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Background:

This review is an addendum © the primary review completed by Dr. Sue Chih Lee on
03/22/04 for this NDA. Pregabelin was originally developed for thrice daily dosing. To
enhance patient compliance, twice daily dosing was later pursued and is the currently
proposed regimen. Pfizer attempted to link the TID and BID regimens through modeling
and simulations. However, in those analyses, data from both DPN and PHN trials were
combined and the posterior check indicated that the 300-mg dose was not well predicted.
An information request seeking additional analyses was originally sent to Pfizer on
07/14/04 and the elements of this request were further clarified 08/02/04. Specifically,
the 07/14/04 communication requested,;

The Division recommends that Pfizer conduct additional modeling and

stmulation analyses for the PHN indication as follows:

A. Model the TID mals (Studies 30, 45, 127) to predict the BID
outcome for trial 196 at Week 8.

B. Model the BID trial (Study 196) to predict the TID outcome for

trials 45 and 127.

Explore modeling by treating the pain scote as categorical outcome as
well as continuous outcome.




Pfizer submitted the response on 08/12/04 with additonal analyses concluding
that total daily dose 1s predictive of the pain score response independent of the
regimen (TID or BID). Plizer noted that due to time constraints the cross-
validation exercise for the TID trials alone (leave-cne-study-out) was not
performed and that the predictions were summarized differentty from graphical
and tabular presentations requested by the Agency.

Summary of the Analyses

Additional analyses were performed in the PHN alone population to further assess the
predictive performance of the model for both BID and TID regimens. The exposure-
response moedel was based on a pooled analysis of four PHN studies {1008-030, -045, -
127, -196), treating the daily pain scores as an ordered categorical response. Details of
the model development, internal posterior predictive check, external (cross-validation)
posterior predictive check can be found in Addendum 1. Model fit to the TID trials
(studies 1008-030, -045, and -127) was used to predict the outcome in the BID trial
(study 1008-196), and conversely, a model fit to the BID trial was used to predict
outcomes for the three TID trials. Details of modeling TID data and predicting BID data
and modeling BID data and predicting TID data can be found in Addendum 2.

The BID data alone did not contain sufficient information (study 196) to adequately
characterize the curvature of the dose-effect or placebo-time profiles. The estimates of
the parameters used to model these profiles were highly correlated and a reduced model
employing linear does-effect and placebo-time sub-models was subsequently used to
predict outcomes of TID regimen.

Model developed using TID data adequately predicted outcome of BID regimen In most
of the extemal, cross dose regimen prediction checks, outcome for the placebo group was
predicted poorly and high dose at later time was predicted better (see figures | and 2),
although the overall predictions are no worse than those from BID to BID or BID+TID to
BID or TID internal predictions. This implies that; (1} TID and BID tend to have simiiar
dose-response, (2) dose (not dose regimen) is the major determinant for pain score value
(not the pain score changes from placebo arm, see item 3), and (3) pain score change
from baseline for placebo groups has the largest variability among trials.

When sponsor used the means of placebo pain scores as reference, the dose-response
curve appeared nicely for all trals and cross trials. If the placebo pain score for each trial
was used separately, the rank order of dose-response (delta from placebo) is less than
typical dose-response curve across trials.

The deviation in prediction is in the 0.25-0.34 point range (the net change in pain score
from baseline at 300/600mg dose is about 2 to 2.5 points, for placebo it is about 0.7 to 1
points).

Overall, the cross regimen predictions are acceptable. This means that the BID regimen
is equally effective as TID and has on the same dose-response relationship as TID (but
this does not mean the BID trial itself is confirmed).
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Addendum 1
Results of Proposed Analyses as Per NDA 21-723 Submission, Dated July 20, 2004

BACKGROUND

A pregabalin exposure-response analysis in patients with postherpetic neuralgia (PHN)
and diabetic peripheral neuropathy (DPN) was previously reported (RR 754-00011). The
analysis was based on pooled data from 8 patient studies (1008-014, -029, -030, -045, -
127, -131, -132). For 7 of these studies pregabalin was administered TID with the
exception of PHN study 1008-132 where pregabalin was administered BID. The final
model indicated that response in neuropathic pain was a function of total daily dose

independent of frequency of administration.

The final model (RR 754-00011) was used to perform a posterior predictive check (PPC)
of the weekly mean pain scores for pregabalin given BID in a PHN population from an
independent study (1008-196) that was not used in the development of the final model as
previously reported (RR 754-00019). The PPC confirmed that improvement in weekly
mean pain scores was a function of total daily dose independent of BID or TID
administration.

At the Agency’s request, additional analyses have now been performed in the PHN alone
population to further assess the predictive performance of the model for both BID and
TID regimens.

The following sections provide details regarding the methods, results and conclusions

from these additional analyses.

METHODS
Model Development

A pregabalin exposure-response model has been developed for the PHN alone population
based on a pooled analysis of four PHN studies (1008-030, -045, -127, -196), treating the
daily pain scores as an ordered categorical response since daily pain scores were
measured as integral, ordinal values on an 11-point numerical rating scale. A similar




model building procedure was followed to that described for the pregabalin exposure-
response model in the combined PHN and DPN popuiations (RR 754-00011).

A base model was developed postulating several parametric forms for the drug model
including: Emax-type, power, and linear dose-response models. The final base model
was selected based on likelihood ratio tests (LR Ts), where the difference in the minimum
objective function (AMOF) values between two hierarchical models is approximately
distributed as chi-square with the number of degrees of freedom equal to the difference in
the number of parameters estimated between the two hierarchical models. A
AMOF>10.8 for | degree of freedom corresponding to a significance level of o=0.001 to
reject the null hypothesis (i.e., the fixed parameter in question has no influence) was used

to guide base model development.

It should be noted that no additional modeling was performed to investigate alternative
placebo models. The final parametric form of the placebo model including study-
dependent placebo effects as described for the combined PHN and DPN exposure-
response model (RR 754-00011) was employed for the PHN alone model development.

A full model was developed simultaneously fitting all covariate parameters investigated
on both the placebo and drug components of the final base model. Wald’s approximation
method (WAM) was employed to rank all 2* possible submodels derived from the
presence or absence of each of the £ covariate parameters in the full model. The top 15
models based on the WAM rankings were then fit using the NONMEM software and the
final model was selected as the one with the largest value of Schwarz Bayesian criterion
(SBO).

