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This supplementary material provides the full methodological details and 

findings for each task outlined in the main report that aim to develop a set of 

recommendations on how to address surrogate endpoints in health economic 

models.  
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A. Review of regulatory standards for validating 

surrogate endpoints 

A.1 Objectives 

A scoping review was undertaken to identify the standards for validating 

surrogate endpoints in the context of regulatory decision making key concepts 

and definitions, and to identify and map the standards used by regulatory 

agencies for the validation of surrogate endpoints (Munn et al., 2018). 

A.2 Methods  

A.2.1 Search strategy 

To identify the regulatory standards used in validating surrogate endpoints, 

regulatory guidance documents were searched using Google Scholar and a 

direct search on the websites of the United States (US) Food and Drug 

Administration (FDA), the European Medicines Agency (EMA), and 

International Council on Harmonisation (ICH) website, using the search terms: 

{endpoint or surrogate or biomarker}, “regulatory standard” and {endpoint or 

surrogate or biomarker}, “regulatory guidance” and {accelerated or conditional 

or provisional} and “regulatory standard” and {accelerated or conditional or 

provisional}. To supplement the direct web search of the regulatory guidance, 

we conducted a systematic search of Ovid MEDLINE for articles published in 

English within the past 5 years (January 2019 to February 2024). Search 

terms: “regulatory guidance” and {endpoint or surrogate or biomarker} were 

used to filter the titles and the abstracts. Upon identification of abstracts that 

mentioned these search terms, the corresponding full texts were examined to 

identify guidance by regulatory agencies. If the full texts referenced such 

regulatory guidance, those documents were then pursued through the 

reference list provided. 

A.2.2 Document selection 

Two reviewers (MC and PA) performed the direct search of regulatory 

websites and the database search, and a single reviewer (PA) manually 

screened the reference lists of relevant articles. The two reviewers discussed 
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and agreed the final selection criteria. Documents were selected for inclusion 

if they contained specific guidance from regulatory agencies on the evaluation 

and application of surrogate endpoints in the context of regulatory decision 

making. Documents that did not contain direct guidance from regulatory 

authorities were considered not relevant to this review.  

A.3 Findings 

There was a total of 38 hits from the database search, of those 3 were 

included and 35 were excluded. Across the database search and the 

regulatory website search, a total of 8 documents were included in the review 

(TableTable A-1). Of those, 6 guidance documents primarily discuss the 

criteria and considerations for biomarker or surrogate qualification, the 

evidence required for clinical effectiveness, and the validation process for 

surrogate endpoints in the context of life-threatening and severely debilitating 

diseases, while 2 documents served as case references pertinent to this 

research question. 



 

Surrogate endpoints in health technology assessment – Supplementary material        6 of 88 

Table A-1. Overview of regulatory guidance documents 

Country 
or 
region 

Agency  

 

Document reviewed  Key information considered or extracted Source of 
document 
reviewed 

US Food and Drug 
Administration 
(FDA) 

Surrogate Endpoint 
Resources for Drug 
and Biologic 
Development, 2018 
(U.S. Food and Drug 
Administration, 2018c) 

Definitions and categories of surrogate endpoints. FDA website 

US Food and Drug 
Administration 
(FDA) 

Biomarker 
Qualification: 
Evidentiary 
Framework Guidance 
for Industry and FDA 
Staff, 2018 (U.S. Food 
and Drug 
Administration, 
2018a) 

There are no set quantitative criteria for determining whether the 
relationship between the biomarker and the clinical outcome is sufficiently 
strong to support biomarker qualification. Criteria based on parameters 
used to quantify the relationship, such as the threshold values for 
sensitivity and specificity, and the presence of a gradient (for example, 
clinical performance change as function of biomarker quantity) can provide 
confidence that a finding is likely to be relevant, reliable, and statistically 
robust. Additional considerations that support the biomarker’s association 
with the clinical outcome should also be assessed, such as whether there 
is a strong biological rationale supporting the role of the biomarker in the 
proposed context of use and whether the findings are supported by more 
than one investigation or analysis set or there are multiple lines of 
evidence (for example, experimental models and human studies). 

Huang Y & Yuan 
J (2024). 
Improvement of 
assessment in 
surrogate 
endpoint and 
safety outcome of 
single-arm trials 
for anticancer 
drugs. Expert 
Review of Clinical 
Pharmacology, 
17(5-6), 477-487. 
(Huang & Yuan, 
2024) 

US Food and Drug 
Administration 
(FDA) 

Clinical Trial 
Endpoints for the 
Approval of Cancer 
Drugs and Biologics 
Guidance for Industry, 
2018 (U.S. Food and 
Drug Administration, 
2018b) 

To establish the clinical effectiveness, at least 2 adequate and well-
controlled clinical investigations are needed. The FDA may consider data 
from 1 adequate and well-controlled clinical investigation and confirmatory 
evidence as substantial evidence, if the FDA determines that such data 
and evidence are sufficient to establish effectiveness. 

Zhang J, Pilar 
MR, Wang X, Liu 
J, Pang H, 
Brownson RC, He 
J (2020). Endpoint 
surrogacy in 
oncology phase 3 
randomised 
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Country 
or 
region 

Agency  

 

Document reviewed  Key information considered or extracted Source of 
document 
reviewed 

controlled trials. 
British Journal of 
Cancer, 123(3), 
333-334. (Zhang 
et al., 2020) 

US Food and Drug 
Administration 
(FDA) 

Demonstrating 
Substantial Evidence 
of Effectiveness for 
Human Drug and 
Biological Products 
Guidance for Industry, 
2019 (U.S. Food and 
Drug Administration, 
2019) 

In contrast to traditional approval, accelerated approval can be based on a 
demonstrated effect on a surrogate endpoint that is reasonably likely to 
predict a clinical benefit but where there are not sufficient data to show 
that it is a validated surrogate endpoint. Effects on intermediate clinical 
endpoints can also be a basis for accelerated approval. For drugs granted 
accelerated approval, the FDA requires post-approval trials to verify the 
predicted clinical benefit. 

 

The FDA exercises its broad scientific judgement in applying the 
evidentiary approval standards to drugs for life-threatening and severely 
debilitating diseases, especially where there is no satisfactory alternative 
therapy. In addition, the accelerated approval regulations built upon this 
recognition by acknowledging that reliance on a surrogate endpoint 
“almost always introduces some uncertainty into the risk/benefit 
assessment, because clinical benefit is not measured directly and the 
quantitative relation of the effect on the surrogate to the clinical effect is 
rarely known”. Together these regulations recognise the importance of 
facilitating the development of, and access to, safe and effective treatment 
options for life-threatening and severely debilitating diseases with unmet 
medical needs. This approach has been reinforced by the FDA’s 
interactions with patients and their caregivers who describe their 
willingness to accept less certainty about effectiveness in return for earlier 
access to much needed medicines. For example, for a life-threatening 
disease without any available treatment, the FDA might accept the results 
of adequate and well-controlled investigations with less rigorous designs, 
such as a historically controlled study. 

Rizk JG & Lewin 
JC (2023). FDA's 
dilemma with the 
aducanumab 
approval: public 
pressure and 
hope, surrogate 
markers and 
efficacy, and 
possible next 
steps. BMJ 
Evidence-based 
Medicine, 28(2), 
78-82. (Rizk & 
Lewin, 2023) 
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Country 
or 
region 

Agency  

 

Document reviewed  Key information considered or extracted Source of 
document 
reviewed 

US Food and Drug 
Administration 
(FDA) 

BEST (Biomarkers, 
EndpointS, and other 
Tools) Resource, 
2020 (FDA-NIH 
Biomarker Working 
Group, 2021) 

Discussed definitions and categories of surrogates and their use in clinical 
trials. The document included “Off-target” effect found in the Cardiac 
Arrhythmia Suppression Trials (CAST 1 and 2). 

