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. o : T ) . g « The posterior predictive checks suggested that simulation draws from the posterior
INTRODUCT'ON ” POOIIng C“nlcal trlaIS IV Stat|St|Ca| methOdS- LOnQ'term predlCthn Of predi_ctive distribution .of the Bayesian lognormal quel produce probability density
 We conducted an exploratory data analysis to account for potential differences in FlX aCtiVity Ievels in terms Of ACtin FSL il (AR U I Cl SRR L IO IO )

patient selection between the two clinical trials.

- Patient age, body mass index (BMI), and baseline FIX activity measured 6 months Step 1: Model specification RESULTS
 Hemophilia B is a rare inherited bleeding disorder caused by after gene therapy infusion were identified as significant contributors to the observed s e amaeye o BeyesEm les el e i wesiy e s b

variation across FIX measurements observed in the two trials over time.34

Disease studied: Hemophilia B

a deficiency or dysfunction of a blood clotting factor known as + The lognormal model closely replicates the distribution of observed FIX activity

levels from the clinical trial data. e Predicted median FIX activity in the treated population at 30 years post

Factor IX (FIX). Figure 1: FIX activity levels for patients in Ph1/2 and Ph3 trials over time . A Bayesian framework allowed us to quantify uncertainty in the model parameters :anfUSic(i)n was ‘cti.'ﬁ% (95% Crl: 1-2%, 11.5%) and 7.1% (95%Acrl: IZ:SZIiA) 25-4%)
- Patients with Hemophilia B can experience spontaneous and i | stnel preelicijens i € Eeslly IiziprEieble vy ased on predictions In terms of a one-stage assay using Actin FSL an
_ P _ _ P P _ after controlllng for key explanatory variables « The lognormal model of FIX activity levels was parametrized as follows: Synthasil reagents, respectively (see Figure 4, Panel A).
prolonged bleeding, which, if left unmanaged, can result in e At 30 years, 84.8% (95% Crl: 53.1%, 99.3%) of the population was predicted
FIX~Lognormal(X + a, 0) L o .
joint damage . ® Phase1/2 to have FIX activity above 2% based on a one-stage assay using the
' - _ ® FPhase3 With X as the input dataset (detailed below in Table 2), B the vector of regression Synthasil reagent (See Figure 4, Panel B).
* Prevalence of hemophllla Bis reported as 3.7 cases per 2 .. . coefficients used to predict u, the mean of the normal distribution on the log scale, a e Results were similar when using alternative model specifications including (1)
100.000 males in the U.S." :: . - e thg intercept, anc! o the standard deviation of the lognormal distribution. a gamma generalized linear model (GLM) and (2) a non-parametric ordinary
’ ° * Priors were specified as follows: least squares (OLS) model
: 1 _
Novel therapy: fidanacogene elaparvovec gene therapy & * o~ Normal(0,1)
Standard of care: FIX prophylaxis thera z , prieeme) )
| prophy 2 z o ? o= el el UL Figure 4: Predicted FIX activity among patients treated with
Health outcomes: FIX activity levels x fidanacogene elaparvovec: 0.5-30.5 years post-infusion
Data source: Phase 1/2 (NCT02484092 and NCT03307980) y Table 2: Lognormal model specification
ini ' ' Panel A: Predicted distribution of median FIX activity
and 3 (NCT03861 273) clinical trials for fldanacogene Variables Description One-stage assay with Actin FSL reagent One-stage assay with Synthasil reagent
e|aparVOVGC -2 . Endpoints - 25
20 40 " FIX activity levels One-stage assay using Actin FSL reagent - -
Month Explanatory variables ; 8 ;
OBJ ECTIVE Note: This figure shows FIX activity levels for both trial phases after netting (or “partialling”) out age, BMI, and Age group indicators e 18< Age <25 5 5 15
baseline treatment FIX levels according to the Frisch-Waugh-Lovell theorem. The plot also displays locally . 25<Age <30 £ ; £
w_eighted scatterplot smoothling (LOWESS) trend lines and their corresponding 95°/_o confidence intervals fo_r each 30 < Ag 2 40 ;‘:ﬁ g 10
Predict the long-term distribution of Factor IX activity among Aol FSL reagent. - F oy e¢ logs and hased on measurements faKen using & ene-siage assay wit S e Ag§ g E :
moderately-severe and severe hemophilia B (FIX < 2%) patients o - Age > 50 . NP VPN I I DORRO R N U T O I e
treated with fidanacogene elaparvovec out to 30 years after lll. FIX activity measurement assays and BMI group indicators . I13é\ﬂl < ?38|\'/|5| . T TS T B T
. . . ° 5 S < Time since infusion (years) Time since infusion (years)
WEEITE 20d GetisEl2e prerlalerns Seess e demmen (.26 reagents . 25 <BMI <30 Panel B: Predicted proportion of patients with <2% FIX activity
measurement technlques to maximize Comparablllty' : : : « BMI =30 One-stage assay with Actin FSL reagent One-stage assay with Synthasil reagent
« Recent evidence suggests that using different assays and/or reagents when _ o o 06 06
« To account for potential variability between measurement techniques, our analysis : : : : : o v
) . . ) Months since infusion Monthly linear time trend
aimed to predict long-term FIX activity measurements in terms of one-stage assays o 04
|. Data leveraging both Synthasil and Actin FSL reagents. E 5
' « Key challenge: FIX activity levels in Ph1/2 were solely measured with a one- i 03 g %
- This study used data from patients treated with fidanacogene elaparvovec who :ﬁggi arzsrﬁgnﬁlzgi:\heb%ﬁ: r;\;?nl‘gg?_gae:;’ ;V hr:[ci:sri]l3rler;0|gcrj1tesd simultaneous FIX o 02 02
participated in Phase 1/2 (“Ph1/2”) and Phase 3 (“Ph3“) clinical trials. urements using . y gents. . Step 2: Model fitting
. oy « Solution: We fit a linear regression model on the natural log scale (base e) using . - 01 01
6 h 223 areilled| 45 paralaErie elllaiel G U 6 dl ves s simultaneous measurements based on both the Actin FSL and Synthasil ) _ , _ 8 i i
Yoo W SToTed &5 pariepa PR YEA reagents from the Phase 3 trial. The model was then used to impute predictions > EEpEsiE [OLES MEs (il (0 e ERElyIIs EIEEE: Ll Sl A oo o m R
i I”CIUS'On C”ter'a: g ' p p ° The dlStl’IbUtIOﬂ Of FIX aCt|V|ty |eve|S was pred|Cted as fO”OWS Time since infusion (years) Time since infusion (years)