Internal Posterior Predictive Check

To assess the predictive performance of the final model an internal posterior predictive
check (PPC) was performed simulating 300 hypothetical datasets of daily pain scores
conditioning on the design, observed covariates, and dropouts for each of the four studies
used in the development of the final model (1.e., 1008-030, 045, -127, -196). Parameter
uncertainty was taken into account in the simulations by sampling a different set of
population estimates for each of the 300 hypothetical trials from a multivariate normal
distribution using the population mean estimates and covariance matrix of the estimates
from the final model fit. Weekly mean pain scores were calculated within a patient from
the daily pain scores for the observed data and for each of the 300 hypothetical datasets
for each study design. For each individual, the mean of the last 7 daily pain scores



{(observed or simulated) were carned forward (LOCF) to impute the misstng observations

after dropout. These weekly mean pain scores were then averaged across patients to
obtain population means. Key order statistics (percentiles) of the weekly population
mean pain scores for each treatment group from the 300 simulated trials for each study
were calculated. These statistics were compared to the weekly population mean pain
scores obtained from the observed data for cach study (L.e., 1008-030, -045, -127, -196).
The model was considered to be consistent with the data to the extent that the observed
population means were contained within the distribution of the simulated population

means and no systematic biases were observed.

External {Cross-Validation) Posterior Predictive Check

To further assess the predictive performance of the model, cross-validation was
performed using a ‘leave-one-study-out” strategy. This strategy entailed fitting the final
model to three of the four PHN studies. An extemal PPC was performed using these
cross-validation fits to predict the weekly population mean pain scores on the study that
was excluded. The external PPC was performed in a similar fashion as described above
for the internal PPC. This external PPC was performed for each of the 4 PHN studies
excluded individually:

{. Fit the final model to the PHN data for studies 1008-030 (TID}, -045 (TID), and —
127 (TID) and perform a PPC on study 1008-196 (BID).

2. Fit the final model to the PHN data for studies 1008-045 (TID), -127 (TID), and —
196 (BID) and perform a PPC on study 1008-030 (TID).

3. Fit the final model to the PHN data for studies 1008-030 (TID), -127 (TID), and —
196 (BID) and perform a PPC on study 1008-045 (TID),

4. Fit the final model to the PHN data for studies 1008-030 (TID), -045 (TID), and —
196 (BID) and perform a PPC on study 1008-127 (TID).

To the extent that the internal and external (cross-validation) PPC results provide
adequate predictive performance, they would suggest that the final exposure-response
model using total daily dose as a measure of exposure, is predictive of the pain score
response, regardless of regimen (i.c., BID or TID).



RESULTS

BASE MODEL DEVELOPMENT

Daily pain scores were collected as integral, ordinal values on an 1 1-point numerical
rating scale from 0 to 10. In the analysis, the pain score (PS) was treated as an ordered
categoncal variable. The mean of the 7 most recent available baseline pain scores
observed during the baseline study phase was used for each patient’s baseline.

The general form of the population pharmacodynamic (PD) model is given by the

following expression:
lOgit[P(PS:j <m)|= éﬁﬁk +Opa5e(PSi0 ~ 6.5} So (tj'Xi J+ 14 (ij"[j'Xi)""?i

where logit(p) = log(p)-log(1-p), P(PS;; < m) denotes the probability that the daily pain

score, PSy, for patient i at time ¢, is less than or equal to some score m, PS;g denotes the
average baseline PS for patient i, f, denotes the placebo-time effect, f; denotes the drug
effect where D denotes the pregabalin dose, X; denotes a vector of patient covariates that
may influence the placebo-time and/or drug effects, and 77, denotes an interindividual
random effect with zero mean and variance &f. Gy is a regression parameter that adjusts
the population mean baseline logit probabilities (3, k = 0,...,9) for the individual’s

observed average baseline pain score.

The parametric form for the placebo-time effects {f,) including study-dependent placebo
effects is given by the following expresston:

Sp (Ij): Pmaxk(l—eﬁkpklf )

where Pmaxy 1s the asymptotic maximum placebo effect (for study k), and k. is a
constant that governs the rate at which the placebo effect reaches this maximum.

Three classes of drug models (f;) were considered: Emax-type, linear, and power model
dose-response. For all three classes, a time-dependent exposure effect was included to
investigate the time of onset of the drug effect.



The sigmoid-Emax model with the time-dependent exposure effect 1s given by the

following expression:

enfafes)f

fd(Dij"j = 7
EDL, {D,j(lﬁe‘ i fﬂ

where Emax denotes the maximum drug effect (on the logit scale), EDsy denotes the dose

corresponding to 50% of the maximum effect, ydenotes the sigmoidicity parameter (i.e.,
Hill coefficient) governing the steepness of the dose-response, and k., Is an equilibration

rate constant governing the rate of onset of the drug effect.

The power dose-response model with the time-dependent exposure effect is given by the

following expression:

_ Y
Ja(Dy.tj) =Q{D‘-j[1_e kegt; )J

where o denotes the slope parameter for the power model, and k., is as previously
defined. With y=1, the power dose-response model with the time-dependent exposure
effect collapses to the linear dose-response model with the time-dependent exposure

effect given by the expression:

fa’ (D.,nt, ): Bdrg LD:j (1 —e Tt JJ

The base model development process started with the sigmoid-Emax model with the
time-dependent exposure effect. The sigmoid-Emax model was considered the reference
model from which reduced models were considered to test the sigmoidicity (y= 1),
nstantaneous onset of drug effect (ie, k., = =), and the absence of a drug effect (ie,
Ja=0). The changes in the minimum objective functton values relative to the reference

model are shown in Table 1.




Table . Base Model Selection - Emax-Type Models

Base Model Description MOF AMOF
Sigmoid-Emax w/ Time-Dependent Exposure (Reference) 155043.988 -
Emax w/ Time-Dependent Exposure (ie, y= 1) 135053.169 9.18
Emax w/ Instantaneous Exposure (ie, y= 1, ky, = =) 153060.279 16.29

No Drug Effect Model (i¢, /= 0) 155548.928 504.94
MOF = Mimmum cbjective function value.

AMOF

]

Change in MOF relative to reference model.