FDA-NIH 

Biomarker 

Working Group 

Europe European 
Medicines Agency 
(EMA) 

Qualification Opinion 
for GFR slope as a 
Validated Surrogate 
Endpoint for RCT in 
CKD, 2023 

(European Medicines 
Agency (EMA), 2023) 

Key aspects of validation of a surrogate endpoint used in this study 
included: biological plausibility, individual-level associations and trial-level 
analyses.  

EMA website 

Canada Health Canada Guidance Document: 
Notice of Compliance 
with Conditions 
(NOC/c), 2016 

 

(Health Canada, 
2005) 

The decision to authorise or reject a product for market authorisation is 
complex and based on numerous factors governed by regulatory 
requirements. The basis for NOC/c decision is not the surrogate marker 
status but rather the body of evidence supporting the efficacy of the 
product in the drug submission. 

Health Canada 
website 

Australia Therapeutic Goods 
Administration 
(TGA) 

Provisional 
determination 
eligibility criteria, 2021 

(Therapeutic Goods 
Administration (TGA), 
2021) 

For a provisional determination and subsequent provisional registration 
application, the clinical data available may be limited. For example, data 
on final outcomes such as morbidity and mortality may not be available yet 
and results may be based on surrogate endpoints that are reasonably 
likely to predict clinical benefit. The scientific evidence may therefore be 
less comprehensive than would typically be required but needs to be 
adequate and convincing evidence based on clinical trials (usually 
randomised controlled trials). Where a surrogate endpoint is used it should 
be recognised to be reasonably likely to predict an effect on clinical 
outcomes that establish direct clinical benefit (for example, morbidity and 
mortality). A surrogate endpoint does not need to be validated (for 

TGA website 
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Country 
or 
region 

Agency  

 

Document reviewed  Key information considered or extracted Source of 
document 
reviewed 

example, be an endpoint that is known to predict clinical benefit and could 
be used for standard approval) but needs empirical evidence to support 
that it is reasonably likely to predict direct clinical benefit. Whether an 
endpoint is reasonably likely to predict clinical benefit (such as. the 
suitability of the endpoint) will be determined on a case-by-case basis. 
Appropriateness of a surrogate endpoint in one condition may not 
necessarily be appropriate for a different condition. 
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A.3.1 Definitions 

1. A clinical endpoint is a clinically meaningful measure of how a patient feels, 

functions, or survives (U.S. Food and Drug Administration, 2018c). Ideally, 

regulatory agencies require randomised data on a final patient-relevant endpoint 

such as overall survival or perhaps a morbidity endpoint (for example, stroke or 

myocardial infarction). Quality of life is sometimes mentioned as a final patient-

relevant endpoint but seems to be rarely used as the pre-specified primary 

endpoint in pivotal regulatory trials for marketing approval due to missing data-

points and concerns about the lack of sensitivity and specificity of quality-of-life 

measurement tools (U.S. Food and Drug Administration, 2018c). 

2. A biological marker is a physical sign or laboratory measurement that occurs in 

association with a pathological process and that has putative diagnostic and or 

prognostic utility (U.S. Food and Drug Administration, 2018c). Biomarkers may 

include molecular, histologic, radiographic, or physiological characteristics (U.S. 

Food and Drug Administration, 2018c). 

3. A surrogate endpoint is a biomarker that is intended to serve as a substitute for a 

clinically meaningful endpoint and is expected to predict the effect of a 

therapeutic intervention (U.S. Food and Drug Administration, 2018c). The 

correlation between the surrogate endpoint and the clinical benefit may be based 

on the following hierarchy: randomised data, epidemiologic or non-randomised 

data, mechanistic or pathophysiological reasoning, and other scientific evidence 

(U.S. Food and Drug Administration, 2018c).  

A.3.2 Categories of surrogate endpoints 

The FDA (U.S. Food and Drug Administration, 2018c) has defined 3 categories of 

surrogate endpoints, depending on the level of validation: candidate surrogate 

endpoint, reasonably likely surrogate endpoint and validated surrogate endpoint.  

Candidate surrogate endpoint has a mechanistic connection to a final patient-

relevant endpoint but has insufficient epidemiological (or randomised) data to 

establish correlation with the final patient-relevant endpoint.  

Reasonably likely surrogate endpoint is supported by strong mechanistic and or 

epidemiological rationale such that an effect on the surrogate endpoint is expected to 

be correlated with an endpoint intended to assess clinical benefit in clinical trials, but 
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without sufficient clinical (randomised) data to show that it is a validated surrogate 

endpoint. This may be used for accelerated approval for medicines (partway through 

the clinical development program) and potentially also for approval or clearance of 

medical devices. In the case of accelerated approval for medicines, post-marketing 

confirmatory trials are required to verify and describe the anticipated effect on 

morbidity or mortality or other clinical benefit. Well-known examples are radiographic 

evidence of tumour shrinkage (response rate) and progression-free survival in 

certain cancer types. 

Validated surrogate endpoint has a combination of a clear mechanistic rationale and, 

ideally, data from multiple randomised trials showing that the effect on the surrogate 

endpoint predicts the effect on the clinical outcome of primary interest. They can be 

used as the basis for regular marketing approval of a medical product without the 

need for additional studies to demonstrate the clinical benefit. 

A.3.3 Use of surrogate endpoints in regulatory decision- making 

The FDA (U.S. Food and Drug Administration, 2018c) outlined that surrogate 

endpoints may be used: 

• to address various challenging situations in which conducting clinical endpoints 

studies would be considered unethical and direct patient-relevant outcomes would 

require prolonged studies 

• when accelerated approval for dire diseases is considered to expedite access to 

promising treatments and there is an unmet clinical need  

• to assess harm (for example, Hy’s law as a predictor of hepatic toxicity). 

A  (US Food and Drug Administration, 2022). Surrogate endpoints that may be 

appropriate for use as primary clinical trial endpoints for efficacy that have not been 

used yet to support applications for approval are also presented in the table. This 

table represents a good resource for drug developers considering pursuing going 

through the FDA regulatory process. The FDA website highlights that the surrogates 

in the table are context dependent, depending on the disease, patient population, 

therapeutic mechanism of action, and whether there are treatments available or not.  
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A.4 Summary 

As is the case with validation of surrogates generally, the concept of regulatory 

validation of a surrogate endpoint is somewhat vague. There are no standardised 

regulatory requirements to establish that a surrogate endpoint is a reliable predictor 

of a patient-relevant clinical endpoint. Regulatory acceptance of a surrogate endpoint 

usually relies on factors such as biological plausibility, statistical correlations (patient-

level and also ideally trial-level), and consensus within the clinical community. 
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A.6 Additional materials  

A.6.1 Search outputs 
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Databases searched: Ovid MEDLINE(R) 
Date of search: February 15, 2024 
Alerts: None  
Search filters applied: N/A 
Limits  

▪ Publication date limit: 2019 to current 

▪ Language limit: English 

▪ Limited to abstracts 

Ovid MEDLINE(R) ALL 1946 to February 15, 2024 

# Searches Results 

1 (surrogate and (outcome* or endpoint* or biomarker*)) 367407 

2 limit 1 to (abstracts and english language and yr="2019 -Current") 104179 

3 Regulatory guidance or Drug Approval 17314 

4 limit 3 to (abstracts and english language and yr="2019 -Current") 2097 

5 2 and 4 38 

 

A.6.1.2 Articles with regulatory guidance included from search (n=3) 
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published paper by Grigore et al. was identified in which the authors of the paper 

reviewed methodological guidance from European, Canadian and Australian HTA 

bodies and summarised how the guidance addressed methods for handling 

surrogate endpoints (Grigore et al., 2020). The methodology of the paper was 

considered robust and the scope extensive enough to serve as a starting point to 

identify HTA guidance on surrogate endpoints. We then proceeded to explore how 

we could expand on the findings of the paper. Grigore et al. identified 29 HTA bodies 

across different countries that included considerations for surrogate endpoints in 

their guidance documents. These included 18 European countries, the European 

Network for Health Technology Assessment (EUnetHTA) network of bodies, 

Australia and Canada (Grigore et al., 2020). Guidance related to 1 or more of the 

following aspects when using surrogate endpoints: 

1. acceptability criteria  

2. evidence strength assessment  

3. validation methods  

4. validation values.  

