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Key Concepts and Descriptors:







Partnership throughout the life-cycle
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Label expansion 
opportunities: 
Inform viability of expansion to 
new indication, population, or 
outcome. Carry out Ph3b and 
PhIV RWE/NI studies for Label 
Expansion

Target patient 
profile: Refine TPP 
based on unmet need 
and prevalence

Trial design: 
Optimize selection of I/E 
criteria, endpoints, and 
comparator; inform 
study power calculation

Target indication 
prioritization: 
Inform selection of 
indication

Supportive efficacy 
evidence: Inform internal 
go/no-go decisions or 
negotiations with payers 
based on indirect 
comparisons to standard 
of care

Evidence supporting 
market launch: 
Demonstrate unmet need 
in TPP and report in 
conferences or journals

Due diligence: 
Inform viability of 
novel asset for 
clinical development

Contextualize trial 
within RW: Support 
assumptions made in 
clinical trial challenged by 
HA or payers

Phase 0/1 Phase 2a Phase 2b/3 Post-approval

Prep for late-stage 
clinical development

Inform study trial design and 
target patient population with 

highest unmet need

Prep for registration/market launch

Supplementary evidence of efficacy and unmet need to support 
registration, label negotiations, reimbursement, and launch

Prep for additional 
program(s)

Informed Execution of 

Label Expansion 

Strategies

Prep for new 
program

Inform program 
strategy and indication 

prioritization



Determining Fit for purpose RWD
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•Representativeness of data to target population
•Contains necessary variables and information within variables (endpoints)

•Sufficiency of size

Data relevance

•Ascertainment and processing of key variables (unstructured vs. structured)
•Accuracy and consistency (measurement error?)

•Completeness and missing information (linkages to other databases?)

Data reliability

•Transparency, traceability, auditability (ownership? Privacy?)
•Data standards and formatting (reproducibility?)

•Data submission

Regulatory issues
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Prospective Observational Studies

Prospective Observational Studies can be one of the best options when a RCTs are not possible to execute. 

Strength of Prospective Observational Studies include:

1. Can provide better quality of data on the primary exposure and on confounding variables.
a. Clear specification of target patient population(s), treatments, and outcomes of interest for making inferences 

regarding causal effects.

b. Generate apriori study protocol, build data collection algorithms, state the purpose or main hypotheses, 

identifies confounders (whether measured or not), specifies the primary analyses and required sample size.

c. Implement time and even schedules, clinical scales, patient reported outcomes.

d. Control quality of data.

2. Since exposures are assessed before outcomes occur, they are less prone to bias.
a. Collect baseline data on all subjects, before any of them have developed the outcomes of interest.

Disadvantages to Prospective Observational Studies include:

1. They could be more expensive and time consuming

2. They are not efficient for diseases with long latency.

3. Must account for measured and unmeasured confounders. Losses to follow up can bias the measure of 

association.
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Challenges Associated with the Use of RWE/Observational 
Studies

• Selection Bias

• Information Bias

-memory bias

-interviewer bias

• Confounding



Randomized 
Clinical Trials 

Randomized Clinical Trial vs. Observational Study

Green: patients who receive treatment A
Yellow: patients who receive treatment B 

⮚ With randomization – standard methods 
produce estimates of causal treatment 
effects



Randomized Clinical Trial vs. Observational Study (continued)

Observational 
Study

⮚ Without randomization – standard methods 
produce only ‘associations’ …. Treatment 
groups are NOT comparable prior to 
drug/intervention initiation, thus 
comparisons are BIASED



Matching and Weighting (Pro’s and 
Con’s)

Pro’s Con’s

Matching Very straightforward, easy to 

communicate with clinicians

May discard some unmatched observations

Matched sample might no longer represent target 

population.

Less efficient, lost in power 

Some methods predetermine your target  

estimator and: Your estimand is ATT with 1:1 &  

1:m matching. 

Extension to longitudinal setting is limited.

