Individual Participant Data Meta-Analysis for Time to Event Outcomes:
One-Stage or Two-Stage Method?

Anandaroop Dasgupta’, Ankita Kaushik ', Barinder Singh?, Akanksha Sharma?3, Gianluca Baio*

1Gilead Sciences, Inc., Foster City, CA, USA, ?Pharmacoevidence, London, UK, 3Pharmacoevidence, SAS Nagar Mohali, India, “University College London, London, UK

CONCLUSIONS PLAIN LANGUAGE SUMMARY

« The one-stage and two-stage models used in this Individual Participant Data ¢ One-stage approach analyzes all participant data in a single unified statistical model, best for fewer trials

(IPD) meta-analysis effectively captured and validated treatment effects . Two-stage approach assesses each study separately using descriptive analysis, then combines results, ideal for

 For a nuanced analysis, the one-stage approach is preferable for IPD meta- meta-analyses of large number of studies with heterogeneity
analyses of fewer studies. In contrast, the two-stage approach is better for ,

. i _ The intervention showed statistically significant improvements in all the outcomes including overall survival,
meta-analyses with large number of studies in the presence of heterogeneity

progression-free survival, and time to deterioration compared to the comparator

 Where possible, both one-stage and two-stage approaches should be used

_ _ _ Both methods produced consistent results, confirming their effectiveness and robustness in estimating
to leverage their complementary strengths for time-to-event analysis

treatment effects

INTRODUCTION Figure 2: One-stage vs. Two-stage
. . .. : One-stage Two-
« Individual Participant Data (IPD) meta-analysis is widely regarded as the gold wo-stage
standard in evidence synthesis compared to aggregate data meta-analysis
] ] g 1
due fo its enhanced accuracy and ﬂeXIbIIIty Pooled analysis of all participant data Data analysed separately in each study and then
. . : . Approach simultaneously pooled
« Unlike traditional aggregate data meta-analyses, IPD meta-analysis utilizes
raw, individual-level data from multlple StUdéeS’ aIIowmg for precise estimation Single statistical model for all IPD from different Study-specific statistical models —— fitted
of treatment effects and Subgroup analyses Modeling studies aggregate estimates meta-analyzed
 Despite numerous comparisons, there is still some uncertainty regarding
when 1_:0 employ the one-stage versus the two-stage approach in [PD meta- Handling of covariates Covariates modeled consistently across all studies Study-specific covariates differ—— pooled later
analysis?
 The meta-analysis conducted using IPD involves mainly two methods . |
including one-stage and two-stage Missing data handling More flexible; multilevel imputation Less flexible; handled at study level
A one-stage IPD meta-analysis involves pooling and evaluating patient-level
data from multiple clinical trials, whereas the two-stage IPD meta-analysis is Consistency of relationships across studies Study-specific relationships before combining
typically employed when the individual-level data from multiple studies are
analyzed separately in each study, and then combined in a second stage to | |
: 24 Computational complexity High Low
generate an overall estimate~

RESULTS

 The current study compares one and two-stage IPD meta-analysis methods * Both one-stage and two-stage models consistently estimated treatment effects on OS and PFS, favoring the
to assess the effectiveness of treatments on time-to-event (TTE) outcomes intervention (Figure 3)

« Similar findings were also reported for TTD on EORTC QLQ-C30 and EQ-5D scale after including death (death as
event), which favored the intervention versus the comparator (Figure 4)

METHODS « The one-stage IPD meta-analysis was chosen as the base-case due to the limited number of studies in the

analysis

OBJECTIVE

 This study utilized one-stage and two-stage meta-analysis techniques to
process IPD from phase 3 trials in metastatic breast cancer, evaluating
overall survival (OS), progression-free survival (PFS), and time-to-

deterioration (TTD) on European Organization for Research and Treatment of Figure 3 : One-stage and two-stage results for (a) Overall survival with intervention vs. comparator

Cancer Quality of Life Questionnaire Version 3.0 (EORTC QLQ-C30) and (b) Progression-free survival with intervention vs. comparator
EuroQol 5 Dimensions (EQ-5D) instruments

« The alignment of both models, directionally and statistically, highlighted the reliability and robustness of the
estimates