We carried out a targeted review of HTA guidance documents from the subset of countries 

included in (Grigore et al., 2020) that outlined acceptability criteria for surrogate endpoints to 

check if they have any guidance documents that have been published or updated since the 

searches were carried out in the paper (March 2018) (Grigore et al., 2020). We also reviewed 

the guidance from the Institute for Clinical and Economic Review (ICER) in the US, which 

was not included in Grigore et al. 2020. 

B.2.2 Data extraction 

Data was extracted from guidance documents in line with the following descriptive 

categories in the Grigore et al. (2020) review: acceptability criteria; evidence strength 

assessment; validation approaches. Data were also extracted about whether the 

guideline included any guidance on the inclusion of surrogate endpoints in economic 

modelling which was not captured in detail in Grigore et al. (2020) (Grigore et al., 

2020). Documents that were not available in English were translated by colleagues 

of the working group within their bodies. Data were extracted independently by SC. 

All data were checked and cleaned by ZG.  



   

 

Surrogate endpoints in health technology assessment – Supplementary material   
   
  21 of 88 

B.2.3 Outline of analysis  

A descriptive analysis was undertaken to summarise standards for use of surrogate 

endpoints for HTA bodies.  

B.3 Findings 

A total of 22 additional documents from 18 bodies that were not included in Grigore 
et al. (2020) were identified and reviewed. Of these, 17 were documents that had 
been updated or published since the review by Grigore et al. (2020) by bodies in 
countries covered in the paper; 2 were ICER guidance documents and 2 were from 
NIHO, a recently established Slovakian HTA body. Of the updated guidance 
documents additional information about surrogate endpoints had been added to 
6 methods guides from the following bodies: the National Authority of Medicines and 
Health Products (INFARMED) in Portugal, High Health Authority (HAS) in France 
(Haute Autorité de Santé (HAS), 2020a, 2020b), EUnetHTA (EUnetHTA 21, 2023), 
the German Federal Joint Committee (G-BA), the Medical Services Advisory 
Committee (MSAC; (Australian Government Department of Health, 2021); Der 
Gemeinsamer Bundesausschuss-The Federal Joint Committee (G-BA), 2021) in 
Australia and the National Institute for Health and Care Excellence (NICE) (National 
Institute for Health and Care Excellence (NICE), 2023). Table A-1 provides an 
overview of changes and added information identified since Grigore et al. (2020). In 
cases where there were no updated guidance documents or details identified since 
Grigore et al. (2020), the most up-to-date existing guidance was extracted and 
included in the descriptive analysis. There were no specific details related to 
surrogate endpoints in the NIHO guidelines and therefore no information was 
extracted. The full data extraction table is presented in  

Table B-2. 
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Table B-1. Overview of updated guidance documents and their changes relating to surrogate endpoints (if any) since 

Grigore et al. (2020) 

Country Agency  

(English name) 

Agency  

(original name) 

Acronym References for documents reviewed  Changes relating to surrogate endpoints since Grigore et al. 
(2020) (Grigore et al., 2020)  

Portugal  National Authority 
of Medicines and 
Health 

Products 

Autoridade 
Nacional do 
Medicamento e 
Produtos 

de Saúde  

INFARMED (Perelman et al., 2019; Vinhas et al., 2021) Guide updated since Grigore et al. (2020) data extraction – further 
detail on surrogates added aligned to the IQWiG guidance 

France High Health 
Authority 

Haute Autorité 
de Santé  

HAS (Haute Autorité de Santé (HAS), 2020a, 2020b) Guide updated since Grigore et al. (2020) data extraction – no 
additional detail on strength of evidence assessment, validation 
methods and validation values for surrogate endpoints. 

Ireland Health Information 
and Quality 
Authority 

N/A HIQA (Health Information and Quality Authority (HIQA), 
2019, 2020) 

 

 

Guide updated since Grigore et al. (2020) data extraction – no 
additional detail on strength of evidence assessment, validation 
methods and validation values for surrogate endpoints. 

Hungary National Institute of 
Pharmacy and 
Nutrition 

Országos 
Gyógyszerészeti 
és Élelmezés-
egészségügyi 

Intézet 

NIPN (National Institute of Pharmacy and Nutrition, 
2022) 

Guide updated since Grigore et al. (2020) data extraction – no 
additional detail on strength of evidence assessment, validation 
methods and validation values for surrogate endpoints. 

Wales All Wales 
Therapeutics and 
Toxicology 

N/A AWTTC (All Wales Medicines Strategy Group (AWMSG), 
2023) 

Guide updated since Grigore et al. (2020) data extraction – NICE 
methods apply in Wales and updates to the NICE methods will be 
implemented in Wales. 

EU European Network 
for Health 
Technology 

Assessment 

N/A EUnetHTA (EUnetHTA, 2015; EUnetHTA 21, 2023) 

 

Additional guidance published since Grigore et al (2020) (D4.4) – 
additional detail on strength of evidence assessment, reporting and 
transferability.  

Information from EUnetHTA 2015 surrogate endpoints document on 
statistical validation. 

Slovakia  National Institute 
for Value and 
Technologies in 
Healthcare 

Národný inštitút 
pre hodnotu a 
technológie v 
zdravotníctve 

NIHO (National Institute for Value and Technologies in 
Healthcare (NIHO), 2024b, 2024a) 

 

New agency set up since Grigore et al. (2020). No specific details 
related to surrogates identified. 

Italy  Italian Medicines 
Agency 

Agenzia Italiana 
del Farmaco 

AIFA (Italian Medicines Agency (AIFA), 2016) No additional published guidance since Grigore et al. (2020) 
identified. 

Netherla
nds  

National Health 
Care Institute 

Zorginstituut 
Nederland 

ZIN (National Health Care Institute-Zorginstituut 
Nederland (ZIN), 2023, 2024) 

Assessment guideline and economic guideline updated since Grigore 
et al. (2020) – no additional detail on strength of evidence 
assessment, validation methods and validation values for surrogate 
endpoints. 
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Country Agency  

(English name) 

Agency  

(original name) 

Acronym References for documents reviewed  Changes relating to surrogate endpoints since Grigore et al. 
(2020) (Grigore et al., 2020)  

Germany German Agency for 
HTA at the German 
Institute for Medical 
Documentation and 
Information 

Deutsche 
Agentur für 
Health 
Technology 

Assessment 

DIMDI (Mangiapane & Garrido, 2009) No additional published guidance since Grigore et al. (2020) 
identified. This is a review of the literature and current 
methodological guidelines (not the same status in decision making as 
some of the other manuals). 

Germany  The German 
Federal Health 
Care Joint 
Committee 

Gemeinsame 
Bundesausschus
s 

G-BA (Der Gemeinsamer Bundesausschuss-The 
Federal Joint Committee (G-BA), 2021) 

Guide updated since Grigore et al. (2020) data extraction - some 
additional information added about validation methods (consistent 
with IQWiG guidelines).  

Germany Institute for Quality 
and Efficiency in 
Health Care 

Institut für 
Qualität und 
Wirtschaftlichkeit 
im 
Gesundheitswes
en 

IQWiG (Institut für Qualität und Wirtschaftlichkeit im 
Gesundheitswesen (IQWiG), 2011, 2022) 

Data extraction methods guide updated since Grigore et al. (2020). 