It was noted that in all of the Emax-type models, EDs; estimates were higher than the
maximum dose studied (i.e., >600 mg/day), and the population estimates of Emax and
EDsqo were highly correlated (p>0.95). This suggests that the range of doses studied does
not provide sufficient information to precisely estimate these parameters and 2 model
with less curvature than the Emax model (i.e., a model that does not have an asymptote)
is appropriate. Therefore, power dose-response models were tested as alternatives to
Emax models. The power model with time-dependent exposure (oD( 1- ") was
considered the new reference model and reduced models were evaluated to test the
curvature (= 1), instantaneous onset of drug effect (i.c., k., = ), and the absence of a
drug effect (i.e., fo = 0). The changes in the minimum objective function values relative
to the new reference model are shown in Table 2. When vis equal to 1, the new
reference model collapses to the linear exposure-response model.

[n fitting the power models, high correlations between the estimates of ¢ and ¥ were
observed (p>0.95). To reduce this correlation, dose was scaled such that o represents the

drug effect at 300 mg/day, which resulted in a more stable model fit (p=0.85).

Table 2. Base Model Selection — Power/Linear Models

Base Model Description MOF AMOF
Power Model w/Time-Dependent Exposure (Reference) 155043 845
(o(D(1-e77))%)

Linear w/ Time-Dependent Exposure (y=1, aD{1-¢*%")) 155062.670 18.825

Instantaneous Exposure (ke;=oo, oD 155052.526 8.681
Instantaneous Exposure with Scaled Dose {keg=eo, { D/300)Y) 155052.525 8.680

No Drug Effect Model (i.e., f; = 0) 155548.928 505063
MOF = Minimum objective function value.
AMOF = Change in MOF relative to reference model




These base model results indicate the following:

* When only PHN studies are combined, dose-related drug effects do not support
Emax-type models. The maximum dose studied does not appear to have reached a

plateau on the dose-response curve.

* Power models describe the drug effect as well as Emax models (similar MOF
between reference models in Tables | and 2). A power dose-response model with
instantaneous onset of drug effect appears to be parsimonious. Scaling the dose
reduces the correlation between parameter estimates leading to a more nurierically

stable model.
* Dose-related drug effects are statistically significant (AMOF = 300, p <0.001).

¢ The curvature parameter y in the power model (a(D{1-¢™*)") is statistically significant
(AMOF = 18.83, p < 0.001) suggesting there is departure from a linear (y=1) dose-

response model.

* A time-dependence of the drug exposure is not statistically significant (AMOF = 8.68,
p=0.003).

On the basis of these results, the power model without a time-dependent exposure effect
was considered the final base model used for subsequent model development.

The NONMEM control stream and output for the final base model with study-dependent
placebo effects are provided in the Appendix.

Full Moedel Development

A full model was developed building on the final base model discussed in the previous

section.

Covariates were investigated on the maximum placebo effect (Pmax) including: gender
(SEX; =0 for females, SEXi=1 for males), age (AGE)), body weight (WT,), and average

baseline pain score ( PSio ). Regimen (TID vs BID) was not included as a covariate since

this effect was confounded with the study-dependent placebo parameters. The placebo
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covariate parameters were included in the model in multiplicative form given by the

expression:

e e O
[ WL I PS:’O} '
8okg) |65

where Pmax, denotes the typical Pmax for study k (k = 1,...,4) for a 70-year-old, 80 kg,

EX [ AGE, \Jg"’*:*‘

70 vis

Pmax; = Pmaxy ll +olpl)

Sex

N

female having an average baseline pain score of 6.5. For the categorical covariates the
covariate parameters (eg, @02/} represent the fractional change in Pmax. For the

continuous covariates the scaled covariate raised to a power (ie, the covariate parameter
- value) represents the fractional change in Pmax for patients at a given value of the

covariate relative to the scaled value. For example, the scaled continuous covariate,

AGE/70 yrs, raised to the power, 9”’1"), denotes the fractional change in Pmax for a

age
patient of AGE, relative to a 70-year-old patient. For the continuous covariate parameters,

a value of one mdicates that Pmax is directly proportional with the covariate.

Covariates were investigated on both the scaling parameter () and the curvature
parameter () including: gender, age, body weight, and average baseline pain score. A

multiplicative model was employed given by the expressions:

(ex) fa) . 6;/(1)
(a.) 'EXJ' A GEI Hage W]'} 0“‘( PS‘ i0 base
a;p =a,\l+ g.s'ex P —
70 yrs 80 kg 6.5
(7! o7 gl
EXi AGE age WT. wi PS; base
Yi=7%o (1 + B.s(e);))s : Ti ———S@*
70 prs 80 kg 6.5

where @, and }, denote the typical erand v, respectively, in a 70-year-old, 80 kg, female
having an average baseline pain score of 6.5.

In addition, CLcr and regimen were investigated as covariates on drug exposure since
pregabalin is renally cleared, and regimen differences (BID vs TID) may result in
different peak-to-trough concentration fluctuations. The covariate-adjusted drug

exposure, denoted D;- , substituted for dose (D) in the drug model is given by the

expression:

-11-
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It should be noted that these drug exposure covariate parameters are equivalent to a
reparameterization of their effects on ¢ This choice of parameterization was selected to
infer that these covariates’ influences were on drug exposure rather than a
pharmacodynamic property of the drug. It should also be noted that for the original
exposure-response model developed for both the PHN and DPN populations, preliminary
modeling using average steady-state pregabalin plasma concentrations derived from a
population PK model and the individual patient’s estimated CLcr showed no advantage
compared to dose as a measure of drug exposure (RR 754-00011). Therefore, a decision

was made to use the Cler-adjusted dose (D;—) as described above so that formal testing

of the CLcr effect could be assessed.

The full model was fit to the daily pain scores and resulted in a decrease in
MOF = 484.359 (p <0.001) relative to the final base model with the study-dependent
placebo effects. Therefore, combination of these parameter effects have a significant

influence on the placebo and/or drug parameters.

The NONMEM control stream and output for the full mode! are provided in the
Appendix.

