Background/Aim:

e Alpha-1 antitrypsin deficiency (AATD) is a rarely diagnosed genetic
disorder estimated to affect 1-4% of COPD patients'

e AATD is characterized by decreased circulating levels of alpha-1 proteinase

inhibitor (A, -Pl), which regulates the activity of neutrophil elastase (NE)

* In A -PI deficient patients, NE degrades lung tissue and this can lead to
clinical emphysema

e The Randomized, placebo-controlled trial of augmentation therapy in
Alpha-1 Proteinase Inhibitor Deficiency (RAPID; NCT00261833) compared
the safety and efficacy of weekly administration of 60 mg/kg IV doses of
purified human A, -PI with placebo?

e The RAPID Extension trial (NCT00670007) was a two-year open-label
extension of the RAPID trial?

e Using data from the RAPID and RAPID Extension trials, this analysis aimed
to characterize the relationships between dose and A, -PI concentration
(dose-exposure), and between A -PI concentration and lung density
decline (exposure-response)

e The impact of covariates on dose-exposure and on exposure-response,
were also evaluated

Methods:

* Median (post-baseline) trough A -PI concentrations were obtained from
patients enrolled in RAPID and RAPID Extension

* The dose-exposure analysis included all randomized patients with at least
one post-baseline recorded A -PI concentration (Table 1)

Table 1: Sample sizes for analysis data sets

. Enrolled in RAPID &
Enrolled in RAPID RAPID Extension

iacebo | paive oo | acive
87 93 64 76

Analysis Set

All available data

Dose-exposure analysis

data set d 89 o4 "
Exposure-response 78 36 61 73
. data set | | | _ J

* Dose-exposure was assessed using time-aggregated A, -PI concentration
modeled as a function of average dose

— Two distinct aggregate dose measures were computed for each subject,
corresponding to the two phases of the study

e Exposure-response analysis included all subjects in the dose-exposure
model who had at least one CT-lung density measurement (Table 1)

— Exposure-response was assessed using a disease progression
model with the ability to accommodate the two-phase structure of
combined RAPID/RAPID Extension trials and utilized CT lung density
measurements (TLC) as the clinical endpoint

» The effects of the following baseline covariates were assessed in each
model

— Dose-exposure: weight (kg), A, -PI. Final model:

Cij= (61 exp(1,)(CP°¢/5.5)07 + ,(WT;/77)93 (CP?°¢/5.5)%4 D )exp(e;)
— Exposure-response: lung density (TLC), A,-Pl, FEV1. Final model:

DP;y = (02 +12,) + (03+13,)Ci1+ 04 (FEV1; — FEV1e4ian)

DP;y = (03 +112;) + (03+13)Ciz+ 04 (FEV1; — FEV1,04i0n ) + (05 + 15 ;)
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Results:

Dose-exposure analysis

e Final parameters for the dose-exposure model are shown in Table 2,
including the effect of covariates - baseline weight and baseline A -Pl

— Of particular interest is the baseline weight effect on slope
(63 = 0.8507), which is consistent with allometric scaling of clearance
according to Kleiber's Law

Table 2: Parameters for final dose-exposure model

Description Estimate | 95% LB | 95% UB
61  LogA,-Pl exposure for placebo (pM) 54180  5.2273 5.6153
02  A,-Pl slope w.r.t. dose rate (pM/(mg/Day)) 0.0152  0.0146  0.0158
03  Baseline weight effect on slope -0.8507  -1.0198  -0.6817
04  Endogenous A,-Pl effect on slope -0.1186  -0.2745  -0.0372
0 E?ocli(;gggyous A,-PI effect (independent 07293 06195  0.8391
w1 :clgtre;i:l:mdual SD for log A,-Pl exposure 0.0662 00155  0.2831
o Residual SD 0.1480 0.1308 0.1675

LB = lower bounds; UB = upper bounds; w.r.t = with regard to

* The dose-exposure model was used to predict A, -PI concentrations as a
function of covariate settings

— Baseline weight and A -PI had a small effect on post-baseline A -Pl
levels

e Weight-based dosing at 60 mg/kg/week maintained steady-state
concentrations above the theoretical protective threshold of 11 pM for
>98% of treated patients (Figure 1)
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— Two control patients with post-baseline steady-state A -PI levels above

the protective threshold (11 pM) were of the PI*MZ genotype

Figure 1: Predicted A,-Pl exposure levels as a function of hody weight
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e The dose-exposure model predicted a linear relationship between dose
and steady-state serum A -PI (Figure 2)