 

Technical document on surrogate endpoints in oncology not updated  

Spain  Health Technology 
Assessment 
Agency 

Agencia de 
Evaluación de 
Tecnologías 
Sanitarias 

AETS (Imaz Iglesia et al., 1999) No additional published guidance since Grigore et al. (2020) 
identified.  

Spain  Andalusian Agency 
for Health 
Technology 

Assessment 

Agencia de 
Evaluación de 
Tecnologías 
Sanitarias 

de Andalucía 

AETSA (Martín et al., 2013) No additional published guidance since Grigore et al. (2020) 
identified. 

US  Institute for Clinical 
and Economic 
Review 

N/A ICER ((ICER), 2022; Institute for Clinical and Economic 
Review (ICER), 2023) 

ICER not included in Grigore et al. (2020).  

Australia  The 
Pharmaceutical 
Benefits Advisory 
Committee 

N/A PBAC (Pharmaceutical Benefits Advisory Committee 
(PBAC), 2016) 

No additional published guidance since Grigore et al. (2020) 
identified. 

Australia  Medical Services 
Advisory 
Committee 

N/A MSAC (Australian Government Department of Health, 
2021) 

Guide updated since Grigore et al. (2020) data extraction – additional 
information on validation methods identified. 

England  National Institute 
for Health and Care 
Excellence 

N/A NICE (Bujkiewicz et al., 2019; Kaltenthaler et al., 2011; 
National Institute for Health and Care Excellence 
(NICE), 2023) 

NICE health technology evaluation manual updated since Grigore et 
al. (2020) and additional technical documents also published (NICE 
TSD 13) –- further information on evidence strength, validation 
methods and transferability provided. 
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B.3.1 Overall acceptability of surrogate endpoints 

All 17 of the HTA bodies included for data extraction mention overall acceptability. 

We found that there was a broadly consistent messaging around the acceptability of 

surrogate endpoints from HTA bodies in the manuals considered in our review. 

There was a preference for final outcomes to be used, and if a final outcome was not 

available then a surrogate endpoint can be used. If a surrogate was to be used, then 

it should be a validated surrogate. If there are no hard outcomes and no validated 

surrogates then some HTA bodies suggest submissions could include a non-

validated surrogate, for example, the National Institute of Pharmacy and Nutrition 

(NIPN) in Hungary and the National Authority of Medicines and Health Products 

(INFARMED) in Portugal. Other bodies, such as the independent Institute for Quality 

and Efficiency in Health Care (IQWiG) in Germany, state that non-validated 

surrogates may be presented in reports but are not accepted as evidence of 

additional benefit of an intervention regardless of benefits observed. In all cases, the 

use of the surrogates (validated or non-validated) must be justified, and their validity 

evaluated.  

There is a recognition of limitations when assessment of comparative effectiveness 

of interventions is informed by surrogate endpoints and that these limitations need to 

be acknowledged and efforts taken to address them. 

B.3.2 Strength of evidence 

Of the 17 HTA bodies, 8 provide detail on strength of evidence and this is usually 

made by referring to the following levels from (Ciani et al., 2017): 

• Level 1: evidence demonstrating that treatment effects on the surrogate endpoint 

correspond to effects on the patient-centred outcome (from clinical trials); 

comprises a meta-analysis of several randomised controlled trials; showing that 

changes in the surrogate can predict commensurate changes in the final 

outcomes.  

• Level 2: evidence demonstrating a consistent association between the surrogate 

endpoint and the final patient-centred outcome (from interventional, 

epidemiological or observational studies). 
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• Level 3: only evidence of biological plausibility of an association between the 

surrogate endpoint and the final patient-centred outcome (from pathophysiological 

studies and or an understanding of the disease process). 

There is a preference for effect shown in multiple studies (for example, level 1 

evidence). Some bodies like NICE and DIMDI refer to a holistic approach for 

assessing the strength of evidence supporting surrogacy assumptions, for example, 

stating that the statistical relationship needs to be accompanied with explanation of 

biological plausibility. 

B.3.3 Validation process, methods and values 

Of the 17 HTA bodies, 7 mention validation of surrogate endpoints in their guidance 

documents. In terms of approach to take, bodies generally describe establishing 

validity by using a staged process that reflects the levels of evidence outlined in 

(Ciani et al., 2017). In terms of statistical approaches to validation, these are 

mentioned by 2 bodies (NICE and IQWiG). NICE Decision Support Unit guidance 

document 20 refers to the use of bivariate meta-analytic methods for randomised 

controlled trials (RCTs) while IQWiG guidance states that there is no universally 

applicable measure or estimation method or threshold that if exceeded would prove 

validity of a surrogate.  

Two HTA bodies, IQWiG and INFARMED, along with the EUnetHTA 2015 guideline 

on surrogate endpoints, refer to validation values with INFARMED referring values in 

the IQWiG guidance. Correlation coefficient values between 0.85 to 0.95 are cited in 

reference to thresholds for validation of surrogates in the documents. However, it is 

highlighted that there is a lack of consensus on what the values should be. The 

EUnetHTA 2015 guideline highlights that even if there is no high correlation 

demonstrated, conclusions might be made if the surrogate threshold effect is taken 

into consideration in line with Burzykowski et al. (2005) (Burzykowski et al., 2005; 

EUnetHTA, 2015).  

B.3.4 Transferability  

References to transferability of surrogate endpoints are made by 5 of the 17 bodies, 

with validation generally considered to be context specific. When considering 
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whether a surrogate endpoint that was validated in previous studies is valid or not, 

HTA bodies take the following into account:  

• population 

• interventions and mechanism of action 

• setting in which data are collected 

• disease and disease stage. 

If validation studies are available only in different contexts it is recommended to 

consider the feasibility of developing a new validation model in a more comparable 

context and provide studies examining heterogeneity. 

B.3.5 Reporting requirements  

We found that most guidance documents did not outline reporting requirements for 

cases where a surrogate endpoint is used, and the only guidance documents in 

which they were clearly described were from G-BA and EUnetHTA (D4.4) which 

highlighted that the following needs to be reported (Der Gemeinsamer 

Bundesausschuss-The Federal Joint Committee (G-BA), 2021; EUnetHTA 21, 

2023): 

1. The final outcome that the surrogate replaces 

2. Rationale for use of the surrogate endpoint 

3. Biological or medical rationale for link between final and surrogate endpoint 

4. Validation of surrogate 

a. Level of evidence for association 

b. Strength of association 

c. Certainty of association 

5. Transferability: Alignment of studies used in validation with population, 

intervention (mechanism of action) and disease concerned in the submission 
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6. Additional uncertainties 

B.3.6 Considerations in economic modelling 

Only 5 of the 22 guidance documents reviewed mention surrogate endpoints in 

relation to economic modelling, and 2 of the documents outlined modelling 

consideration in detail. The PBAC guidance outlines that using a proposed surrogate 

measure in an economic evaluation requires its transformation to a final clinical 

outcome and instances where this transformation can be used to calibrate economic 

models. The NICE manual on health technology evaluations mentions that the 

usefulness of surrogate endpoints for estimating quality-adjusted life years (QALYs) 

in cost-utility analyses is greatest when there is strong evidence that it predicts 

health-related quality of life or survival. It also highlights that the uncertainty 

associated with the relationship between surrogate endpoints and the final outcomes 

should be quantified and presented in addition to being explored through scenario 

and probabilistic sensitivity analyses. 

B.4 Summary 

According to our review, there has not been much change since Grigore et al. (2020) 

in terms of guidance on the use of surrogate endpoints in HTA (Grigore et al., 2020). 