Weighting Often utilize larger set of observations; 

more efficient, higher power

Can extend to longitudinal setting :  use 

MSM to control for time varying 

confounding

Large weights can be problematic : distort  your 

target population depending on how  you deal 

with the large weights

Some may misunderstand the method 
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Screening/Enrollment
Follow-up/ Data 

Collection
Final Data/Data 

Analysis

Typical Prospective Observational Study
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Screening/Enrollment
Follow-up/ Data 

Collection
Final Data/Data 

Analysis

Typical Prospective Observational Study

TRT   A TRT  B
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Screening/Enrollment
Follow-up/ Data 

Collection
Final Data/Data 

Analysis

Typical Prospective Observational Study

TRT   A TRT  B
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Screening/Enrollment
Follow-up/ Data 

Collection
Final Data/Data 

Analysis

Typical Prospective Observational Study

Up-Front Matching

TRT   A TRT   B



21

Up-Front Matching Methodology for Selected Covariates

• Objective is to assess the comparative effectiveness of two drugs, say Drug A and 
Drug B where the patient populations are noticeably different but there is 
considerable overlap.  

• To keep the description relatively concrete suppose we want to assess the average 
treatment effect in a patient population with characteristics of patients being 
treated with Drug A, i.e., the average treatment effect in the treated (in this case 
those treated with Drug A).
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Up-Front Matching Methodology for Selected Covariates

• The key to up-front matching is to use of readily available/accessible (inexpensive) 
covariates.

• The goal of up-front matching is to create enrolled populations in the prospective 
observational study with (1) a higher percentage of patients in the common support as 
determined by the propensity score based on all baseline covariates in the enrolled 
populations at the end of the study; and (2) balance across the inexpensive covariates
in the final enrolled populations.  Note that the propensity score is used here for its 
balancing properties (Rosenbaum and Rubin 1983) and not as means to create 
treatment ignorability as the basis for causal inference; study outcomes play no role in 
the up-front matching method.
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Up-Front Matching Methodology for Selected Covariates

Up-front matching is performed as follows:

a-) Determine the common support based on the propensity score (π(s) ) distributions of the two 
treatment groups in the claims database.
b-) Determine the deciles of the propensity score distribution of Drug A; we are interested in enrolling 
patients in both groups who have pretreatment characteristics like those who were treated with Drug A.  
c-) As patients are considered for enrollment, enroll only those whose propensity score is in the common 
support.
d-) Specify a quota of patients to be enrolled for each treatment group in each decile.  For our 
illustration we take this quota to be the same for each treatment-decile combination – this is stratified 
matching (on the propensity score), a form of statistical sampling that is alternatively known as 
frequency matching.
e-) For each treatment group once the quota in a treatment-decile group has been filled that treatment-
decile is closed to further enrollment. 
f-) For each treatment group continue enrolling patients until all treatment-decile quotas for that 
treatment group have been met.
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Simulation Set-up
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Simulation Set-up

Two recruitment schemes were simulated: 
(1) Up-front matching: enrolls patients according to the up-front matching enrollment scheme which is 

based on the retrospective database
(2) Simple random sampling from the treatment and comparator populations in the simulation 

database. 

*Both schemes consider patients for enrollment that are randomly sampled from the simulation 
database.  

Retrospective 
Database
• IAP (n=2620); 

OAP (n=11051)

Simulation 
Database
• IAP (n=2620); 

OAP (n=11051)

Full Claims 
Database
• IAP (n=5240); 

OAP (n=22102)
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Simulation Results

The baseline characteristics 
deemed to be of interest and 
ascertainable in both the claims 
database and in patients who 
are to be considered for 
enrollment at investigative sites 
are given in the Figure along 
with their relative importance’s 
based on the preliminary 
propensity score model.  

Matching Variables and Their Relative Influence
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Simulation Results
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Simulation Results
Distribution of Propensity Scores for IAP and OAP groups
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Simulation Results
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Simulation Results
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Simulation Results
Derivations of the Normal Asymptotic Approximation of the Distribution of the Standardized Mean Difference
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Simulation Results
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Simulation Results
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Simulation Results
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Conclusions and Remarks

∙ Our simulation illustrates a major benefit of up-front matching: it creates populations of patients whose 
balance on the covariates for which matching was implemented is comparable to what would be 
achieved with randomization.

∙ Although up-front matching is based on only a subset of covariates, it is anticipated that it will provide a 
database that enables more robust and efficient estimates of treatment effect than using no matching 
at enrollment. 

∙ These benefits are desirable even in POS’s not intended for regulatory purposes but will be even more 
valuable for studies whose results become part of the evidence for regulatory decision making – their 
results will be more credible and there is the potential for significant efficiency in generating the data. 

∙ In addition to potential efficiency gains based on balance there is the real possibility that the 
percentage of patients not in the common support will be relatively substantial, and the cost savings in 
not following such patients in a POS could be substantial.
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