Covariate Model Reduction

The WAM algorithm was applied to the full model fit described in the previous section
and the top 15 ranked models based on Wald’s approximation to the SBC were fit using
NONMEM. The WAM results comparing the Wald-based approximations and the actual
NONMEM-based LRT and SBC statistics are given in Table 3.
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Table 3. WAM Results

Wald Covariates Included* LRT (AMOF) SBC NONMEM
Rank  Pmax o ¥ Exposure  Wald NONMEM Wald NONMEN  Rank
5 AB  ABG AW 26394 201125 -£54.4d s3I0
2 AB AB,G W 35603 31.905 -153.63 -131 77 2
7 AB W.,B.G R 3o.471 32,701 -135.35 -132 16 3
4 AB AWBG A 20.365 22,5397 -154.43 -152.54 4
1 AB AWBG A R 13.408 13.361 -153.38 -153.36 5
8 AB AWBG AW 18.311 13,512 -155.83 -133.43 6
3 AB B.S AW R 25.608 24.825 -154.05 -153.66 7
6 AB W.B,G A R 27.211 26.898 -134.85 -154.70 8
g AB AB,G AW R 18.812 16.545 -136.08 -154.95 9
12 AB B.G AWG 30.790 28.203 -136.64 -155.33 10
I5 AB W.B,G AW 31.985 28.354 -157.24 -155.42 t
10 AB AWBG AW R 8.014 1.279 -156.12 -155.75 12
11 AB W.B,G AW R 16.202 18.629 -156.28 -155.99 13
13 AB AW B.G A R 9.293 9.197 -156.76 -156.71 14
14 AB BG AWG R 20.695  20.831 -157.03  -157.09 5

* A= Age, B =Base, C =CLer, G = Gender, R = Regimen, W = Weight,

The Wald-based SBCs are in good rank order correlation with the actual SBCs obtained
from fitting these models in NONMEM (p=0.818). These results suggested that the
WAM algorithm performed well in finding a subset of good fitting models. The final
parsimonious model, based on the maximum conditionally ranked NONMEM-based
SBC, was obtained by including covariate effects for age and baseline pain score on .
Pmax; age, baseline pain score and gender on o; and age and weight on v (ie, the first
entry in Table 3 corresponding to NONMEM rank = 1). Moreover, neither Cler nor
regimen effects on exposure were selected for inclusion in the final model. The (inal
model resulied in a AMOF = 20.125 for 7 covanate parameter restrictions (degrees of
freedom) relative to the full model suggesting little loss in explanatory power. The final
model resulted in a MOF considerably closer to the full model than the base model
indicating a high degree of parsimony.

The NONMEM control stream and output for the final modet are provided in the
Appendix.

Parameter Estimates

The parameter estimates for the base, full, and final models are shown in Table 4.
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Table 4. Parameter Estimates + SE

Parameter Base Full Finat
MOF 155,052.525 154 568.166 154,588.291
o’ 8.57 +0.39 8.22£0.38 8.25 + 0.38
Baseline

i 933+0.15 9651014 958 +0.13

it 1.95+0.04 1.95+0.04 1.95 +0.04

Jif 1.63 £0.02 1.63 +0.02 1.63 +0.02

it 1.58 £0.02 1.58+0.02 1.58 £ 0.02

B 1.46 £ 0.02 146 +0.02 146 +0.02

s 1.57 +0.02 1.57+0.02 1.57 +£0.02

Ji? 1.65+0.02 1.66 £0.02 1.66 +0.02

it 1.90 £ 0.02 1.91+£0.02 191 £0.02

Bs 270+ 0.03 2.73+0.03 2.73 +0.03

yen 271 %0.06 274 £0.06 2.73+0.06

Ghae -1 71 £ 0.06 -2.07 +0.08 209+0407
Placebo

Pmax 30 L.51 +0.245 1.18+ 0.198 1.32+0.219

Pmax 45 1.29+0.162 1.20 % 0.140 1.23 £ 0.145

Pmax 127 1.74 £ 0.196 1.58 + 0,158 1.68+0.182

Pmax 196 0.827 + 0.069 1.16 £ 0.085 1.08 + 0.083

Kpte (Days™) 0.0217 £0.0046 0.0213 + 0.0036 0.0189 + £.0035

{1,z (Days) 32.0 32.5 367
Drug

o 1.86 £0.156 292+0311 227+0.163

¥ 0.652 + 0.0638 0.662 +0.0920 0.756 £ 0.056
Exposure

CRCL 0 0.257 4+ 0.526 0

Regimen 0 -0.318 + 0.096 0
Gender Effect

Pmax 0 -0.0722 £ 0.0822 0

o 0 -0.483 + 0.00621 -0.492 £ 0.043

Y 0 0197+ 0.124 0
Apge Effect

Pmax 0 -2.04 £ 0.0940 -1.97 £ 0.08

o 0 1.14 £ 0.421 1.06 +0.33

Y 0 -1.28 +0.260 -1.50 £ 025
Weight Effect

Pmax 0 0.370+£0.178 0

o 0 0.532 +£0.282 0

¥ 0 0.622 + 0.406 1.18+ (.20
Baseline Effect

Pmax 0 0924+0.176 0.886+0.144

o - 0 1.91+0243 197+020

Y 0 0.579 £ 0.485 0

For the final model, the onset of the placebo effect was slow with a half-life of

approximately 32 days. The curvature parameter, y, was estimated less than 1 indicating




that the dose-response was less than dose-proportional. Thus, although the range of

doses studied does not provide sufficient information to estimate the EDs, and Emax,
there is sufficient information to suggest that some curvature is present in the dose-
response. It is noted that the regimen effect was not selected 1 the final model
suggesting that the decrease in pain score response is correlated with increasing total
daily dose as the measure of exposure, independent of regimen (TID vs BID). This
finding will be further evaluated in the following sections based on the internal and

external {(cross-validation) PPCs.

Internal Posterior Predictive Check

The internal PPC results are presented as plots of the weekly population mean (LOCF)
pain scores for each treatment group for each of the four PHN studies {1008-030, -045, -
127, -196) as shown in Figures 1-4. The observed weekly population mean pain scores
appear to be contained within the distribution of the simulated means predicted by the
model. It is noted that the model underpredicts the treatment effect for the 300/600
mg/day TID regimen for Study 1008-127 (Figure 3). For this regimen it is noted that
patients were stratified to doses of 300 or 600 mg/day TID based on estimated CLcr
below or above 60 ml/min, respectively. The endpoint mean pain score at {3 weeks for
this regimen in Study 1008-127 was approximately 0.34 points lower than that predicted
by the final model. it is difficult to interpret this discrepancy as evidence of a regimen
cffect given that discrepancies between regimens at the 150 and 300 mg/day doses were
minimal (Figures 2 and 4). Nevertheless, since the final model did not include renal or
regimen effects on exposure, it is of interest to assess whether a model that includes such
effects may result in improved predictive performance for the 300/600 mg/day TID
regimen for Study 1008-127. To this end, additional simulations were performed using

the full model where renal and regimen effects on exposure were included in the modet.