The level of detail provided by different HTA bodies across the categories we 

considered varied considerably. There is a lack of information on the preferred 

statistical approaches for validation and how surrogates should be considered when 

conceptualising economic models for HTA decision making. This highlights the need 

for clear, consistent, detailed guidance for those developing economic models to 

inform HTA decision making.  
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B.6 Additional materials 

Data extracted for the review 

Table B-2 Summary of the data extracted for this review 

Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

England 

NICE 

 

(Bujkiewicz et al., 2019; 
Kaltenthaler et al., 2011; 
National Institute for Health 
and Care Excellence (NICE), 
2023) 

Health technology evaluation manual:  

 

For cost-utility analyses: 

• Clinical endpoints that reflect how a 
patient feels, functions, or how long a 
patient lives are considered more 
informative than surrogate endpoints 

• When using 'final' clinical endpoints is not 
possible and data on other outcomes are 
used to infer the effect of the technology 
on mortality and health-related quality of 
life, evidence supporting the outcome 
relationship must be provided together 
with an explanation of how the relationship 
is quantified for use in modelling. 

TSD document 20: 

Bivariate meta-analytic methods 

 

Health technology evaluation manual:  

4.6.6 Three levels of evidence for surrogate 
relationships can be considered in decision 
making (Ciani et al., 2017): 

 

Level 3: biological plausibility of relation 
between surrogate endpoint and final 
outcomes.  

 

Level 2: consistent association between 
surrogate endpoint and final outcomes. This 
would usually be derived from 
epidemiological or observational studies.  

 

Level 1: the technology's effect on the 
surrogate endpoint corresponds to 
commensurate effect on the final outcome as 
shown in RCTs.  

 

4.6.7 For a surrogate endpoint to be 
considered validated, there needs to be good 
evidence that the relative effect of a 
technology on the surrogate endpoint is 
predictive of its relative effect on the final 
outcome. This evidence preferably comes 
from a meta-analysis of level 1 evidence (that 
is, RCTs) that reported both the surrogate 
and the final outcomes, using the 

Health technology evaluation manual:  

In cost-utility analyses, the usefulness of the surrogate 
endpoint for estimating QALYs will be greatest when there 
is strong evidence that it predicts health-related quality of 
life or survival.  

 

In all cases, the uncertainty associated with the 
relationship between the surrogate endpoints and the final 
outcomes should be quantified and presented. It should 
also be included through probabilistic sensitivity analysis 
and can be further explored in scenario analysis. 

 

TSD document 13 also lays out preference for data 
sources for health economic models 

For example, 1+: meta-analysis of RCTs with direct 
comparison and final outcomes, 1: single RCT with direct 
comparison and final outcome, 2+: meta-analysis of direct 
comparison measuring surrogate endpoint, 2: single RCT 
with direct comparison with surrogate endpoint, 3+: meta-
analysis with placebo comparison with surrogate endpoint, 
3: single trial with placebo control measuring surrogate, 4: 
case control or cohort, 5: non analytic 6 :expert opinion. 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

recommended meta-analytic methods 
outlined in technical support document 20 
(bivariate meta-analytic methods). 

 

Show biological plausibility for all surrogate 
endpoints, but committees will reach 
decisions about the acceptability of the 
evidence according to the decision context. 
For example, for certain technologies 
indicated for rare conditions, and some 
diagnostic technologies and medical devices, 
the level of evidence might not be as high. 

 

4.6.8 The validation of a surrogate endpoint is 
specific to the population and technology type 
under consideration.  

 

4.6.9 Thoroughly justify extrapolating a 
surrogate to final relationship to a different 
population or technology of a different class 
or with a different mechanism of action. 

4.6.10 Extrapolation should be done using the 
recommended meta-analytic methods that 
allow borrowing of information from similar 
enough classes of technologies, populations, 
and settings, as outlined in technical support 
document 20. Existing relevant meta-
analytical models may be used. However, 
when historical models are based on data 
collected in a different setting, then 
development of a new model using 
appropriate meta-analytic techniques is 
recommended. This may include network 
meta-analysis or hierarchical methods 
reflecting differences in mechanism of action 
between classes of technologies or for first-in-
class scenarios. 

Portugal 

INFARMED 

Methodology for pharmacotherapeutic 
assessment of health technologies: When 
surrogate endpoint measures are used in a 

Methodology for pharmacotherapeutic 
assessment of health technologies: 

Methodological guidelines for economic evaluation studies 
of health technologies: 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

(Perelman et al., 2019; Vinhas 
et al., 2021) 

submission, it should also contain information 
on which clinical outcome measure the 
surrogate measure replaces and include 
demonstration of the validation of the surrogate 
measures used, using the methodology 
recommended herein. 

Thus, in assessing the additional benefit of an 
intervention, surrogate measures of therapeutic 
efficacy may be considered as substitutes for 
measures of clinical efficacy provided they have 
been previously validated. Non-validated 
surrogate endpoint measures may be accepted 
where there is a reasonable likelihood that the 
marker is capable of predicting clinical benefit, 
provided that the practical impossibility of 
validating the surrogate endpoint measure is 
demonstrated, for example, because the time 
required to observe the event (clinical outcome 
measure) is excessively long. For the purposes 
of this ‘reasonability’ there must be at least 
biological plausibility (level three validation), 
and a correlation must be observed between 
the surrogate and the clinical outcome measure 
(level two validation). 

Validation goes through 3 stages and the 
stages from Ciana (2017) are outlined. 

 

There is no consensus on the correlation 
values (thresholds) required for validation of a 
surrogate, but often correlation coefficient 
values (Rstudy or Rindividual) between 0.85 
and 0.955 are given. If there is not a high 
correlation, the surrogate threshold effect 
(STE) can still be used.  

Additional details on interpretation of the 
values are provided. 

 

In the case of new health technologies, which 
commonly use surrogate endpoint measures, 
evidence should be sought from other studies 
evaluating the same or similar health 
technologies (including drugs from the same 
class or, if this evidence is not available, 
including drugs from different classes). 

 

Where the effectiveness evidence focuses on intermediate 
(or surrogate) endpoints, it is necessary to justify its 
association to final outcomes as implemented in the model, 
in accordance with Health Technology Assessment 
Commission (Comissão de Avaliação de Tecnologias de 
Saúde) recommendations. 

 

 

France HAS 

(Haute Autorité de Santé 
(HAS), 2020a, 2020b) 

Transparency Committee doctrine Principles of 
medicinal product assessments and appraisal 
for reimbursement purposes:  

The Transparency Committee (TC) considers 
that the primary outcome measure of a study 
must be a relevant clinical endpoint wherever it 
is possible to collect one. If a relevant clinical 
endpoint is not used in the trials, justification by 
the company explaining this choice is expected. 

The use of a surrogate endpoint – in particular 
a biomarker – is considered to be a relevant 
clinical endpoint on condition that a link with a 
clinical morbidity and mortality endpoint has 
been demonstrated in the disease concerned, 
in accordance with the definition of a surrogate 
endpoint.  

Association between the surrogate endpoint 
and the patient-centred outcome. If a HTD 
submits a surrogate endpoint to replace an 
outcome requested by a or if no patient-
centred outcome is requested or available, 
the HTD should demonstrate the strength of 
the association between the surrogate 
endpoint and the patient-centred outcome 
and the treatment effect. This is often done 
via regression analysis for single studies, or 
meta-regression in the case of multiple 
studies. Ideally the association will be 
demonstrated at both the individual level and 
the trial level. The HTD can also provide 
scientific literature which demonstrates the 
link. 

Choices in methods for economic evaluation: 

If the reference case analysis is a cost-effectiveness 
analysis, the health outcome criterion to be used should be 
that of life years. The mortality indicator should be the all-
cause mortality rate.  

If the data required for the measurement of life years are 
unavailable, the use of a predictive criterion of expected 
survival time may be acceptable, but only if there is strong, 
established evidence of the predictive nature of this 
surrogate endpoint. 

