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Research collaboration on the use of 
EHR-derived RWD for HTA decision-making

Collaboration objectives:

Conduct high-quality 
research using Flatiron data

Develop and evaluate 
approaches to reduce 
uncertainty in NICE 
Technology Appraisals 
for oncology appraisals

Support NICE in evaluating the 
ability of RWD to address 
evidence gaps and inform 
HTA decision making



Gaps in evidence:

• Existence of evidence
• Lack of relevant comparator
• Immature survival data and amount of 

follow-up

Potential sources of uncertainty for HTA 
decision-making 

Identified 60 NICE TAs as part of 
aim 1 of the collaboration:

• Selected one of those TAs where 
immature survival data was the main 
source of uncertainty



Long-term outcomes were the main source of 
uncertainty in NICE TA531

“Uncertainty around the overall survival extrapolation even at 2 years is the main 
source of uncertainty in the cost-effectiveness analyses” 
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EHRs and other sources of real-world data are a 
promising source of evidence for HTA decision-making

Patient Count

Data from Flatiron Health

Collected from ~800 sites of care in the U.S. 

Contains structured, unstructured and 
derived elements like demographics, 
biomarker status, lines of therapy

Non-Small Lung Cancer 
Enhanced Datamart (EDM)



Treatment: Pembrolizumab Time Horizon: Jun 2016 - Dec 2020

Retrospective study 

Study Population: Patients with 
previously untreated, metastatic 
non-small cell lung cancer and 
PD-L1 positive biomarker status

Methods: Kaplan Meier analysis

Research Objective: Highlight 
the additional evidence on overall 
survival offered by EHR data



Eligible ECOG performance 
status

(N = 1,342)

Patients in 
NSCLC EDM

(N = 67,281)

Confirmed diagnosis of 
disease and eligible 
group stage (stage IV)

(N = 37,597)

Excluding patients with 
potentially incomplete 
EHR data

(N = 34,440)

Did not receive a
clinical study drug

(N = 1,788)

Initiated Pembrolizumab 
1L  monotherapy 
between June 2016 and 
December 2020

(N = 1,789)

Eligible biomarker status 
(PD-L1, ALK, EGFR)

(N = 1,296)

Eligible lab 
values

(N = 1,109)

Cohort selection based on structured and 
unstructured data elements



Clinical depth of EHR data indicated 
a heterogeneous study population 

Highlighted baseline characteristic EHR-derived cohort 
(N = 1,109)

PD-L1 Biomarker Test Results
     Yes
     Unknown
     No

993 (90%)
116 (10%)
Excluded

Lab Results
    Bilirubin, units mean(sd)
    Billirubin  unknown/not documented n(%)

0.46 (0.43)
200 (18%)

Performance Status, n(%)
    ECOG of 0
    ECOG of 1
    ECOG unknown/not documented

492 (44%)
313 (28%)
304 (27%)

Histology abstracted from chart, n(%)
   Non-squamous cell carcinoma
   Squamous cell carcinoma
   NSCLC histology not otherwise specified

808 (73%)
251 (23%)

50 (5%)

Baseline 
characteristics
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Clinical Trial Time Horizon EHR-Enabled Observation Extension

Median 
OS: 
13.8 

months

N = 1,109
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1,109 817 663 563 461 400 344 292 245 218 178 149 113 79 49 24 5



Findings of 13.8 months median 
overall survival is consistent with 
Kehl et al. analysis of CMS claims 
of 11.4 months overall survival 
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Differences between 
countries may limit 

the transportability of 
evidence 



Enabling managed access agreements stands to 
benefit all key stakeholders
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