The internal PPC results for the full model shown as plots of the weekly population mean
(LOCF} pain scores for each treatment for each of the four PHN studies are given in
Figures 5-8. Comparing these plots with Figures 1-4 for the final model show very little
difference 1n the predictive performance between the full and final models. However, it
is noted that the underprediction of the tréatment effect for the 300/600 mg/day TID
regimen for Study 1008-127 is less (Figure 7), resulting in a discrepancy of only 0.22
points between the observed and full model prediction of the endpoint mean pain score at
13 weeks. Therefore, the full model, which incorporates renal and regimen effects on
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exposure, only improves the underprediction of the final model by 0.12 points (.34 vs
0.22 points).

External (Cross-Validation) Posterior Predictive Check

The external PPC results for the final model are presented as plots of the weekly
population mean (L.OCF) pain scores for each treatiment group for each of the four PHN
studies (1008-030, -045, -127, -196) as shown in Figures 9-12. For each figure, the
indicated study was excluded when fitting the final model so as to provide a more
independent assessment of the predictive performance of the model. As expected, the
predictive performance is reduced relative to the internal PPC where all of the data were
used to estimate the parameters of the model (Figures 1-4). Nevertheless, with the
exception of the 300/600 mg/day TID regimen for Study 1008-127 (Figure 11), the
observed weekly population mean (LOCF) pain scores appear to be contained within the
distribution of the simulated means predicted by the final model. Moreover, for the
cross-validation exercise in which the BID study (1008-196) was predicted based on the
model fit from the 3 TID studies (1008-030, -045, -127), less than a 0.25 point difference
in the endpoint mean pain scores at 13 weeks was observed (Figure 12). These results
suggest that the final model provides adequate predictive performance for the BID
regimens even when the model parameters are estimated solely based on data from the

TID regimens.

CONCLUSIONS

* Decrease in daily pain score is correlated with increasing pregabalin total daily dose

as the measure of exposure, independent of regimen (TID vs BID).

» The range of doses studied in the PHN population does not support precise estimation
of the Emax and EDsq; however, there is sufficient information to suggest some
curvature and departure from a linear dose-response model. The curvature parameter,
Y, was estimated to be <1, suggesting that the decrease in pain response at a higher
dose is less than that predicted by a linear dose-response model.
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* Covariate effects for baseline pain score and age on Pmax (maximum placeho effect),

baseline pam score and gender on « (slope parameter of the power modet), and age
and weight on y (curvature parameter) included in the final model explained the
majority of the change in MOF (approximately 464 out of 484 points) between the
base and full models.

The final (parsimonious) model selected based on the WAM algorithm did not

include CLcr and regimen effects on exposure.

Results of the internal and external (cross-validation) PPCs suggest that the final
model using total daily dose as a measure of exposure independent of regimen
provides adequate predictive performance of the pain score response for both TID and
BID regimens. Furthermore, the final model provides adequate predictive
performance for the BID regimens even when the model parameters are estimated
solely based on data from the TID regimens.

Some discrepancies in the model predictions were observed (in the range of 0.25-0.34
points), however, these discrepancies were not observed in a systematic fashion
across the dose rangé, making it difticult to discern if they reflect a deficiency of the

model or some anomaly of the data.
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Figure 1.

Internal PPC to Predict Study 30 using the Final Model. Observed (o)

weekly mean pam scores with LOCF imputation and comparisons with selected

percentiles (median = bold line, 1*

300 simulated trials.
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Figure 2.

Internal PPC to Predict Study 45 using the Final Modet. Observed (s)

weekly mean pain scores with LOCF imputation and comparisons with selected

percentiles (median = bold line, 1™ and 3" quartiles = solid line, 10" and 90" percentiles
= dashed line, 1" and 99™ percentiles = dotted line) of the simulated weekly means from

300 simulated tnals.
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Figure 3.

[nternal PPC to Predict Study 127 using the Final Model. Observed ()

weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, I and 3™ quartiies = solid line, 10" and 90" percentiles
= dashed line, 1* and 99" percentiles = dotted hnep of the simulated weekly means from
300 simutated trials. Note the 300/600 mg/day TID regimen denotes 300 and 600
mg/day TID doses stratified based on the patient’s individual CLer estimate below and

above 60 ml/min, respectively.

Placebo

Pain Score

T T T T T T

0 2 4 6 8 10 12
TIME (WEEK)

Pain Score

-21-

300/600 mg/day TiD

0 2 4 6 8
TIME (WEEK)




Figure 4. Internal PPC to Predict Study 196 using the Final Model. Observed ()
weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, ™ and 3™ quartiles = solid line, 10™ and 90 percenttles
= dashed line, 1* and 99" percentiles = dotted line} of the simulated weekly means from
300 sunulated trials. Note the 300/600 mg/day BID regimen denotes 300 and 600
mg/day BID doses stratified based on the patient’s individual CLer estimate below and
above 60 mi/min, respectively.
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Figure 5.

Pain Score

Pain Score

Internal PPC to Predict Study 30 using the Full Model. Observed {*)
weekly mean pain scores with LOCF imputation and comparisons with selected

percentiles (median = bold line, 1¥ and 3™ quartiles = solid line, 10™ and 90 percentiles
= dashed line, 1* and 99™ percentiles = dotted hine) of the simulated weekly means from
300 simulated trials.
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Figure 6. Internat PPC to Predict Study 45 using the Full Model. Observed ()
weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, 1% and 3™ quartiles = solid line, 10™ and 90 percentiles
= dashed line, 1™ and 9o'h percentiles = dotted line} of the simulated weekly means from
300 simulated trials.
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Figure 7. Internal PPC to Predict Study 127 using the Full Model. Observed (o)
weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, 1™ and 3" quartiles = solid line, 10™ and 90" percentiles
:cbﬁwdhn&I“and99mpememnes=d0uaﬂuw)ofﬂmshnMawdumeHynkmnsﬁom
300 simulated trials. Note the 300/600 mg/day TID regimen denotes 300 and 600
mg/day TID doses stratified based on the patient's individual CLcr estimate below and
above 60 ml/min, respectively.
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Figure 8. Intemal PPC to Predict Study 196 using the Full Model. Observed ()

weekly mean pain scores with LOCF imputation and comparisons with selected

percentiles (median = bold line, 1" and 3™ quartiles = solid line, 10"™ and 90" perceatiles
= dashed line, 1™ and 99" percentiles = dotted line) of the simulated weekly means from

300 simulated trials. Note the 3007600 mg/day BID regimen denotes 300 and 600

mg/day BID doses stratified based on the patient’s individuai CLecr estimate below and

above 60 ml/min, respectively.
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Figure 9. Cross-Validation to Predict Study 30 using the Final Model. Observed ()
weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, 1* and 3" quartiles = solid line, 10" and 90" percentiles
= dashed line, 1 and g9 percentiles = dotted line} of the simulated weekly means from
300 simulated trials.
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Figure 10.