A cost-effectiveness analysis may be based on other 
health outcome criteria in a supplemental analysis, with 
arguments supporting the choice of the criteria. 

 

If the data required to measure life years are not available, 
a survival prediction criterion may be used, but only if there 

Commented [AK1]: It looks like something is missing here 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

The use of an intermediate outcome measure 
(without demonstration of a link with a relevant 
clinical endpoint) may be taken into account in 
assessment of the clinical added value (CAV). 

For example, in the field of oncology, the TC 
may take into account progression-free survival 
in situations whereby overall survival cannot be 
documented in the short or medium term (for 
example, long life expectancy, multiple 
subsequent therapeutic conditions) or where a 
link has been demonstrated between these 
2 endpoints. 

For all outcomes requested in the assessment 
scope, the health technology developer (HTD) 
should provide, in addition to the previously 
reported follow up, the latest available data cut, 
regardless of how immature it is. The presence 
of surrogate endpoint data, regardless of their 
validity, does not change this requirement. For 
example, if an intervention is expected to 
impact overall survival, the latest data cut on 
overall survival should always be presented, 
even if the length of follow-up or the number of 
events is insufficient.  

Uncertainty: A surrogate endpoint may lead to 
greater uncertainty surrounding the benefit of 
the technology under assessment.  

is strong, established evidence of the predictive character 
of this surrogate endpoint.  

The correlation factor should be presented and duly 
justified. The uncertainty generated by the predictive 
relationship should be explored through a sensitivity 
analysis. 

In the absence of this scientific demonstration, the 
reference case analysis should use the assumption of the 
lack of difference in survival between the intervention 
evaluated and its comparators. Where relevant, the results 
of an evaluation based on an assumption of higher survival 
should be presented in a scenario analysis.  

 

Ireland 

HIQA 

 

(Health Information and Quality 
Authority (HIQA), 2019, 2020) 

 

Guidelines for Evaluating the Clinical 
Effectiveness of Health Technologies in Ireland: 

A surrogate endpoint, also called an 
intermediate endpoint, is an objectively 
measured endpoint that is expected to predict 
clinical benefit or harm based on 
epidemiological, pathophysiological, therapeutic 
and other scientific evidence. They are typically 
physiological or biochemical markers that can 
be relatively quickly and easily measured. The 
effect of the technology on the surrogate 
endpoint must predict the effect on the clinical 
endpoint.(Fleming & DeMets, 1996). The effect 
on the surrogate should be of a similar 

No guidance details identified for these 
categories 

No specific guidance beyond acceptability of surrogates 
and mention of instances where extrapolation may be 
needed. 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

magnitude to the effect on a final endpoint. If 
surrogate endpoints are assessed, caution 
must be exercised in directly extrapolating from 
these to final endpoints unless underpinned by 
a clear biological or medical rationale or they 
have a strong or validated link. Although a 
surrogate endpoint may have a strong link to an 
endpoint of interest, it may not itself represent a 
meaningful endpoint to the patient. 

Guidelines for the Economic Evaluation of 
Health Technologies in Ireland 2020: 

It may be necessary to extrapolate short-term 
outcome data or surrogate measures to final 
outcomes using modelling techniques. There 
are a variety of options to do this including 
superimposing the efficacy estimates from 
clinical trials on baseline probability estimates 
of survival from population-based sources 
(Weinstein et al., 2003). 

Hungary 

NIPN 

(National Institute of Pharmacy 
and Nutrition, 2022) 

 

Translation of Országos Gyógyszerészeti és 
Élelmezés-egészségügyi Intézet 

Technológia-értékelő Főosztály: The use of 
validated surrogate endpoints – for example, an 
endpoint where the correlation between the 
degree of efficacy achieved and the degree of 
efficacy achieved by hard clinical endpoints is 
supported by evidence – is acceptable only if 
hard endpoints are not available. The use of 
non-validated surrogate endpoints may become 
necessary if neither hard clinical endpoints nor 
validated surrogate endpoints are available. A 
rationale must be provided for the use of non-
validated surrogate endpoints.  

The data on the health benefit must be primarily 
based on endpoints for the long-term, clinically 
relevant effect (mortality, morbidity, quality of 
life assessed by patients in the various stages 
of a disease) of the health technology, instead 
of the exclusive use of surrogate endpoints. 

No details provided for these categories No details provided for this category 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

Wales 

AWMSG  

(All Wales Medicines Strategy 
Group (AWMSG), 2023) 

 

 

Guidance notes for Clinical effectiveness:  

The applicant company is required to explain 
the approach used where there may be, for 
example, a disputed surrogate endpoint. If data 
are not specific to Wales and, for example, a 
different comparator has been used, the 
approach and rationale must be clearly 
explained. The response to this question should 
be based on the outcomes studied in clinical 
trials. It should discuss whether trials have 
directly measured health outcomes such as 
mortality, survival, incidence of disease, 
morbidity, functional performance, quality of life, 
or whether surrogate markers have been 
measured such as reduction in blood pressure, 
increase in FEV1, peak flow, and so on. 

No guidance details identified for these 
categories 

No guidance details identified for this category 

EU 

EUnetHTA 

 

(EUnetHTA, 2015; EUnetHTA 
21, 2023) 

 

Individual Practical Guideline Document. D4.4-
Outcomes (Endpoints): 

 

For diseases with expected long-term survival, 
it might be impossible to obtain mature mortality 
data from clinical trials at the time at which the 
joint clinical assessment (JCA) report is 
generated. If it is not feasible to measure a final 
outcome, then intermediate or surrogate 
endpoints may be acceptable if there is 
evidence of a strong association or correlation 
of effects on the surrogate or intermediate 
outcome with the effect on the final outcome 
(EUnetHTA, 2015).  

Points of attention for the assessment scoping 
process: a validated surrogate endpoint should 
only be used to replace a final patient-centred 
outcome of interest if absolutely necessary:  

• If evidence for a patient-centred outcome 
such as morbidity, overall mortality and 
HRQoL is likely to be available, then this 
should be requested during the scoping 
process. 

Level of evidence: As detailed in ‘Endpoints 
used in relative effectiveness assessment: 
surrogate endpoints’ (EUnetHTA, 2015), 
appraisal of the association between the 
surrogate and the final outcome should take 
into account the level of evidence: Level 1: 
evidence demonstrating that treatment effects 
on the surrogate endpoint correspond to 
effects on the patient-centred outcome (from 
clinical trials); comprises a meta-analysis of 
several randomised controlled trials; and 
establishment of correlation between effects 
on the surrogate endpoint and the patient-
centred outcome; Level 2: evidence 
demonstrating a consistent association 
between the surrogate endpoint and the final 
patient-centred outcome (from interventional, 
epidemiological or observational studies); 
Level 3: only evidence of biological plausibility 
of an association between the surrogate 
endpoint and the final patient-centred 
outcome (from pathophysiological studies and 
or an understanding of the disease process).  

 

No guidance details identified for this category 
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Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

• Surrogate outcomes can be requested in 
addition to patient-centred outcomes 
where relevant. However, only surrogate 
outcomes for which validity has previously 
been clearly established should be 
requested where possible. This may not 
be possible at the scoping stage in many 
instances, although in some cases this 
might have been established by previous 
JCAs or in other literature on the same 
indication (EUnetHTA, 2015). 

 

Requirements for JCA reporting  

The assessor should consider the following for 
the JCA report:  

• The level of evidence for the association 
between the surrogate endpoint and the 
final patient-centred outcome.  

• Details on whether this association is 
based on biological plausibility and or 
empirical evidence.  

• A description of whether this association 
has been studied in the disease stage, 
population and intervention of interest.  