in terms of the Synthasil reagent based on Actin FSL predictions generated with

° At least two FIX level measurements taken 6 months after gene therapy infusion. e A “bootstrapped” Samp|e of 1,000 patients was drawn at random from the

- Atleast one FIX level measurement taken 18 or more months after gene therapy the model described in Section IV. The model was specified as follows: combined trial datasets with replacement.
infusion. S o in(FIX 1) = B In(FIXactim) + u « For each of the 1,000 patients, 1,000 posterior predictive draws of FIX activity CONCLUSIONS
« FIXlevel measurements occurring within 7 days of a FIX infusion were excluded. Synthastl Actin levels were drawn every quarter from month 6 up to 30.5 years post-infusion.
« 14 patients from Ph1/2 and 42 patients from Ph3 met this inclusion criteria and were One-stage Actin FSL and Svnthasil measurements of FIX activitv are highl : L . :
part of the analytic dataset used for the predictive modeling. - | correlategd with one anothery(see Figure 2, Panel A). The model ?lnade o Step 3: Model checking Our .m.Odel. predicts that a majority of hemophilia B patients
*  The analysis assumed that FIX_aCt'Y'ty level reaches a steady state W'th'n the_ first predictions that closely resembled observed values from the Phase 3 trial (see  We used posterior predictive checks to compare simulations from the model against receiving fldanacogene elaparvovec would experience
kY ISMLAR ot Geme-ineralgy) Inilsion, Sine USEE) © e <o 10 szl el s Figure 2, Panel B), though prediction error was larger for outlier FIX values, the distribution of the underlying raw data and evaluate model performance. sustained Iong—term effects, maintaining FIX activity levels

inclusion of FIX activity measurements in the predictive modeling.
« This approach was used to ensure all patients have reached steady state when

included in the modeling and to mitigate any influence of corticosteroids. : : : :
«  This approach was also consistent with a similar analysis by Shah et al. (2023).2 Figure 2: One-stage Actin FSL/Synthasil Reagent conversion model

particularly at the right tail of the distribution. above 2% for up to 30 years after infusion.
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