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Introduction

• Health Technology Assessment (HTA) dossier may include 
statistical analyses varying from simple summaries of clinical 
trial results to implementation of more complex statistical 
methods.

• The statistical programming team is a fast-growing team. The 
number of employees grew substantially in recent years to 
address the growing HTA business needs.

• The SP team works in  partnership with a team of HTA 
statisticians, a good statistics culture is important for optimal 
collaboration with statisticians.

• In 2020, the initiative ‘Statistical Training for Statistical 
Programmers in HTA’ has been launched.
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Collaboration between Statisticians and Statistical 
Programmers in HTA
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Statisticians & Statistical Programmers in HTA

• Our offices are located in London, Brussels and Zürich.

• The team provides analytical and programming 
expertise.

• We use clinical data to analyze the efficacy and safety 
profile of our compounds.

• We create HTA dossiers using scientific concepts, 
statistical analysis and high-quality data.

• Complexity of the statistical methodology in HTA 
dossiers increases.

• Each HTA report is the fruit of cross functional 
collaborations.

Training Goals

• Give all statistical programmers a good understanding of HTA-
specific statistical methods.

• Improve the collaboration between statisticians and statistical 
programmers.

• Better understanding of the specifications provided by the 
statisticians. 

• Better QC of the deliverables by programmers.

• Job satisfaction of both functions.



Training Preparation

Statistical concepts for HTA Statistical Programmers
Training Plan
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Modules Title Trainer
Unmet need identified by  

Statistical Programmers staff

Beginner Descriptive Statistics HTA SP 20%

Probability Distributions HTA SP 20%

Intermediate Hypothesis Testing HTA SP 40%

Regression Methods HTA SP 60%

Survival Analysis HTA Statistician 20%

Advanced (HTA specific) Rank-Preserving Structural Failure Time model HTA Statistician 60%-100%

Matching Adjusted Indirect Comparisons HTA Statistician 60%-100%



Training Content
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Descriptive Statistics

Probability Distributions

Hypothesis Testing

Regression Methods

Survival Analysis

Advanced

Statistical 

Trainings

Descriptive statistics is broadly used for creation of summary tables. 
Refreshing statistical methods used to calculate descriptive statistics.
Applicability of these methods and interpretation of results .

HTA dossiers use data coming from clinical trials, patient questionnaires and 
other sources. 
These data follow various probability distributions.
Distributions, their characteristics and corresponding parameters. 

Parametrical and non-parametrical tests.
Discrete and continuous data.

Simple and multiple linear regression.
Logistic and Poisson regression.
Implementations in the BARDS HTA Standards library.

Survival Analysis methods.
Comparison of existing regression models.
An overview of the SAS procedures for analysis of time-to event data.

Biostatistics and Research Decision Sciences  - BARDS 

Rank preserving structural failure time model.
Matching adjusted indirect comparison.



Survival Analysis
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The main goal is to analyze the duration between a start time and the time of occurrence of an event (positive or negative)

Survival analysis (more generally, time-to-event analysis) is a critical methodological approach in drug development and, specifically HTA

• Events matter to patients (concept of patient relevant outcome in HTA)

• Events are very important in a public health decision framework (a treatment effect on a marker may not imply an effect on the 
important event endpoint)

• Events are typically associated with high healthcare costs and important consequences

• Survival analysis looks at risk of the occurrence of the event and when it occurs

Disease Marker Event

Hypercholesterolemia LDL-Cholesterol Cardiovascular death, stroke

Hypertension Blood pressure Cardiovascular event

Osteoporosis Bone mineral density Vertebral fracture

Oncology Response to treatment Death



Survival Analysis
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Time-to-event data cannot be analyzed using standard statistical 
techniques for experimental designs (such as t-test, analysis of variance or 
logistic regression)

1. Time-to-event data are typically incomplete 

•We cannot wait until every participant has experienced an event 
before to analyze the study. There is a censoring process.

• Ignoring the censoring and applying standard methods for complete 
data will provide biased estimates and incorrect statistical tests. 

2. Time-to-event random variables take positive values and their 
statistical distribution is typically not (approximatively) normal.  In life 
sciences, no parametric distribution has a central role.

