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Disclaimer

This presentation is based on publicly available information (including data relating to non-Novartis products 

or approaches). These slides are intended for the purpose of this conference only. These slides are not 

intended for wider distribution outside the intended purpose without presenter approval. The content of this 

slide deck is accurate to the best of the presenter’s knowledge at the time of production and does not 

necessarily represent Novartis’ position.
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A motivating example
Two recent publications from molecules in the lipid lowering space

• Phase 2 trials for siRNA therapies with 

similar indications, patient populations 

and study designs

• Primary endpoints differ (apoB vs. 

triglycerides) but large overlap in lipids 

across primary / secondaries.

• Endpoints specified as “percent change 

from baseline” in both publications (Day 

180 vs. Week 24)

• Data analysis by linear mixed model in both 

trials.
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“The placebo-adjusted percent change 

from baseline was –36·3%.”

“The difference in change from baseline 

as compared with placebo was −51 

percentage points.”

Comparing the reporting language for treatment effect 
estimates across trials (taking triglycerides as an example)
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Rosenson et al (2024) Ray et al (2025)

• What was the estimand of the trial? 

• Specifically, are comparisons of −51 against –36·3% valid?

• Language suggestive of the same estimand being used however, in Ray et al (2025):

“All lipid-related parameters […] were log-transformed before the analysis […].”

https://dx.doi.org/10.1056/NEJMoa2404147
https://doi.org/10.1016/S0140-6736(25)00507-0


A straight-forward approach:
modelling the percent change from baseline

• Approach of Rosenson et al (2024) is*: 

100% × 𝑌1/𝑌0 − 1 ∼ 𝑁(𝛼0 + 𝛼1𝑌0 + 𝛼2𝑇𝑟𝑡, 𝜎2).

• Targets the expected percent change from baseline,

100% × 𝐸 𝑌1/𝑌0 − 1 ,

and the between-group difference in expected percent change from baseline, 𝛼2.

• Distribution of response variable asymmetric and bounded at –100%. 

• Potential for heteroskedastic variance, especially for substantial inhibitory effects.
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𝑌0: Baseline value           

𝑌1: Post-treatment value

𝑇𝑟𝑡: Treatment indicator

* Simplified to  

single timepoint



To log or not to log. 
What’s the difference anyway?

• Log-normal models are often suitable for laboratory values, e.g. lipid concentrations. 

• Ray et al (2025) model the log ratio to baseline: 

 log(𝑌1/𝑌0) ∼ 𝑁(𝛽0 + 𝛽1 log(𝑌0) + 𝛽2 𝑇𝑟𝑡, 𝜎2)

• Treatment effect 𝛽2 is transformed into a percent change using 100% × (exp(𝛽2) − 1).

• However: by Jensen’s inequality, exp(𝐸[log(𝑌1/𝑌0)]) ≠ 𝐸[𝑌1/𝑌0]. 

• This estimator targets a different estimand: the expected geometric mean ratio to baseline, 

exp(𝐸[log(𝑌1/𝑌0)]) , 

     and their percent change between groups.
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Toy example to illustrate the difference between the two 
estimand summary measures
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arithmetic 

mean

geometric 

mean

difference
Percent change (Trt vs Pbo)

Model of % change from baseline Model of log ratio to baseline



A guide to accurate reporting language for estimands of the 
log ratio model  Another look at Ray et al (2025)
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The percent 

change from 

baseline

The ratio to 

baseline

Endpoint: Within-group summary measure:

The placebo-adjusted 

percent change from 

baseline was –36·3%.

The percent change in 

geometric mean ratios to 

baseline between active 

and placebo groups was 

-36·3%.

Between-group summary 

measure:
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Getting the best of both worlds: 
Intuitive interpretation with appropriate distributional assumptions

For log-normal data, can recover the difference in mean percent change from log ratio model:

• If  𝑙𝑜𝑔 𝑋 ∼ 𝑁 𝜇, 𝜎2 ,    then  𝐸 𝑋 = exp(𝜇 +
1

2
 𝜎2).  

• Use relationship to estimate  𝐸[𝑌1/𝑌0]  from model of  𝐸[log(𝑌1/𝑌0)].

Treatment effect estimate: 

 100% ×
1

𝑛
 σ𝑖 exp ො𝜇𝑖𝑇 +

1

2
ො𝜎2 −

1

𝑛
 σ𝑖 exp ො𝜇𝑖𝐶 +

1

2
ො𝜎2  

• Wrinkle: SEs and confidence intervals require e.g. bootstrapping or multivariate 𝛿-method. 

• For Bayesians using MCMC sampling, uncertainty quantification comes “for free”.
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𝑛:  total trial size                 

Ƹ𝜇𝑖𝑘:  model 

prediction for patient 

𝑖 under treatment 𝑘

R package 

coming!



Key take-aways

“Percent change from baseline” endpoints are 

common in clinical trials

• Analysis approaches vary and it’s not 

always clear what was done.

• Results are easily misinterpreted by non-

statistical audiences.

• Logarithmic transformations reflect a 

distinctly different estimand compared with 

direct estimation. 

• Can target the difference in mean percent 

change from baseline using a log ratio model.
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Accurate reporting language is critical: ensures treatment benefits are clearly 

communicated to the scientific community.

We propose a guide to accurate language for estimand attributes of the log ratio to 

baseline model.



Q&A
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