• In cases for which the association 
between the surrogate endpoint and the 
final patient centred outcome has 
previously been examined but for a 
different disease stage, population or 
intervention, the assessment report should 
consider the implications for the validity of 
this association in the current population 
and intervention of interest.  

• The strength of the association between 
the surrogate endpoint and the patient-
centred outcome.  

• The strength of the association between 
the treatment effect on the surrogate 
endpoint and the patient-centred outcome.  

Endpoints used in relative effectiveness 
assessment: 

Surrogate endpoints:  

Overviews of statistical methods for the 
validation of surrogates have been given. The 
majority of the procedures, even those that 
have been applied to real data examples, rely 
on meta-analyses of several RCTs and 
estimate the correlation of the effects on the 
surrogate and the effects on the clinical 
endpoint. There is no clear consensus of 
which correlation values are sufficient to 
assume adequate surrogacy, but values of 
between about 0.85 and 0.95 are often 
discussed. If there is no high correlation 
demonstrated, conclusions might still be 
made if the STE is considered (Burzykowski 
et al., 2005). Also based on an analysis of 
several RCTs, the STE defines the minimum 
absolute value of the effect on the surrogate 
which has to be observed in a new trial to 
deduce an effect on the clinical endpoint. 
Accordingly, the STE can be computed for a 
certain level of change in a biomarker that will 
translate into clinical benefit. In both cases, 
certainty of the conclusions depends on 
prespecified levels of significance. 
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• Any uncertainties associated with the 
evidence and quantified if available. 

• The limitations of the use of a surrogate 
endpoint should be explicitly explained.  

• An indication of whether a patient-centred 
outcome is likely to be available at a later 
date.  

• Clearly outline any remaining areas of 
uncertainty. 

Italy 

AIFA 

(Italian Medicines Agency 
(AIFA), 2016) 

Translation of Criteri Per La Valutazione 
Dell’innovativita: 

 

For oncology drugs, the gold standard outcome 
is overall survival (OS). Lack of OS evidence 
will need to be justified. Progression free 
survival (PFS), disease-free survival (DFS), 
duration of complete response or other 
surrogate endpoints whose value in the 
prediction of clinical benefit has been 
established in the context of the mechanism of 
action of the active substance, the type of 
cancer and the clinical setting, may be 
considered. 

No guidance details identified for these 
categories 

No guidance details identified for this category 

Netherlands 

ZIN 

(National Health Care Institute-
Zorginstituut Nederland (ZIN), 
2023, 2024) 

Translation of Beoordeling stand van de 
wetenschap en praktijk 2023: 

 

If no studies are available that measure the 
effect of the intervention to be assessed on the 
desired outcome, the effect on a validated 
surrogate endpoint can be looked at. This is an 
outcome that is usually easier or can be 
measured in a shorter time, and whose 
outcome has been shown to be correlated with 
the crucial outcome. Validated means that this 
connection or correlation has been sufficiently 
demonstrated in the relevant target group 
through research. For instance, for several 
types of cancer, the outcome on PFS has been 
shown to predict the effect on the outcome 
'survival' well. And for other types of cancer it 

No guidance details identified for these 
categories 

No guidance details identified for this category 
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does not. Depending on the certainty of this 
relationship, there will be more or less 
confidence that the effect found on a surrogate 
endpoint says something about the crucial 
outcome. This is worked out using GRADE. 
Next, we determine for each outcome when the 
outcome is large enough, or in other words 
when there is a substantial improvement or 
worsening for the patient. To this end, as 
mentioned, it must first be determined how a 
specific outcome can be validly measured, or in 
other words with which (surrogate) outcome 
measures. For each outcome measure, the 
minimum difference in effect that must be found 
to be clinically relevant ('minimal important 
difference', MID) is then determined. 

Germany 

DIMDI  

(Mangiapane & Garrido, 2009) 

Translation of Surrogatendpunkte als 
Parameter der Nutzenbewertung: 

 

The criteria that a surrogate parameter need to 
fulfil in order to be recognised an acceptable 
and valid endpoint can be summarised as 
follows:  

• Biological plausibility: There is evidence 
from animal models and epidemiological 
studies of a causal relationship between 
the surrogate parameter and the clinical 
relevant endpoint. The surrogate is part of 
the pathophysiological causal path leading 
to the health outcome.  

• Magnitude of the association between 
surrogate and relevant endpoint: 
Epidemiological evidence has shown 
repeatedly and consistently that changes 
in the surrogate are qualitative and 
quantitative associated with changes in 
the relevant health outcome.  

• Evidence of effect from RCTs: There is 
evidence from RCTs showing that the 
changes induced by an intervention in the 
surrogate lead to changes in the relevant 

Translation of Surrogatendpunkte als 
Parameter der Nutzenbewertung: 

 

In the full report, we summarise the different 
statistical methods discussed in the literature 
for the validation of surrogate endpoints. In 
summary, we conclude that there is no gold 
standard for the validation of surrogate 
endpoints. Since the generalisation of results 
from single studies is more prone to produce 
fallacies, approaches summarising results 
from several studies (such as meta-analysis) 
are preferred. 

(p10) 

In order to be considered valid and 
acceptable, a surrogate needs to fulfil several 
criteria. Thus, favourable results from 
statistical validation approaches are not a 
sufficient condition to conclude on the validity 
of a surrogate endpoint. Information on 
biological and pathophysiological factors is 
also required. In addition, the validity of a 
surrogate is to be seen as technology-
specific. Whether a surrogate is able to 
capture the full effect of a technology 

No guidance details identified for this category 
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outcome in the same direction. The effect 
of the intervention is fully captured by the 
surrogate. Even in the case of very similar 
active principles, the mechanism of action 
may differ. Thus, the transferability of 
conclusions on the validity of a surrogate 
from one technology to another needs to 
be carefully assessed. 

 

(p 9 from 98) A total of 13 from 23 analysed 
INAHTA member methodological papers’ and 7 
of 11 from ‘fourth-hurdle bodies’ provide 
information on how to choose outcome 
parameters for the assessment. All institutions 
agree that patient-relevant outcome parameters 
are strongly preferred in the assessment of the 
benefit of a health technology. All bodies 
underline that hard outcome parameters are to 
be preferred to surrogate endpoints. 
Nevertheless, the majority of bodies describe 
that under some circumstances surrogate 
endpoints may exceptionally be accepted – 
provided the validity of the surrogate is well 
established. In order to accept a surrogate, 
HTA bodies require the presentation of 
evidence which supports the causal relationship 
between surrogate and clinical relevant 
endpoint. None of the methodological guidance 
papers from HTA bodies provided a list of well-
established and generally accepted surrogate 
endpoints. (p10) 

depends on the mechanism of action of the 
technology in question. This is irrespective of 
whether a strong and consistent association 
between surrogate and relevant health 
outcome has been well established. (p11) 

 

Germany 

G-BA 

 

(Der Gemeinsamer 
Bundesausschuss-The Federal 
Joint Committee (G-BA), 2021) 

Translation of Anlage II.6: Modul 4 - 
Medizinischer Nutzen und medizinischer 
Zusatznutzen, Patientengruppen mit 
therapeutisch bedeutsamem Zusatznutzen:  

The use of surrogate endpoints requires 
justification.  

In addition, it should be explained whether and 
why the surrogate endpoints used are valid 
surrogate endpoints in the context under 

Translation of Anlage II.6: Modul 4 - 
Medizinischer Nutzen und medizinischer 
Zusatznutzen, Patientengruppen mit 
therapeutisch bedeutsamem Zusatznutzen 

 

To validate surrogate endpoints, generally a 
meta-analysis of studies studying not just the 
effects of the surrogate endpoint but also the 
effects of the endpoint most relevant to 
patients. These studies should be performed 

No guidance details identified for this category 
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consideration or allow statements to be made 
about patient-relevant endpoints. 