— The model predicted continuously increasing exposure with increasing

dose, with no evidence of a plateau

Figure 2: Predicted distribution of exposure levels as a function of dose,

Predicted steady state serum A,-Pl (uM)
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Exposure-response analysis

e Final parameters for the exposure-response model are shown in Table 3

— The model includes the covariates weight and baseline A -Pl, and was
expanded to incorporate the effect of baseline FEV1 on 'natural’ decline
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Table 3: Parameters for final exposure-response model

Description Estimate| 95% LB | 95% UB
Pre-treatment lung density (g/L) 46.8898 44.5295 49.2501
Lung density decline rate for Placebo (g/L/yr)  -2.1789 -26142 -1.7436
‘3;c':i'n‘zxf:tse“{éf:/f;&‘(m;;'“9 density 0.0625 00147  0.1103
Baseline FEV1 effect on decline rate ((g/L/yr)/L) 0.5600 0.1249  0.9952
;I;::gc(egl;l;;l:)cllne rate in RAPID Extension 02025 0970 07020
IIV SD for pre-treatment lung density 15.2815 13.6944 17.0525
IIV SD for lung density decline rate 1.3176 09019  1.9250
IIV SD for concentration effect on decline rate  0.0903  0.0276  0.2956
IIV correlation: pre-treatment vs. decline -0.2695 -0.5587  0.0782
:)I:]l sj(())rI;EIation: pre-treatment vs. conc. effect 02629 -03331 07087
IIV correlation: decline vs. conc. effect -0.7546  -0.9267 -0.3213
IIV SD for study phase effect on decline rate 0.2322  0.0000 6644.5198
Residual SD 2.5985 24519  2.7539

LB = lower bounds; UB = upper bounds; IIV = intra-individual variability

e The exposure-response model was used to predict lung density decline
rates as a function of covariate settings

— Baseline weight and A -PI had a small effect on post-baseline A -PI
levels, with FEV1 showing a greater effect

Figure 3: Changes in rate of ‘observed’ lung density decline as a * There is increasing disparity between placebo and A,-PI therapy with
function of exposure increasing reduction in lung density decline rate (Figure 4)

e A threshold value of 0.5 g/L/yr was used to evaluate the effect of

0" Control ° A;-Pl 60 mg/kg ° covariates on slope change (Table 4)
_ ° — Weight, baseline A,-Pl and FEV1 had negligible effects on the
S . © proportion of patients improving by at least 0.5 g/L/yr compared to a
%’ . o ) o s ° reference individual (weight 77.0 kg; baseline A -PI 5.3 pM)
O
o
k3 Table 4: Proportion of patients showing a reduction in decline rate of
= 0 at least 0.5 g/L/yr by covariate settings
qé- Description FEV1 (L) | Baseline Dose . 1 95% LB | 95% UB
- o (kg) |(mg/kg/wk)
S s . P © °© ° - Weight 1.5 534 61.45 60 063  0.55 0.70
£ - Baseline 15 422 7650 60 064 056 0.7
8 o APl . . . . . .
o 0 - FEV1 1.0 534 76.50 60 063 056 071
-10 ) ° Ref 1.5 534 76.50 60 063 055  0.71
-5 0 5 10 15 + FEV1 2.2 534 76.50 60 0.63  0.56 0.71
Change in Median A,-PI Concentration (M) ) ;B:Iseline 15 7 68 76.50 60 062 054 0.69
1
e The exposure-response model showed a trend towards increasing + Weight - >34 | 9440 °0 063 | 0.2 o7
improvement in decline rate with higher A, -PI exposure (Figure 3)  Dose - FEV 10 S 0 S I 0.18
_ _ _ _ - Dose 1.5 534 76.50 0 0.12 0.7 0.18
* Overall, the median decline rate for A, -Pl-treated patients was predicted to | o . ey > Sel | oRE » AT W

be -1.56 g/L/year, compared with -2.17 g/L/yr for placebo-treated patients

Ref = reference individual (weight 77.0 kg & baseline A -PI 5.3 pM)

Clinical efficacy of A -PI therapy

e Point estimates for the ‘natural’ decline rate were -2.22 g/L/yr from RAPID CO“CIUSIO“S:
vs. -2.16 g/L/yr from the 4-year analysis

* A.-Pl exposure was consistent across a range of body weights,

the threshold of =0.5 g/L/yr improvement in lung density decline rate, 1

compared with 12% of placebo-treated patients (Figure 4)

* =98% of A -PI treated patients attained steady-state plasma
levels of =11 pM

Figure 4: Proportion of patients showing improvements in lung density * Reductions in lung density decline rates were maintained
decline rates over a range of thresholds over the 4-year combined duration of the trials with weight-
based dosing of A -PI
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1 I e Improvements in decline rate of at least 0.5 g/L/yr
= 075 (approximately a quarter of the estimated 'natural’ decline
2o . .
G rate) occurred regularly in A -Pl-treated patients compared
< to placebo
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