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Objectives Figure 1: Treatment switching illustrated

Treatment crossover refers to the situation in randomised controlled trials (RCTs)
where patients randomised to the control group switch to the experimental
treatment. This leads to biased estimates of treatment effects if crossover is not
appropriately controlled for. Several crossover adjustment methods are available, but
previous research has shown that the optimal adjustment method depends upon the
characteristics of the trial [1].
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This study applies crossover adjustment methods to an RCT comparing trametinib to
chemotherapy in patients with BRAFV600E/K mytation-positive advanced or metastatic
melanoma (NCT01245062), and investigates which adjustment method best fits this
case study. Patients enrolled in the METRIC clinical trial were randomised 2:1 to
receive trametinib 2 mg once daily or chemotherapy (DTIC or paclitaxel). There were
273 patients in the primary efficacy population (trametinib, n = 178, chemotherapy, n
= 95) and 64 (67.4%) chemotherapy control group patients switched onto the
experimental treatment.
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OS, Overall survival; TTP, time-to-progression; PPS, post-progression survival; RCT, randomised controlled trial

Methods
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The standard single parameter RPSFTM (Rank Preserving W The IPCW (Inverse Probability of Censoring Two-stage methods involve using data on post-
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Results
Modian ®|n the primary efficacy population, the unadjusted hazard ratio (HR) for overall
il u al (chemo survival (OS) was 0.72 (95% Confidence Interval 0.52 — 1.01) in the GSK analysis.
pper . . . .
point | Lower | 95% | Point | Lower | Upper | CFHR group, ® Point-estimates of the adjusted HRs produced by the most plausible crossover
Analysis | Description estimate | 95%Cl | CI estimate | 95%Cl | 95% Cl | comparison® cays) adjustment methods ranged between 0.48 and 0.53, consistently favouring
1 | Unadjusted GSK trametinib.
analysis (toprovide a | 0.72 1 0.52 1 1.01 | - ] ] ] 338.0 e In the first-line metastatic subgroup, the most suitable adjustment methods
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resulted in HR point estimates ranging from 0.44 to 0.55, compared with the
unadjusted HR of 0.74 (95% CI 0.49 — 1.12) in the GSK analysis.

‘treatment group’ 027 | 0.08 | 094 | 4.36 - - 1.89 | 1716
analysis ® The results were sensitive to the technique used to apply each method. Key

9 | IPE Algorithm ‘on issues included recensoring, the active nature of the comparator and the choice
treatment - 038 | 0.15 | 095 | 8.62 - - 1.18 - of covariates included in the analyses.

observed’ analysis
6 | RPSFTM ‘treatment

- 038 | 015|095 | 1.95 | 1.03 | 341 | 100 | 220.0 Conclusions
group’ analysis
7 | RPSFTM ‘on @ Each of the crossover adjustment methods result in a lower HR than the
treatment - 037 1014103 | 700 | 1.06 | - 0.96 - unadjusted analysis, showing improved OS benefit of trametinib compared to
observed’ analysis chemothera oy.
6b | RPSFTM ‘treatment
aroup’ analysis 049 | 0251096 | 193 | 1051317 | 100 | 2200 e However, the crossover-adjusted results are dependent on key assumptions. It is
without recensoring important to analyse trial characteristics and model output carefully when
10 | IPCW 048 | 025 | 0.91 _ _ _ _ identifying which applications of the adjustment methods are most plausible.
11 | Two-stage Weibull 043 1 020|096 | - i i i 244.) ®RPSFTM and IPE methods require a non-active comparator, which is not ethically
11b | Two-stage Weibul feasible in this case. They also rely on the common treatment effect assumption,
without recensoring ¥ 053 | 0.29| 057 ] ] ] ] 244.1 which may be implausible if the capacity to benefit from treatment is reduced
Note: results using the preferred approach for each method are highlighted in red and the preferred method is indicated by ¥. Results are after disease progression. Tests of the data |mpIy that there is no significa Nt
given to 2 decimal places. IPE AF confidence intervals not estimated as bootstrapping not conducted. IPE HR confidence intervals estimated difference between pre- and post-progression treatment effects.

through a test-hased procedure, using p-value from the Weibull unadjusted analysis. . o
*The CF HR comparison represents the comparison of counterfactual survival times in each randomised group if no patients in either group ®*The unmeasured confounders assumption is important for IPCW and two-stage

received any treatment, given the treatment effect estimated by the method. Successful estimation would result in a CF HR of 1.00 methods, but convergence problems occurred for the IPCW due to the small
sample size. Subsequently, some prognostic characteristics could not be included
in the IPCW analysis.

@ Recensoring of the data can be applied for the RPSFTM and two-stage method to
reduce bias by breaking the dependence between censoring time and treatment;
but in the METRIC trial, recensoring is considered inappropriate because it will

exacerbate the bias arising from the changing treatment effect over time.
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