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Current available therapies for patients with moderate to severe ulcerative
colitis (UC) refractory to corticosteroids have often loss of response over
time attributable to immunogenicity of biologics and need for therapeutic
drug monitoring for treatment optimization. Tofacitinib is an oral, small
molecule Janus kinase inhibitor that is being investigated for UC. The |
objectives of this analysis were to develop a population PK model of 0.1
tofacitinib using pooled data from Phase 2 and 3 studies and evaluate the
possible relationship between exposure and covariates.
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Methods

Data from 1054 patients (median age: 41 years; median weight: 74 kg;
median baseline Mayo score: 9) receiving tofacitinib either as 0.5, 3, 10 or
15 mg twice daily (BID) were analyzed using FOCE with Interaction in
NONMEM. The following patient characteristics were assessed as covariates
on PK parameters using a full model approach: race, sex, age, body weight,
baseline creatinine clearance, baseline C-reactive protein, baseline albumin,
ethnicity and use of concomitant medication (oral steroids and 5-ASA).
Missing covariates were imputed using a single imputation method, based W1 0.5mg BID W1 3mg BID W1 10mg BID W1 15mg BID W2 10mg BID
on the remaining available data. Inferences about clinical relevance of . 3 ; k- - D
parameters were based on the resulting parameter estimates of the full
model and measures of estimation precision (asymptotic standard errors,
bootstrap 95% confidence intervals). Total BLQ concentrations were 4.5%
of the total concentration measurements and were discarded in the
analysis. Goodness of fit (GOF) plots and Visual Prediction Checks (VPC)
were used for model selection and evaluation.
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Figure1: Goodness of Fit plots per dose levels for phase 2 and 3 trials. Symbols
represent observations and solid line represents the line of identity.

Concentrations are log-transformed.
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Tofacitinib PK was characterized by a one-compartment pharmacokinetic
model with first-order elimination, first-order absorption, an absorption lag
time and an IIV on residual error. The following covariate relationships were I e I A R I R I -
fs__,ignific?]nt, ba_setd on 95% bootstrap confidence intervals of the fixed effect oo s B e After Dose (Hours) o 0
or each covariate:

 CL/F increased with increasing BCCL, consistent with a renal elimination
component (~30%) of tofacitinib clearance. The 25, 50th, and 75th
percentiles of BCCL in the analysis dataset were 91.45, 108.9, 128.7
mL/min, and corresponding predicted CL/F values were 23.3,
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« CL/F was 7.6% lower for Asians, and 8.5% lower for those 4%/\, {% ﬁ\ 2_5_]% 4-
identified as “other race”, compared to the rest of the study S N F 3- \ \

Figure 2: Log-transformed visual prediction check per dose and per week (W1, 2, 8) for
model predicted and observed concentrations of tofacitinib. Symbols represent observed
concentrations (Ph3:red/Ph2:black), predicted median values and corresponding 90%
prediction interval defined as black solid and shaded region, respectively.
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. FullModel Figure 3: Observations (circle), and population (blue line) and individual (red line)

Base Model

Typical Typical value Bootstrap predicted concentrations for time after dose for Phase 2 and Phase 3 studies
Parameter value (RSE %) Median 95%Cl

(RSE %) .
CL/F (L/hr) 24.8 (1.13) 24.9 (1.13) 24.93 24.21~ 25.65 CO n C I u S | O n S
V/F (L) 109 (1.14) 108 (1.12) 107.84 104.30 ~ 111.11
Ka (hr) 10.4 (9.71) 9.31 (8.63) 9.92 8.49 ~ 14.83 The proposed model adequately describes tofacitinib plasma PK that was found
F1 1 FIX 1 FIX 1 FIX NA consistent between phase 2 and 3 studies. This model will be used in the next
Lag Time (hr) 0.235 (0.62) 0.229 (0.40) 0.232 0.227 ~0.238 step tc_> evaluate the exposure-response correlcjtion between tofacin_itib exposure
Effect, . o, - 118 (13.73) T 1 04~134 and primary and secondary endpoints of remission and mucosal healing at Week 8

- (central read) based on Mayo scores.

Effect,gan ol — 0.924 (2.57) 0.924 0.879 ~ 0.965
Effect mer o1 - 0.915 (5.39) 0.915 0.852 ~ 0.968 Re fe Fences
Effectgay o — 0.379 (8.44) 0.380 0.308 ~ 0.459 _ N _ o _ _
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