Meaningful Within-Patient Change for Patient-Reported Outcome Measures: Model-Based Approach
Versus Cumulative Distribution Functions

Jinma Ren, Andrew Bushmakin, Paul Cislo, Joseph C. Cappelleri Statistical Research & Data Science Center, Pfizer Inc.

9 T RN
C

Introduction Results onclusions
- y y
* From a regulatory standpoint, FDA is more interested in what constitut iStri ' - . B . . : :
om a reguiatory standpoint, s more jnterested In what constitute * The distribution of the PRO score changes affected Figure 1. Estimates of within-patient change in target PRO * The estimates of MWPC between anchor-regression

a meaningful within-patient change (MWPC) in scores from the patient the degree of concordance between anchor- _ . . .

perspective, which has been updated in the recent FDA Patient- : - by anchor-regression and anchor-eCDF approaches and anchor-eCDF methods may not necessarily align in

Reported Outcome (PRO) Guidance in 2018.[1] regression and anchor-eCDF estimates. practice.
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* The FDA recommends the use of anchor-based methods 2 ZS&SS;'{;?;Z;L':AQ’ZEN%;tg‘f\ﬁ\ﬂmgr']récgi]gﬁﬁsgégge ) empirical data =) e The difference between anchor-regression and anchor-
supplemented by empirical cumulative distribution function (eCDF) approaches. [Figure 1A Figure 2A & 2B] . S eCDF estimates for MWPC could be explained by the
curves to establish a MWPC for PRO measures. : e E fact that, unlike the eCDF-derived median, the RMM-
* In practice, the estimates obtained from anchor-regression and anchor- 0 The estimates of MWPC in the simulated dataset tended to be 5 o %-2 - ’ - : ’
eCDE app’roaches may not closely align concordant between RMM and anchor-eCDF approaches. 5 2 g g Ve derived _mean considers all available measurements
. . o _ [Figure 1B, Figure 2C & 2D] : < ) across time.
* This phenomenon has appeared in our real-life data with repeated . . . . < P2 = 7 _
PRO measures and another Study In the Ilterature [2][3] O |-:I-hIS phenomeno? was Conflrmed In the bOOtStrapplng Samples 3 ' 4 L ) p g ¢ The anChor_regreSSIOn methOdS demonStrated more
' Figure 3A & 3B £+ e / : : -
* To help interpret their results, we investigated and compared these _ _ 2 ~ S Vethod g ey - robust (narrow.er Qonf.ldence Interval) despite the
approaches. * Anchor-regression estimates were more robust than - Metho skewness of distribution of PRO data compared to the
" . g g A\ ¢CDF_median_visi 2 - 4 eCDF_mean_visit
\ / anchor-eCDF estimates. [Figure 3A & 3B] 5. "'\ 'Ei"ﬂi"ifﬁﬁ:?[:ﬁf‘nt 5, A 2 SCOF anchor-eCDF methods.
/ \ 0 The confidence intervals of anchor-eCDF estimates were much | | | | d | | E—— * We recommend that the anchor-regression approach
-3 -2 -1 0 1 - - - .
M et h 0 d g wider than those of RMM estimates. Changefombeselne n anchr 3  Change from baseine nanchor | be given preference over the anchor-eCDF approach.
o The anchor-eCDF estimates varied noticeably across visits.
* Study design & data source Figure 2. eCDF/ePDF curves of target PRO change Figure 3. WMPC in target PRO given one- Limitations

0 Both repeated measure linear regression model (RMM, the anchor- 9 . 9 9 level anchor change (bootstrapping and * This study did not explore other scenarios, such as small sample
regression method) and anchor-eCDF approaches were used to from baseline by anchor change parametric model results) sizes and varying number of visits, which can be explored in future
estimate a MWPC on a target PRO measure. . . . research

. . _ _ (A) eCDF in empirical data (C) eCDF in simulated data N .

0 An empirical dataset and a simulated dataset were used including . I ] T T 1 (A) empirical data * We only generated normally distributed PRO scores in the simulated
500 patients with up to 6 visits per patient, target PRO (range O to g ol il e dataset.

10), and an anchor measure on patient global impression of change 2 I 2 <0 otstrapping. contmous anchon - el T . L . . -
(PGIC) from 1 (much better) to 5 (much worse). S 0ree o g or 1 * Future studies might investigate other circumstances when the within-
he simulated d h ical d f o | P O R e | 5 O e Wl e S | | patient PRO change is not normally distributed (e.g. gamma). Based

O 'L e simulated dataset was same Wét bempli’l_ca dataset exi)ect or § T REEEeEE: I 1 D - | | upon what we have learned from this study, the PRO change with a
the target PFO mer?sluref gfenerraite hy multivariate norma 3o T 0% T § ey | | skewed distribution can lead to a noticeably different estimate of
distribution for each level of anchor change. : L. : [ 'k e MW PC between anchor-regression and anchor-eCDF (especially

* Anchor-regression methods %025_ el | 5 B | | eCDF-derived median) methods.

o In the RMM model, the change of PRO scores from baseline was 0 A 0 o mesian ot et it , , * More iterations will certainly help to improve the precision of sampling
treated as the dependent variable (outcome), the change of anchor T | e : : distribution and narrow the width of confidence interval of WMPC
PGIC scores from baseline was set as the independent variable o : : : : - - N : : : : - - o o et , , estimates.

(predictor), and an unstructured covariance matrix was used to cope | Creimbenwgero | Creerontsdneinge RO R N S S RS S
with the repeated measures. (B) ePDF in empirical data (D) ePDF in simulated data (B) simulated data Referen ce
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