➔ Need for specific statistical methods:

• Descriptive statistics (Kaplan-Meier estimate of time-
to-event curve)

• Non-parametric testing (Log-Rank)
• Semi-parametric modelling (Cox regression) 
• Parametric regression, when appropriate



Rank Preserving Structural Failure Time Model

9R – randomization, PD - progression of disease

Problem statement

Treatment switching commonly occurs in oncology trials.

Some control patients switch from the control treatment to the experimental treatment after progression of disease (PD). 

The treatment switch causes bias in analyses for endpoints measured after treatment switch.

• Outcome in control arm reflects partially the effect of the experimental drug.

• Treatment switch is a selective process (not all patients who progress in the control arm switch).

• Timing of treatment switch varies.



Rank Preserving Structural Failure Time Model
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Concept

Goal: estimate what the treatment effect (experimental relative to control) would have been if switching had not occurred (hypothetical 
strategy estimand) 

Why: The estimation of the treatment effect after adjustment for switching is important in HTA filings: in economic modeling, to 
compare the new treatment status with the status without the new treatment

Idea:

• Each patient proceeds through disease process towards his/her death at his/her own speed.

• An experimental therapy slows this speed down by a certain multiplying factor.

• This factor is assumed to be the same for the patients regardless of the treatment arm they were initially randomized to, and
regardless of whether experimental therapy is given from the time of randomization or from the time of treatment switching.

• The Rank Preserving Structural Failure Time Model (RPSFT) applies this slow-down factor to patients who switched, to estimate 
event times that would have been observed had these patients not switched to the experimental treatment.  



Rank Preserving Structural Failure Time Model
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• Developed in 2020 by the programming and statistical HTA 
teams.

• SAS tool to create RPSFT statistics, datasets, tables and plots.

• Designed to be used in SAS 9.4. 

• Robust and covers different analysis situations. 

• The macro flexibly controls the output tables and plot 
appearance.

• Interpretation of macro outputs is an essential part of quality 
control at the development stage of HTA deliverables. 

%ha0a0rpsft macro

• Macro overview.

• Basic features.

• Macro syntax.

• Statistical method used for calculations.

• Detailed examples.

• Frequently asked questions.

User manual



Matching Adjusted Indirect Comparison

• Results of randomized clinical trials are the standard 
foundation for evidence-based clinical guidelines and 
reimbursement decisions.

• In the presence of multiple approved treatment options, 
comparison of all relevant treatments may be required 
for clinical and reimbursement decision making.

• Randomized clinical trials directly comparing all available 
treatments head-to-head would in some ways be an 
ideal solution but such evidence is unlikely to exist.

• A new treatment may need to be compared to placebo, 
standard of care or a competitor treatment.
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Matching Adjusted Indirect Comparison
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Comparator Study In-House Study

Different Characteristics

Weight participants to match 
competitor study

Matching Adjusted Indirect 

Comparisons (MAIC) 



Matching Adjusted Indirect Comparison
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• Within randomized clinical trials, results are not biased due to the randomization.

• Comparing results for treatment B in trial AB with results for treatment C in trial AC 
is prone to bias, as responses for common treatment arm A may differ across 
studies. Sources of cross-trial differences include design, conduct, populations and 
characteristics

• MAICs were developed to address these issues.

• Relevant, pre-defined baseline characteristics are selected and an algorithm is used 
to define unique weights for all participants in the sponsor trial.

• The method was developed with the knowledge that individual patient data (IPD) is 
rarely available for both trials. More often a researcher has access to IPD only for 
one study.

• For the comparator treatment, only published summary data is usually available. 
MAICs can combine IPD from the experimental study with published summary 
results for other treatments of interest.

Anchored

Unanchored



Conclusion

• Training in innovative and HTA specific methodologies is new in 
the industry.

• Training implementation is resource consuming.

• Level of understanding of methods and approaches realized in 
HTA dossier is increased.

• 30% to 70% of the team depending on the module were trained. 

• Training sessions are useful and meets the goals. A second 
edition is planed.

• New trainings in the  overall survival analysis adjusted for 
switchover and patient reported outcome analysis will be 
proposed.
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