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Introduction Results (cont’d)

Although warfarin is a widely prescribed narrow therapeutic index anticoagulant, Table 1: Estimated parameters for the K/PD model based on data from European (Hamberg estimates (2)) EISUI;AegT ?_e_rﬁegt timde ig thehra'pelljltiCdI'NR ranget_of t2'3 during warfaritn therapgl LOFd(A)_ Europeans in the
suboptimal dosing can cause serious complications including bleeding and thrombosis. and an ethnically diverse population (our estimates) (wz;rfarindorsl‘,?n((l g%n) (=) efinically dlverse patients recelving genolype-guided dosing
Genotype-guided algorithms, such as warfarindosing.org, have been developed to Y Hamberg Estimate Our Estimate A) o B)
. . S . . . ; 0
facilitate optimal dosing In patients, for whom genetic information (VKORC1, CYP2C9, (% RSE) (% RSE) Homogenous Europeans (EU-PACT Trial)  Ul-Health patients receiving genotype-guided dosing
and etc.) is available. However, these regression-based algorithms primarily provide Structural Model A (57% AA, 17% Hispanics, 16% White, etc.)
maintenance dose recommendations and are typically developed based on data from CL per *1 allele (L/h) 0.174 (4.48) ) Genotype guided grop_———— .
Caucasians on stable warfarin dosing. Findings from the COAG (Clarification of Optimal CL per "2 allele (L/h) 0.0879 (15.0) S .| " Conteol group S
Anticoagulation through Genetics) trial, which was conducted in a diverse population CL per *3 allele (L/h) 0.0422 (46.0) Same (FIX) g n =228 W |
(27% African Americans and 6% Hispanics), suggest that African Americans actually did Age Effecton CL (% change/year) 0.571 (57.8) 2 :
worse when receiving genotype-guided dosing compared to those receiving standard VL) 14.3 (3.45) : Ezo
dosing (1). To overcome these limitations, we developed a dynamic, pharmacogenetics- Ka (1) 2 (FIX) E E "
guided dosing nomogram that can guide optimal warfarin dosing in diverse populations. D Parameters - I i
Structural Model O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 AR O e %ﬁ'ﬂ%‘“’ ﬂ‘ﬁfﬁ
Emax 1 (FIX) 1 (FIX) Day Days
M et h O d S \IéC 1.15(4.4) 1.33 (2) Figure 4: Simulated INR profiles in virtual individu_als with differ_en_t combinati_ons of covariates, such
s0 Per VKORC1 G allele (mg/L) 2.05 (10.2) 1.71 (2) as VKORC1 and CYP2C9, who were dosed according to our optimized warfarin dosing nomogram.
EC., per VKORC1 A allele (mg/L) 0.96 (9.7) 0.58 (7) INR simulations for A, B) an ethnically diverse population and D, E) for a European population
Data from patients of diverse ethnicities (57% African Americans,17% Hispanics, 16% MTT1 (h) 28.6 (2.4) 49.9 (V) A) B) 4
White, and others) initiating warfarin with genotype-guided dosing (warfarindosing.org) MTT2 — MTT1 (h) 89.7 (4.6) 44.8 (18)
were used in this study. Data management and exploratory analysis were performed in R Interindividual variability VKORC1 3 VKORC1
(version 3.2.1). The Rosendaal method was used to calculate time in therapeutic range, Necso (%) 34.0 (6.1) 113 (8) _g;‘; RS B
assuming linear change between two consecutive INR measurements. A mechanism- Nkpe (%) 58.9 (17.3) 42.9 (7) AL = A
based population kinetic-pharmacodynamics (K-PD) model characterizing warfarin Residual variability
dose/response was developed by expanding the model by Hamberg et al. (2) in EINR 20.0 (1.2) 20.5 (3) e N e s e s s e e e s s B R e
NONMEM® (version 7.3). Treatment Day Treatment Day
_ _ _ _ _ _ Table 2: A) Pharmacogenetics-based loading dose grid (in milligrams) according to VKORC1 and CYP2C9 4 4
Figure 1: Representation diagram for K-PD model of warfarin dose/response relationship genotypes to be used for days 1 and 2; B) Pharmacogenetics-based dose grid in maintenance dose calculation C) o D) —
MTT1 to be used starting on day 3; C) Dose-adjustment nomogram during warfarin initiation ’ o /1 I I
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N 7T GA 10 7.5 7.5 0 S 0 GA 6.7 5.2 4.4 3.2 2.1 2 Figure 5: Comparison of warfarin maintenance doses for a 70-year old individual calculated
K, l AA 3 3 3 3 3 3 AA 32 | 2.7 | 24 2.1 1.7 1.4 using our nomogram vs. dose recommendations shown on the FDA label for Coumadin® (27).
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Warfarin initiation nomogram was developed based on simulations in virtual individuals 1.3-1.5 No change S 6 S 6 S 6
with different covariate combinations. The parameters reported by Hamberg et al. (2) and 1.6-1.8 | 10% £ 4 £ 4 £ 4
those trained with our own dataset were used to simulate dose/response behavior In bay 3 1.9-2.1 | 20% ; 2 . . L ; 2 ' i ; 2 u i i
European and ethnically diverse populations, respectively. 2995 | 50% o s s s e *um e e *uy*g o
Figure 2: Research plan to develop optimized dosing nomogram in a diverse population > 2.5 Hold dose for 1 day, then | 50% FYP2C Genotypes CYPers Genotypes Fracs Genotype
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xgx > S}G_)F”M“‘ed Population Day 5/6 ;2_23 TOZZT/?nge  Exploratory analysis indicates that our patients spent less time In therapeutic range
< /PD Model /1 \ 3: 1_3:9 | 50% compared to Europeans in the EU-PACT trial (55% vs. 65%) at 70-90 days of therapy.
N | 40 Hold dose for 1 day, then | 50% « We deve.loped a c_lynamlc dosing nomogram that could enable patleptg_ to reach
[j':f"*m‘fm opimized Dosind - ’ therapeutic INR within 1 week and remain stable across genotypes and ethnicities.
v ‘**D*D*D*’” <15 T 20% « Our nomogram was developed using data from patients newly starting warfarin and could
N /' 1.5-1.9 1 10% make more accurate loading dose predictions.
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