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BACKGROUND
An increasing number of rare diseases and 
disease subsets become tractable to novel 
therapies. This results in a growing competition 
between trials and pressure to increase the 
efficiency and effectiveness of clinical trials. The 
use of real-world evidence, such as synthetic 
control arms may offer a solution. Instead of 
recruiting patients who have been assigned to 
the control arm, a synthetic control arm can 
repurpose historical clinical trial or real-world 
data to accurately match patients. This 
methodology has far-ranging applications in 
trial design, replacement/augmentation of 
control groups and identifying differentiation in 
treatment effects across subpopulations.

OBJECTIVES
To demonstrate that analysis of real-world data 
(RWD) can be used effectively to emulate 
patient and response patterns reflecting the 
results observed in randomized controlled trials 
(RCTs).

METHODS
For this evaluation, we looked at the outcomes 
for Chemotherapy and Checkpoint Inhibitor 
treatments in Advanced Melanoma patients, 
evaluating results from an RCT and comparing it 
against an analysis of RWD extracted from 
deidentified Electronic Health Records (EHRs) 
from 13 sites in 6 countries.

We reviewed the data in context of patient 
care, treatment outcomes. The approach 
included the review and assessment of RCT 
endpoints against available RWD, and 
identification of the relevant data points in the 
RWD to match/approximate the data 
underpinning the RCT endpoint definition, to 
allow for a meaningful comparison.

RCT data set
The reference study is an RCT extracted from 
clinicaltrials.gov, "Study of Pembrolizumab 
(MK-3475) Versus Chemotherapy in Participants 
with Advanced Melanoma."

RESULTS

Table 1:Socio-demographics comparison between RCT and RWD.

Key issue in RWD, compared to RCT: loss of patients to follow-up.

For the flow of participants, we see a very large inequality between RCT 
and RWD. Table 2 shows that most of the RWD participants are lost to 
follow up, while only a few are lost in the RCT study. This result can be 
expected because, in RWD, individuals are not controlled and monitored. 
The results of these lost individuals can therefore not be observed 
throughout the follow-up period.

Table 2: Lost to follow-up in RCT and RWD.

Overall Survival Analysis: OS was defined as the time from the date of 
receiving the drug to death. The time of follow-up is 36 months.
The log-rank test shows that the survival curve of Pembrolizumab and the 
Chemotherapy arms are significantly different (p-value<0.0001). The 
median overall survival of Pembrolizumab was 13 months for the 2mg/kg 
dose and 14 months for the 10mg/kg dose in the RCT and 36 months in 
the RWD. The median overall survival of Chemotherapy is 11 and 12 
months in the RCT and RWD, respectively. Both RCT and RWD studies 
show that Pembrolizumab has a higher median overall survival than 
Chemotherapy.
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Table 3: Hazard Ratio (HR) in RCT and RWD.

To compare the overall survival of Pembrolizumab and Chemotherapy in 
the RCT, a Cox regression model is used with treatment as a covariate 
stratified by ECOG (Eastern Cooperative Oncology Group) performance 
status, LDH (Lactic Acid Dehydrogenase) levels, and BRAF mutation status. 
The HR was 0.86 ( [95% confidence interval [CI] 0.67, 1.01], p= 0.1173) and 
0.74 ( [95% confidence interval [CI] 0.57, 0.96], p= 0.0106) for 
Pembrolizumab 2 mg/kg versus Chemotherapy and Pembrolizumab 10 
mg/kg versus Chemotherapy, respectively.

RWD data set
Our database was built using data from 
Clinerion’s global hospital network, which 
accesses real-world data directly from 
anonymized, aggregated EHRs of millions of 
patients around the world, following the

same inclusion and exclusion criteria as the RCT 
study. 
We analyzed overall survival (OS) using the 
weighted Cox regression model. Dealing with 
observational data, we perform an

adjustment for eventual selection bias by 
adopting the Inverse Probability of Treatment 
Weighted (IPTW) propensity score method. 
Moreover, to improve our findings we adopted 
the Bayesian Cox regression.

To compare the overall survival experience of 
Pembrolizumab and Chemotherapy in RWD, a 
Bayesian Weighted Cox regression model with 
treatment as a gender- and country-weighted 
covariate with the Bayesian approach is used, 
yielding an HR of 0.45 ( [95% confidence 
interval [CI] 0.25, 0.82], p= 0.0023).
We can conclude from these results that both 
studies indicate that the overall survival 
experience of patients receiving 
Pembrolizumab is greater than that of patients 
receiving Chemotherapy.

CONCLUSIONS
We have been able to emulate some results of 
the RCT in RWD, comparing the treatment 
effect of Chemotherapy and Checkpoint 
Inhibitor treatments in Advanced Melanoma 
Patients. Most notably, by dealing with sample 
eventual bias and adopting a Bayesian 
approach, we have been able to confirm the 
overall outcome of RCT in terms of OS.

Key challenges
ꟷ EMR data isn’t as complete and accurate as 

RCT data
ꟷ Lack of data from published results
Take Away points
ꟷ Analysis of EMR data can be used 

meaningfully to supplement randomised
controlled trial efforts

ꟷ We are rapidly building up meaningful 
experience in this field

Additional opportunities around the use of EMR 
data
ꟷ Virtual trial technologies
ꟷ EMR to EDC direct data transfer
ꟷ Registry Building
ꟷ Incidence/prevalence research
ꟷ Market segmentation research (alternative 

to prescription/claims data)
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Figure 1: Weighted Overall Survival Curves in  RWD.
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