).
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the relationship between reversible enzyme binding kinetics and the anti-platelet effect of naproxen (3). e s Prscin () Popten el st (007 et b Frcchon (O Tive e o ' ' o
The production rate constant (kin) was fixed to a product of the turnover rate constant (kout) and baseline Figure 4: Precision plots of the final population pharmacodynamic model observing (A) individual model prediction versus observed value, (B) population model prediction versus observed value, (C) individual model prediction versus Acknowledgement is given to The Dent Family Foundation as well as the State University at New York —
aggregometry values (R,)(4). Each patient baseline aggregometry (R,) was fixed to a patient specific value standardized residuals, and (D) observation time versus standardized residuals. University at Buffalo/Novartis Fellowship Program for financial support.
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