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https://magazine.amstat.org/blog/2015/02/

01/statscience_feb2015/ 

The foundation of statistics laid down by its founders [...] could not have been to 

arbitrarily select a “convenient” statistical model. However, that is precisely what 

most statisticians blithely do, proudly referring to the quote, “All models are wrong, 

but some are useful.” 

[...]

one typically asks a few questions about the data such as: Is the outcome a survival 

time? Is it case-control data? And then one quickly moves on to returning output 

from a Cox-Ph model or a logistic regression model with some “reasonable” set of 

covariates

[...]

Is this mess we have created really necessary? No! As a start, we need to take the 

field of statistics (i.e., the science of learning from data) seriously. It is complete 

nonsense to state that all models are wrong, so let’s stop using that quote. For 

example, a statistical model that makes no assumptions is always true.

The Science of Statistics

https://magazine.amstat.org/blog/2015/02/01/statscience_feb2015/
https://magazine.amstat.org/blog/2015/02/01/statscience_feb2015/


Model-trusting
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logit 𝑃 𝑌 = 1 | 𝐴, 𝑋 = 𝛼0 + 𝛼1𝐴 + 𝛼2𝑋

• Direct estimation via MLE / posterior probability

• If model is incorrect, it’s unclear what 𝛼1 means

• Compatible with Bayesian, likelihood, and 

frequentist (conditional and unconditional) inference

• Typically used for conditional estimands
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• Combines an unadjusted estimator with an 

“estimator of zero”

• Clever choice of h(x) to increase efficiency

• An (unconditional) frequentist approach

• Typically used for unconditional estimands

Buja et al. (2019); Vansteelandt (2021) 

Model-robust / assumption-lean



RCTs with time-to-event endpoints
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Status quo

(Stratified) Cox 

proportional hazards 

models to estimate 

conditional hazard 

ratios

“Model-free estimand” and 

“assumption-lean analysis”

Compare unconditional probability 

of survival (or restricted mean 

survival time) on the two 

treatment arms.

Double-robust covariate-adjusted 

estimators: AIPCW, TMLE

FDA Position

What’s in the guidance? Should we go further?



Status quo
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FDA guidance Model robust

𝑆𝐸,𝑘 𝑡  = {𝑆𝐶,𝑘 𝑡 }𝐻𝑅𝑐

For all strata 𝑘 = 1, … , 𝐾:
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Basel Biometric Society 

Presentation 25th March

https://baselbiometrics.github.io

/home/docs/talks/20250325/3_

Magirr.pdf 

https://baselbiometrics.github.io/home/docs/talks/20250325/3_Magirr.pdf
https://baselbiometrics.github.io/home/docs/talks/20250325/3_Magirr.pdf
https://baselbiometrics.github.io/home/docs/talks/20250325/3_Magirr.pdf
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Vs.

Vs.
(1)

(2)

• Comparison (2) is interesting.

• Much broader than a power comparison. 

• Proponents of model-robust methodology have claimed that they can improve power compared to Cox 

PH modelling “even in a setting where Cox is expected to perform well.” (Chen et al., 2023). 

• But it’s difficult to compare power of (2) if we do not fully understand comparison (1).

• We do not fully understand comparison (1).                         Motivation for this talk!



Efficiency of ෢𝑯𝑹𝑴 𝒗𝒔.  ෠∆𝑅𝑀𝑆𝑇 𝜏   under proportional hazards
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Freidlin et al., Clinical Trials 18.2 (2021): 188-196.Tian et al., Biometrics 74.2 (2018): 694-702.

“When the PH assumption is valid, the 

[RMST] test performs almost as well as the 

PH test”

“For superiority testing, the proportional hazards 

analyses uniformly have better power than the RMST 

methods, although the differences are negligible in 

the high-event rate setting”

Low event-rate setting

Moderate event-rate setting

High event-rate setting

𝑅𝐸 ≈ 0.79

𝑅𝐸 ≈ 0.86

𝑅𝐸 ≈ 0.98



Where does this discrepancy come from?
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https://arxiv.org/pdf/2412.06442

https://arxiv.org/pdf/2412.06442


Asymptotics
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RMST test 

statistic:

Log-rank 

statistic:

Tian et al., (2018) Magirr et al., (2025)

𝑤𝑅𝑀𝑆𝑇(𝑡)

𝑤𝑃𝐻(𝑡)



Confirmation via simulation study
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Scenario like Freidlin et al. (2021)

Scenario like Tian et al. (2018)

Results are less favourable to RMST if restriction time τ has to be pre-specified:



Conclusions: current efficiency comparison
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• There are some situations under PH where the log-rank test is substantially more efficient than a test 

based on a comparison of restricted mean survival time.

• When there is a low event rate and a fast recruitment rate.

• Choice of restriction time is a difficult issue.

• From a technical perspective, it is sometimes possible to make valid inference on RMST even 

when the restriction time is equal to the last observation time (Tian et al., 2020).

• More often, it’s an easily digestible round number such as 12 or 24 months, which leads to greater 

efficiency loss compared to log-rank test under PH.

• Under non-PH, there is little controversy:

• RMST is more efficient than log-rank under “early effect” scenarios.

• Log-rank is more efficient than RMST under “late effect” scenarios.



Conclusions: wider context
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• Covariate adjustment: strong arguments in favour of model-free, assumption-lean analysis methods

• Less reliance on strong modelling assumptions.

• Semi-parametric efficient.

• However,

 

• Greater robustness to model misspecification comes at the cost of lower power under PH.

• FDA guidance on covariate adjustment (2023) has only two citations specific to time-to-event outcomes – in both cases 

the estimand is a marginal (unconditional) hazard ratio.

• We should take advantage of the opportunity to adjust for (continuous) prognostic covariates – the methods cited 

in the FDA document increase precision with minimal impact on current ways of designing trials. Implementation in 

{RobinCar}.

• Moving to fully model-free, assumption-lean methods would require a more radical change in study design/analysis. 
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