Cross-Validation to Predict Studv 45 using the Final Model. Observed (o)

weekly mean pain scores with LOCF umputation and comparisons with selected
percentiles (median = bold line, 1¥' and 3" quartiles = sotid line, 10™ and 90 percentiles
= dashed line, 1™ and 99" percentiles = dotted line) of the simulated weekly means from

300 sumulated trials.
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Figure 11. Cross-Vatidation to Predict Study 127 using the Final Model. Observed
(*) weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, 1™ and 3" quartiles = solid line, F0™ and 90" percentiles
= dashed line, 1* and 99" percentiles = dotted line) of the simulated weekly means from
300 simulated trials. Note the 300/600 mg/day TID regimen denotes 300 and 600
mg/day TID doses stratified based on the patient’s individual CLer estimate below and
above 60 ml/min, respectively.
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Figure 12. Cross-Validation to Predict Study 196 using the Final Model. Obscrved
(*) weekly mean pain scores with LOCF imputation and comparisons with selected
percentiles (median = bold line, 1" and 3" quartiles = solid line, 10™ and 90™ percentiles
= dashed line, 1™ and 99" percentiles = dotted line) of the simulated weekly means from
300 simulated trials. Note the 300/600 mg/day BID regimen denotes 300 and 600
mg/day BID doses stratified based on the patient’s individual CLcr estimate below and
above 60 ml/min, respectively.
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Addendum 2
Response to the FDA Request Regarding NDA 21-723, Dated August 2, 2004

INTRODUCTION

This addendum summarizes additional analyses that were performed in response to the
Agency’s request, dated August 2, 2004. Specifically, a model fit to the TID trials
(Studies 1008-030, -045, and -127) was used to predict the outcomes in the BID trial
(Study 1008-196), and conversely, a model fit to the BID trial was used to predict
outcomes for the three TID trials, noted as Agency recommendations A.2 and A.3,
respectively, of the August 2, 2004 request. Moreover, this addendum contains the
suggested plots and tables requested by the Agency.

It is noted that Agency recommendation A. 1 to perform a ‘leave-one-study-out’ cross-
validation of the three TID studies was not performed, however, cross validation was
performed including all four PHN studies (including the BID trial) as discussed in
Addendum 1. Moreover, Addendum 1 also contains modeling and simulation results that

in part address Agency recommendation A.2.

A response to recommendation A.1 and results of the requested analyses in the suggested
tabular and graphical format for recommendations A .2 and A3 follow. In addition, data
files and NONMEM control streams for all model fits will be provided as requested in
recommendation A 4,

A.l. CROSS-VALIDATION OF THE TID STUDIES

Lengthy model development (new models) and simulations would be required to address
cross-validation of the TID data alone. These medels and their cross-validations could
not be performed within the time frame allotted for a response. However, as stated in the
introduction, this recommendation was addressed, in part, in Addendum t. The cross-
validation was performed in a similar fashion (leave-one-study-out) with the exception
that the Sponsor included the BID trial (Study 1008-196) in the model development. We
note that inclusion of the BID data provides a more conservative assessment in that if
there were BID and TID regimen differences in the response, including the BID data
from Study 196 in the model fits would only decrease its predictive performance on the
TID data excluded from the model fit.
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A.2. MODELING TID DATA AND PREDICTING BID DATA

The final model described in Addendum 1 was fit to the TID studies (1008-030, -045,
and -127) and used to predict the BID study data (1008-196). Plots of the observed and
predicted patient percentages versus curnulative change from baseline pain scores by
study week for Study 196 are provided in Attachment A 2, labeled as Typel A plots.
Similar plots for the cumulative percent change from baseline pain scores by study week
for Study 196 are provided in Attachment A 2, labeled as Type 2A plots. Concordance
plots of the predicted versus observed patient percentages based on change and percent
change from baseline pain scores are also provided in Attachment A .2, labeled as Type
1B and 2B plots, respectively. The range bars in these plots indicate 90% prediction
intervals. For the Type 1B and 2B plots, the line of unity was added to help discern the
concordance between the observed and predicted percentages of patients. Regression
statistics (such as R?) were not performed for these plots. The predicted percentages are
highly correlated across the specified absolute or percent changes from baseline due to
their cumulative nature (e.g., a patient demonstrating >12.5% change would also exhibit a
20% change from baseline). The regression statistics would be biased because of this

correlation.

The corresponding tables used to generate the plots provided in Attachment A 2 are
provided electronically as a SAS listing file.

A.3. MODELING BID DATA AND PREDICTING TID DATA

The asymptotic covariance matrix of the estimates from fitting the final model
(Addendum 1) to the Study 196 BID data alone indicated that the model was not stable.
The correlations of the slope (&) and curvature () parameter estimates of the drug effect
model, and the rate constant (k,;.} and maximum (P,,) parameter estimates of the
placebo-time effect model were --0.922 and —0.993, respectively. These results suggest
that the BID data alone did not contain sufficient information to adequately model the
curvature in the drug effect and placebo-time effect models. To mitigate this instability,
the drug effect model was reduced to a linear dose-response by fixing =1 (i.c., aD” was
reduced to o)) and the placebo-time effect model was reduced to a linear time-response
(ie., kprt).

-33.




Since the final model described in Addendum ! included a welght effect on ¥ the weight

effect was added to « for the reduced drug cffect model to incorporate its influence as

given by the expression

P st g o N
) e | AGE, WT, P30
al' = ar) (I + g.ret ) U P -
' 70 yrs 80 kg 6.5

y

The placebo-time effect was parameterized as

o oo o
AGEN™ (P8
fp(’}):kpfc'( } [ ] .tf'

70 yrs 6.5

Addendum 1 contains more detailed information on how to interpret these parameters.
This reduced exposure-response model fitted to the BID data alone resulted in a more

stable model.

