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Objective

School Of Health 

And Related Research

 To introduce enhanced metrics to evaluate how well real-world evidence (RWE)
derived from Target Trial Emulations (TTEs) agrees with randomised controlled trials
(RCTs) for benchmarking purposes, aiming to improve the assessment of RWE
reliability for health technology assessment (HTA).

 While existing metrics focus on assessing the agreement of relative effects (e.g., risk
ratio, RR) [1], the validity of absolute effects (e.g., survival) is equally crucial in HTA. We
propose an enhanced metrics to address this.
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Criteria Definition

1. Regulatory 
agreement

Assess whether the direction and statistical significance of the comparative effectiveness 
(e.g., risk ratio, hazard ratio) from RWE align with the benchmark RCT

2. Estimate 
agreement

Assessing whether the point estimate of the comparative effectiveness from RWE falls 
within the 95% CIs of those from the benchmark RCT 

Assessing whether the point estimate of the absolute effectiveness (e.g., median overall 
survival) from RWE falls within the 95% CIs of those from the benchmark RCT 

3. Exploratory -
Standardised 
difference

A Z-value of the comparative effectiveness below 1.96 indicates no significant difference 
between the comparative effectiveness estimates from RWE and benchmark RCT.

4. Exploratory -
Survival curve 
comparison

Assessing whether the point estimates of the RWE survival curve for each treatment group
fall within the 95% CI of the benchmark trial

CI, confidence interval; RCT, randomised controlled trials, RWE: real-world evidence
- Rows highlighted in purple indicate the original three-criteria RCT-RWE Agreement Matrix [1]
- Rows highlighted in orange represent the extended criteria we proposed

Extended RCT-RWE Agreement Matrix for HTA

Background

 Current landscape of RCT-RWE agreement assessment reporting
o A prior systematic review examined 97 studies using the TTE framework for

estimating comparative effectiveness [2]. A subset of 14 studies focused on TTE
benchmarking to closely emulate existing RCTs and thus were included to assess
agreement methods for RCT and RWE concordance (Table 1).

o Most of these 14 studies (11 studies, or 79%) used regulatory agreement as the
basis for determining concordance.

o Only two studies fully applied the standard three-criteria RCT-RWE agreement
assessment matrix (i.e., purple-highlighted rows in Table 3) [1, 5], with one being
the RCT DUPLICATE project that originally established it [1].

o Three studies reported consistent estimates but gave no additional details [9, 10,
15], while one study compared survival curves [6].

Table 3. Extended RCT-RWE Agreement Assessment Matrix 

Jen-Yu Amy Chang was funded by the Wellcome Trust [108903/B/15/Z] and the University of Sheffield. 
Nicholas Latimer and Saleema Rex received funding from Yorkshire Cancer Research, and Saleema Rex also 
received funding from Lumanity for this work.

📧Email: jy.a.chang@sheffield.ac.uk

Our initial findings from the Sheffield RECReATE project [19] revealed that omitting the 
assessment of absolute outcomes can be problematic when assessing agreement 
between emulated and existing RCTs. When systematic bias exists across treatment arms 
(e.g., immortal time bias), solely examining the RCT-RWE agreement of relative effects 
(e.g. HR, RR) can mask incorrect estimates of absolute effect differences in RWE, leading 
to biased decisions if used in cost-effectiveness models (Figure 1). 

Study reference 

RCT-RWE Agreement Assessment

1. Regulatory
agreement 

2. Estimate 
agreement

3. Statistical 
agreement

Further 
documentation

Althunian et al. (2020) [3] Yes - -
Non-inferiority 

conclusion

Petito et al. (2020) [4] Yes Yes - -

Yiu et al. (2020) [5] Yes Yes Yes -

Keyhani et al. (2020) [6] Yes - -
Compared 

survival curves

Abrahami et al. (2021) [7] Yes Yes - -

Franklin et al. (2021) [1] Yes Yes Yes -

Matthews et al. (2021) [8] Yes - - -

Kirchgesner et al. (2021) [9] - - -
Consistent 
estimates

Burn et al. (2019) [10] - - -
Consistent 
estimates 

Karaboyas et al. (2020) [11] Yes - - -

Admon et al. (2019) [12] Yes - - -

Lodi et al. (2019) [13] Yes - - -

Bacic et al. (2020) [14] Yes - - -

Boyne et al. (2021) [15] - - -
Consistent 
estimates

 Caveats of the standard RCT-RWE Agreement Assessment Matrix for HTA
o Primarily assesses relative effectiveness agreement, but concordance of absolute

effectiveness can be equally important for estimating state occupancy in economic
evaluations, affecting cost and quality-of-life calculations.

o The lack of explicit assessment of absolute effect agreement between RCT and
RWE may overlook consistent immortal time bias across study arms (Figure 1a).

o Lacks explicit survival curve concordance assessment, which can lead to incorrect
conclusions, especially when assumptions about relative effect measures (e.g.,
proportional hazards) are violated. For instance, even with identical hazard ratios
(HR), survival curves may differ significantly, affecting state occupancy estimates in
economic evaluations and long-term survival extrapolation (Figure 1b).

 Sheffield RECReATE project (Researching the use of England's Cancer Registry
data for Assessing Treatment Effectiveness) [16-18]
o A series of TTE benchmarking studies was developed to assess the feasibility of

using real-world data (RWD) to produce reliable clinical evidence. These studies
examine whether real-world (English) cancer data is of sufficient quality to
generate the RWE to support HTA (Table 2).

o An extended RCT-RWE four-criteria agreement assessment matrix was developed
to complement existing matrices for HTA (Table 3).

Table 1. RCT-RWE Agreement Assessment in TTE Benchmarking Studies
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Cancer Type Cancer Trial Selected 

for Emulation

Details

Pancreatic ESPAC-4 Gemcitabine vs. Gem + Capecitabine

Pancreatic ACCORD7 FOLFIRINOX vs. Gemcitabine

Pancreatic CRUK-GEM-CAP Gemcitabine vs. Gem + Capecitabine

Pancreatic MPACT Gemcitabine vs. Gem + Nab-Paclitaxel

Lung LUX-Lung Afatinib vs. Gefitinib

Lung Keynote-024 Pembrolizumab vs. Chemotherapy

Breast TNT Carboplatin vs. Docetaxel

Prostate GUTG-001 Enzalutamide and Abiraterone Sequencing Study, using Flatiron and 

NCRAS data

Renal Cell RECORD-3 Sunitinib followed by Everolimus Sequencing Study

NCRAS: National Cancer Registration and Analysis Service.
For each trial, refer to study protocols for full references. Note: Limited funding and time may prevent 
completion of all studies. All studies use English NCRAS data unless stated otherwise.

Table 2. TTE benchmarking trials in the Sheffield RECReATE project [16-18]

Conclusion
We propose incorporating extended metrics to assess RCT-RWE agreement (Table 3) in 
TTE benchmarking studies. This approach provides a more nuanced examination of 
RWE’s reliability and applicability in HTA. 

Figure 1. Toy examples illustrating issues from omitting the assessment of RCT-
RWE agreement on absolute effectiveness, despite concordant relative 
estimates (hazard ratios, HR) between treatment groups: (a) consistent immortal 
time bias across treatment arms; (b) discordant survival curves
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