. _ _ C e e L , Model (a) OS HR (95% CI) p-value Model (b) PFS HR (95% Cl) p-value
* Figure 1 depicts the pre-defined eligibility criteria for the meta-analysis
One-stage 4 0.66 (0.55, 0.80) <0.001 One-stage ¢ 0.62 (0.50, 0.77) <0.001
Figure 1 : PICOS criteria for inclusion in the meta-analysis
Two-stage * 0.70 (0.58, 0.86) <0.001 Two-stage ¢ 0.67 (0.55, 0.83) <0.001
® )
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B B Statistically significantly better efficacy with intervention vs comparator
Cl: Confidence interval; HR: Hazard ratio; OS: Overall survival; PFS: Progression-free survival
POPULATION INTERVENTION & OUTCOME STUDY DESIGN
= * *%*
GOLAIHARATELS ST Figure 4: Results for TTD outcomes on EORTC-QLQ-C30" and EQ-5D-5L VAS" scale: (a) One-stage
Subjects with HR+/HER2- 0S, PFS, and TTD on pen-label, multicenter )
metastatic breast cancer Targeted ADC vs. EORTC QLQ-C30 and {ﬁggomlsed geliElEe (b) Two Stage (a) One-stage (b) Two-stage
who have progressed after conventional EQ-5D-5L VAS Domains HR (95% Cl)  p-value _Domains HR (95% CI) p-value
docrine th 1 , chemotherapy
S CDKA/Gi. o ot lomet 9 Global Health Status / QoL — 0.83(0.71,0.97) 0.021  GHS/QoL — 0.83(0.69,0.98)  <0.01
systemic ;:herapies in the Physical Functioning ’ 0.77 (0.66, 0.90) <0.01 Physical Functioning * 0.82 (0.65, 0.99) <0.01
advanced setting Role Functioning T 0.90 (0.77, 1.05) 0.200 Role Functioning T 0.93 (0.77, 1.09) 0.452
Emotional Functioning * 0.75 (0.64, 0.89) <0.01 Emotional Functioning * 0.71 (0.55, 0.87) <0.01
Cognitive Functioning ’ 0.86 (0.73, 1.00) 0.055 Cognitive Functioning * 0.82 (0.68, 0.96) <0.01
Social Functioning T 0.89 (0.76, 1.05) 0.160 Social Functioning ¢ 0.91 (0.71, 1.11) 0.815
Fatigue y 0.83 (0.71, 0.97) 0.019 Fatigue ’ 0.81 (0.66, 0.95) <0.01
Nausea and Vomiting ¢ 1.21 (1.03, 1.41) 0.018 Nausea and Vomiting * 1.28 (1.05, 1.51) <0.01
Pain T 0.90 (0.77,1.06) 0.199 Pain 0.98 (0.78, 1.18) 0.841
———— —_—
ADC: Antibody-drug conjugate; CDK4/6i: CDK4/6 inhibitor; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Dyspne_a I 0.74(0.63, 0.87) <0.01 DySpne? 0.75(0.61, 0.90) <0.01
Quality of Life Questionnaire Version 3.0; EQ-5D-5L VAS: EuroQol Five Dimensions Five Levels Visual Analogue Scale; HER2-: Human epidermal Insomnia 0.87 (0.73, 1.02) 0.088 Insomnia 0.79 (0.62, 0.97) <0.01
growth factor receptor 2 negative; HR+: Hormone receptor-positive; OS: Overall survival; PFS: Progression-free survival; TTD: Time to deterioration Appetite Loss ¢ 1.07 (0.91, 1.25) 0.439 Appetite Loss ? 1.01 (0.82, 1.20) 0.864
Constipation * 1.03 (0.88, 1.22) 0.681 Constipation ¢ 1.07 (0.81, 1.33) 0.597
L] L] [ [ [ . ¢ . ‘
 Hazard ratios and 95% confidence interval (Cl) were estimated for survival Diarthea 147(1.25,1.72) <0.01  Diarrhea . 1.50(1.23,1.77)  <0.01
i . : : Financial Difficulties * 0.83 (0.70, 0.99) 0.035 Financial Difficulties 0.81 (0.61, 1.02) 0.097
and TTE outcomes using a stratified Cox proportional hazards regression Summary score — 0.92 (0.79, 1.08) 0.325  Summary score — 0.92 (0.76,1.07)  0.330
ana|ysis EQ-5D-5L VAS ¢ 0.76 (0.59, 0.94) 0.012 EQ-5D-5L VAS ‘ 0.75 (0.61, 0.88) <0.01
| | T T
. 0.5 1 1.5 0.5 1 1.5
° TTD assessment was performed 1 the EORTC QLQ'C3O and EQ'5 D'SL Statistically significant extension in TTD associated with intervention vs comparator
. . . . . . Cl: Confid Int l; QoL: Quality of Life; EORTC QLQ-C30: E O ization for R h and Treat tof C Quality of Life Questi ire Version 3.0; EQ-5D-5L VAS: EuroQol Five Di [
evaluable pOpUlathn, Wthh was deflned as Intentlon_to_treat (ITT) SUb_ eCtS o fgvlelzn\cjiesugle:rlglogse chlae! éll“l(?D: IT?me ORTC QLa-C3 uropean Organization for Research and Treatment of Cancer Quality of Life Questionnaire Version uroQol Five Dimensions
1 f 1 1 *The 30-item EORTC QLQ-C30 questionnaire consisted of 5 functional scales (physical, role, cognitive, emotional, and social functioning), 3 symptom scales (fatigue, pain, nausea, and vomiting), a global health
WhO Completed at leaSt one dOmaln/dlmenSK)n at base“ne and had at eaSt status/QOL scale (GHS/QoL), and 6 single items (dyspnea, appetite loss, sleep disturbance, constipation, diarrhea, and financial difficulties). A summary score for the EORTC QLQ-C30 is also calculated as the
one eva|uab|e assessment post_base“ne mean of 13 out of the 15 domains, excluding the GHS/QoL and financial difficulties*

EQ-5D** measure includes an EQ-5D-5L scale and a visual analog scale (VAS)*

unified statistical model, adjusting for clinically and statistically relevant LIMITATIONS

covariates

« Both methods depend on the availability of individual participant data from the contributing studies, which can be
- The two-stage IPD meta-analysis analyzed each study separately with challenging due to data security concerns, proprietary issues, or incomplete datasets
relevant covariates and then pooled the summarized results

« Both approaches are vulnerable to publication bias if the studies included in the meta-analysis are not
 Figure 2 demonstrates the major differences between one-stage and two- representative of all relevant research, such as if only studies with favorable results are published
stage model in terms of approach, modeling, covariate and missing data

_ _ _ _ « The findings from both one-stage and two-stage methods may be less generalizable to broader populations if the
handling, assumptions and computational complexity

included studies focus on narrow or highly selected patient groups
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