Before the Study 196 BID data-mode} was used to predict the TID study data, an internal
posterior predictive check (PPC) was performed to assess the adequacy of the model
predictions to the Study 196 outcomes. Plots of the observed and predicted patient
percentages versus cumulative change and percent change from baseline pain scores by
study week for Study 196 are provided in Attachment A3, labeled as Typel A and 2A
plots, respectively. Concordance plots of the predicted versus observed patient
percentages based on change and percent change from baseline pain scores for Study 196
are also provided in Attachment A.3, labeled as Type | B and 2B plots, respectively.

The Study 196 BID data-model was used to predict the outcomes for each of the three
TID studies. The graphical results of these external PPCs for the patient percentages
versus cumulative change and percent changes in pain scores (Type 1A and 2A plots) and
the concordance plots of the predicted versus observed patient percentages (Type 1B and
2B plots) are also provided in Attachment A.3.

The corresponding tables used to generate the plots provided in Attachment A3 are
provided electronically as a SAS listing file.
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A4,

The electronic data files and NONMEM control streams will be provided.

CONCLUSIONS

ELECTRONIC DATA FILES AND NONMEM CONTROIL. STREAMS

The model developed using the TID data (studies 030, 045, 127) adequately predicted
the percentage of patients for the specified (absolute or percent) changes from
baseline pain for patients receiving pregabalin BID (Attachment A.2). The deviations
between the observed and predicted percentages of patients were within the

prediction error.

The BID data alone did not contain sufficient information (study 196) to adequately
characterize the curvature of the dose-effect or placebo-time profiles. The estimates
of the parameters used to model these profiles were highly correlated. To reconcile

the correlation, a reduced model employing linear dose-effect and placebo-time sub-
models was developed. The internal PPC of the reduced model (using the study 196
data) indicated the model adequately predicted the pregabalin data as the deviations

between the observed and predicted percentages of patients were within the

prediction error.

The reduced model developed using the BID data (study 196) adequately predicted
the percentage of patients for the specified (absolute or percent) changes from
baseline pain for patients receiving pregabalin TID (Attachment A.3). The deviations
between the observed and predicted percentages of patients were within the
prediction error with the exception of the 300/600 mg/day TID (dose stratified by
CLcr below or above 60 ml/min) in Study 127. These deviations (i.e., under-
prediction of the response) are consistent with the findings discussed in Addendum 1.

The cross-validation of the PHN final model (TID model prediction of the BID data
and BID model prediction of the TID data) suggested that any response differences
due to regimen were generally less than that attributable to prediction error. These
results suggest that the final model using total daily dose as a measure of exposure
independent of regimen provides adequate predictive performance of the pain score
response for both TID and BID regimens.
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Attachment A.2.

TID Model (Studies 030, 045, 127) Prediction of BID Data (Study 196)

Type 1A: Percentage of Patients Versus AScore by Week and Treatment Group

Appears This Way
On Original
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Attachment A.2.

T1D Model (Studies 030, 045, 127) Prediction of BID Data (Study 196)

Type 1B: Percentage of Patients Versus % Change in Pain Score by Week and
Treatment Group
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Attachment A.2

TID Model (Studies 030, 045, 127) Prediction of BID Data (Study 196)

Type 2A: Concordance Plots of Observed and Predicted Percentage of Patients
(AScore) by Week and Treatment Group
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Attachment A.2

TID Model (Studies 030, 045, 127) Prediction of BID Data (Study 196)

Type 2B: Concordance Plots of Observed and Predicted Percentage of Patients
(% Change in Pain Score) by Week and Treatment Group



Predicted %CFBL Predicted % CFBL

Predicted %CFBL

Placebo

Week 1 Week 2 Week 3
J I ]
*r T T | i T 7 T
Week 5 Week 6
60 1 T ]
40 1 b §
207 T ]
ol ' Nt , } o ] | .
Week 7 Week 8 Week 9
60 1 1 T
40 . .
201 1 T
0g ; 1 . 1 r " 1 { ' ' '
0 20 40 60 0 20 40 60 0 20 40 60
Observed %CFBL Observed %CFBL Observed %CFBL

- 65 -



Predicted %4 CFBL

Predicted %CFBL

=N
]
;

£
<=

o
[om}

<

Placebo

Wecek 10 Week 11

Week |2

60 1
407

201

L) T F T T T

Week 13

T T T

20 40 60
Observed %CFBL

-66 -



Predicted % CFBL

Predicted % CFBL

Predicted “%CFBL

150 mg/Day BID

Week 1 Week 2 Week 3
T T T T T T T T
Week 5 Week 6
80 1 ] ]
60 1 1 §
401 1 1
201 ] ]
(- T T T T : T T T T ik T Y T T
Week 7 Week & Week 9
80 ] 1
60 7 ] ]
401 ] i
207 ] 7]
0- 1 r y r = 1 1 r : b r T T '
200 40 60 8O 20 40 60 8O 20 40 o0 80

Observed %CFBL Observed % CFBL Observed Y4 CFBL

- 67 -



Predicted % CFBL

Predicted %CFBL

801
60 7
40 1
207

Week 10

150 mg/Day BID

Week 11

Week 12

80 1
601
40 1
201

T T T

T
20 40 & 30
Observed % CFBL

-68 -




Predicted %CFBL Predicted %CFBL

Predicted %CFBL

300 mg/Day BID

Weelk 2 Week 3
3 T T 7 ¥ T 7 T T

Week 4 Week 3 Week 6

801 8 g E
601 ] .
40 1 :
204 . 4

0 " " . T B . r T . B T 7 y —

Week 7 Week 8 Week 9
60+ 1
40 ] ]
20 ] ]

0 20 40 60 80 0 20 40 60 &0 0 20 40 60 30
Observed %CFBL Observed % CFBL Observed %CFBL

-69 -



Predicted %CFBL

Predicted %CFBL

801
60 7
40
207
0-

306 mg/Day BID

Week 10

(]

Week 11

t

Week 12

(]

L]

80 1
601
40
20

T T T T T

Week 13

(]

()

0%
0

20 40 60 B8O
Observed %CFBL

70 -



Predicted %CFBL Predicted %CFBL

Predicted %CFBL

300/600 mg/Day BID

Week | Week 2 Week 3
1 T L 1] T T T T T T
Week 4 Week 3 Week 6
30 1 .
O 1 7 T T T 1 ] F T T 1 T T T ¥
Week 7 Week 8 Week 9
501 1
0 B T 1 T t f T 3 T T f T T T T
0 20 40 60 B0 0 20 40 60 80 O 20 40 60 80
Observed %CFBL Observed % CFBL Observed %CEFIBL.

-71-



Predicted % CFBL

Predicted %CFBL

L
)
1

300/600 mg/Day BID

Week 10 Week 11

Week 12

o]

50

0

T T T T L) T T

Week 13

0

T T

20 40 60 80
Observed %CFBL

-72 -



Aftachment A3
BID Model (Study 196) Prediction of BID Data (Study 196) — Internal PPC

Type 1A: Percentage of Patients Versus AScore by Week and Treatment Group
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Attachment A.3

BID Model (Study 196) Prediction of BID Data (Study 196) — Internal PPC

Type 2A: Percentage of Patients Versus % Change in Pain Score by Week and
Treatment Group
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Attachment A.3

BID MODEL (STUDY 196) PREDICTION OF BID DATA (STUDY 196) —
INTERNAL PPC

Type 1B: Concordance Plots of Predicted Versus Observed Percentage of Patients
(AScore) by Week and Treatment Group
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Attachment A.3

BID MODEL (STUDY 196) PREDICTION OF BID DATA (STUDY 196) —
INTERNAL PPC

Type 2B: Concordance Plots of Predicted Versus Observed Percentage of Patients
(“Change in Pain Score) by Week and Treatment Group
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Attachment A.3

BID Model (Study 196) Prediction of TID Data (Study 030) — External PPC

Type 1A: Percentage of Patients Versus AScore by Week and Treatment Group
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Afttachment A3

BID Medel (Study 196) Prediction of TID Data (Study 030} — External PPC

Type 2A: Percentage of Patients Versus % Change in Pain Score by Week and
Treatment Group
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Attachment A3

BID Model (Study 196) Prediction of TID Data (Study 030) — External PPC

Type 1B: Concordance Plots of Predicted Versus Observe Percentage of Patients
(AScore) by Week and Treatment Group
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Attachment A.3

BID Model (Study 196) Prediction of TID Data {(Study 030) — External PPC

Type 2B: Concordance Plots of Predicted Versus Observe Percentage of Patients
(%Change in Pain Score) by Week and Treatment Group
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Attachment A3
BID Model (Study 196) Prediction of TID Data (Study 045) — External PPC

Type 1A: Percentage of Patients Versus AScore by Week and Treatment Group
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Attachment A3

BID Model (Study 196) Prediction of TID Data (Study 045) — External PPC

Type 2A: Percentage of Patients Versus % Change in Pain Score by Week and
Treatment Group
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Attachment A3
BID Model (Study 196) Prediction of TID Data (Study 045) — External PPC

Type 1B: Concordance Plot of Predicted Versus Observed Percentage of Patients
(AScore) by Week and Treatment Group
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Attachment A.3
BID Model (Study 196) Prediction of TID Data (Study 045) — External PPC

Type 2B: Concordance Plot of Predicted Versus Observed Percentage of Patients
(“%Change in Pain Score) by Week and Treatment Group

- 158 -




Predicted %4CFBL Predicted %CFBL

Predicted %CFBL

80
60
40
20

80
60
40
201

04

Week |

Placebo

Week 2

Week 3

Week 7

t

)

20 40 60
Observed “CFBL

T ¥ L3

20 40 60
Observed % CFBL

- 159 -

¥ t T

20 40 60
Observed %CFBL




Week 10

Week 13

60

Observed %CFBL

T T

o T o R o B

L = L A

Tdd0% padtpald

t t t t 7
[ o e =
e o o ™~

T1830% pa1atpald




Predicted %CFBL Predicted %CFBL

Predicted %CFBL

80
60
40
24

Week |

150 mg/Day TID

Week 2

Week 3

80
60
40
20

Week 4

801
60
40 7
20

T T T

200 40 60
Observed %CFBL

T

80

T T T

20 40 60
Observed %CFBL

- 161 -

T T T T

20 40 60 80
Observed %CFBL




Predicted %CFBL

Predicted %CFBL

801
607
401
201

Week 10

150 mg/Day TID

Week 11

Week 12

801
60 1
401
201

Week 13

O_

Observed %CFBL

- 162 -




Predicted %CFBL Predicted %CFBL

Predicted %CFBL

801
607
401
207

0%

Week 1

300 mg/Day TID

Week 2

Week 3

T T T T

Weck 6

801
601
401
201

0

T T T T

Week §

0

200 40 6O 80
Observed %CFBL

0 20 40 60 80
Observed % CFBL

- 163 -

0

20 40 60 80
Observed %CFBL




—_—ﬁ

300 mg/Day TID

Week 10 Week 11 Week 12
N
% 801 i iy
2 60 7
3 401 1 1
= 20
= i B J
o
A 00— T T T h T T T T T T T T T
Week 13
—d
% 801
2 601
T 40
?3 207
R 0 T T T 1 L
0 20 40 6 80
Observed %CFBL

- 164 -



Attachment A3
BID Model (Study 196) Prediction of TID Data (Study 127) — External PPC

Type 1A: Percentage of Patients Versus AScore by Week and Treatment Group
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Attachment A3

BID Model (Study 196) Prediction of TID Data (Study 127) — External PPC

Type 2A: Percentage of Patients Versus % Change in Pain Score by Week and
Treatment Group
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Attachment A.3

BID Model (Study 196) Prediction of TID Data (Study 127) — External PPC

Type 1B: Concordance Plots of Predicted Versus Observed Percentage of Patients
(AScore) by Week and Treatment Group
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Attachment A.3

BID Model (Study 196) Prediction of TID Data (Study 127) — External PPC

Type 2B: Concordance Plots of Predicted Versus Observed Percentage of Patients
(% Change in Pain Score) by Week and Treatment Group
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This is a representation of an electronic record that was signed eiectronically and
this page is the manifestation of the electronic signature.

Suresh Doddapaneni

8/31/04 10:21:30 AM

BIOPHARMACEUTICS

Conclusien from Modeling and Simulation Analyses submitted by Pfizer
con August 12 is that TID and BID

regimens are adequately linked. He Sun has technical

problems signing off the review in DFS.