Report in addition to the studies used for 
validation or to your justification to use 
surrogate endpoints the following, as a 
minimum: 

• patient population 

• intervention 

• control 

• data origin 

• used methodology 

• corresponding results (related to 
methodology) 

• study to the robustness 

• potentially any studies looking at 
transferability (p 5). 

patient collectives and interventions, where 
not only the disease area but also the given 
medicine, as well as the comparator. 

The concept of STE is a possibility when no 
conclusive validation is available. There is 
also the possibility to consider quantitative 
correlation measures from surrogate 
endpoints and patient-relevant endpoints 
(‘individual level’) as well as effects on the 
surrogate endpoint on the interesting patient-
level endpoint (‘study level’). It should be 
noted that the lower bounds of the 95% 
confidence interval for such correlation 
measures are high enough. Other validation 
methods (see (Weir & Walley, 2006)) should 
be justified sufficiently, especially when the 
basis of the data is a single study." 

Germany 

IQWiG 

 

(Institut für Qualität und 
Wirtschaftlichkeit im 
Gesundheitswesen (IQWiG), 
2011, 2022) 

Translation of Allgemeine Methoden 

Entwurf für Version 7.0: 

 

Surrogate endpoints may only be considered 
when they have been previously based on 
suitable statistical methods within a sufficiently 
comparable patient population and have been 
validated with comparable interventions (for 
example, medicines with comparable 
mechanisms of actions). The effect on the 
patient-relevant endpoint can be replaced by 
the effect on the surrogate endpoint but this 
needs to be explained sufficiently to be 
considered valid. (p 44). Surrogate endpoints 
that are not valid or for which an adequate 
validation procedure has not been performed, 
may still be presented in the institute's reports. 
However, such endpoints are not suitable as 
evidence of the (additional) benefit of an 
intervention, regardless of the observable 
effects for a proof of the (additional) benefit of 
an intervention. 

Translation of Allgemeine Methoden 

Entwurf für Version 7.0: 

 

In general, there is no standard process for 
validation, nor a best method for estimating. 
However, in the literature there often are 
correlation-based methods for surrogate 
validation with estimated correlation 
measures at the study and at the individual 
level. The institute's benefit assessment 
prefers such a validation method. Such a 
procedure normally requires meta-analysis of 
several randomised studies, where not only 
the effects in the surrogate endpoint but also 
the effects on the patient-relevant endpoints 
of interest are studied. Alternative methods 
are considered only in exceptional cases. 

(p45)" 

Validation of a correlation-based process is 
done on one hand on the individual level 
through a high correlation between surrogate 

No guidance details identified for this category 
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Translation of Aussagekraft von 
Surrogatendpunkten in der Onkologie: 

 

When considering surrogate endpoints in the 
benefit assessment, 2 levels must be 
separated. At the first level, the validity of the 
surrogate must first be assessed. On the 
second level, the question arises as to what 
conclusions can be drawn regarding patient-
relevant outcomes from the surrogate effects 
depending on the degree of validity of the 
surrogate. 

If results for a surrogate endpoint are presented 
for a benefit assessment, it must first be 
checked whether data are available to validate 
the surrogate. If this is not the case, there is no 
evidence (or indication or clue) of an effect 
regarding a patient-relevant endpoint from the 
results for the surrogate endpoint. If data is 
available to validate the surrogate, the first step 
is to assess its reliability. If the reliability of the 
validation results is low, there is basically no 
evidence of an effect on a patient-relevant 
endpoint from the results for the surrogate 
endpoint. If the validation results have high, 
limited or moderate reliability, the conclusion on 
patient-relevant endpoints depends on the 
degree of correlation between the effects of the 
surrogate and the patient-relevant endpoint in 
the validation studies and, if applicable, on the 
size of the effect for the surrogate in the benefit 
assessment studies. For this purpose, the effect 
on the surrogate resulting from the benefit 
assessment studies is compared with a 
surrogate threshold effect. The basic principle is 
that the more certain an effect on the surrogate 
also reflects an effect on the patient-relevant 
endpoint, the higher the certainty of the 
statement in the benefit assessment (for 

and patient-relevant endpoint, and on the 
other hand on the study level through a high 
correlation of the effects between surrogate 
and the patient-relevant endpoints. The 
assessment of the benefit of the intervention 
is based on patient groups and therefore the 
judgement of validity is based on the degree 
of correlation at the level of treatment effects. 
The reliability of the results is taken into 
account for validation purposes and various 
criteria are used. As an example, connections 
between surrogate endpoint and the relevant 
patient-relevant endpoints for a given 
intervention might not be relevant in the same 
disease area but for another intervention if 
the other intervention has a different 
mechanism of action. Validation studies must 
be carried out in patient populations and 
interventions so that can make statements 
about the usage of surrogate endpoints in the 
disease area and the intervention to be 
assessed, as well as the comparator. If 
validation studies include different disease 
entities or interventions, to assess 
transferability, at least suitable studies on 
heterogeneity should be available. 

If a surrogate endpoint could not be 
conclusively validated, the concept of so-
called STE can be applied. The surrogate 
endpoint resulting from the benefit 
assessment study is compared to the STE. 
(p45) The institute can conclude on the 
suitability of a surrogate endpoint based on 
the validation evidence or the consideration of 
the STE. The decisive factors for the former 
are the degree of correlation of the effects on 
the surrogate and the patient-relevant 
endpoint and the reliability of the validation in 
the validation studies. When considering a 
STE, the size of the effect on the surrogate in 
the benefit assessment studies compared to 
the STE is the decisive criterion. Depending 



   

 

Surrogate endpoints in health technology assessment – Supplementary material        45 of 88 

Country 

Agency 

References 

Acceptability of surrogate Strength of evidence, validation approach 
or validation values  

 

Guidance on managing surrogate endpoints in 
development of economic models  

example, evidence of or indication of an effect 
on a patient-relevant endpoint). 

(p xv). 

 

on the constellation, if there is a statistically 
significant effect on the surrogate endpoints, 
all gradations of the statements on 
(additional) benefit with regard to the 
associated patient-relevant endpoint are met. 

 

Translation of Aussagekraft von 
Surrogatendpunkten in der Onkologie: 

 

1. Proof of a correlation between surrogate 
and clinical endpoint alone is not sufficient for 
surrogate validation. 

2. The transferability of statements about the 
validity of surrogates between different 
diseases or manifestations of a disease or 
between different interventions is not easily 
possible. The validity of a surrogate can be 
both disease and intervention specific, for 
example, a final surrogate validation using 
statistical methods may only be possible 
within 1 indication and 1 intervention. The 
extent to which statements about the validity 
of surrogates can be transferred between 
different diseases or interventions must be 
examined and justified. To assess 
transferability, validation studies that include 
different disease entities or interventions 
should at least examine heterogeneity. 

3. To validate a surrogate, extensive data is 
required, preferably a meta-analysis of 
several randomised studies with sufficient 
certainty of results. In these studies, both the 
surrogate and the clinical endpoint must have 
been recorded. 

4. For surrogate validation, there is neither a 
universally applicable measure nor a 
generally best estimation method nor a 
generally accepted limit, where when 
exceeding this limit would mean proof of 
validity. 
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5. Currently, correlation-based methods are 
primarily used in practice to validate 
surrogate endpoints and applied with 
estimates of study- and individual-level 
correlation measures. In the literature, on a 
study-level, a ‘high’ correlation is required 
between the surrogate endpoint and the 
patient-relevant effects; various authors 
suggest a correlation of 0.9 as a possible limit 
value. 

 

Particularly if, taking into account the 
associated confidence intervals, there is no 
high correlation (lower confidence limit of the 
estimated correlation coefficients below 0.85), 
and the validity of the surrogate remains 
unclear, the STE concept according to 
(Burzykowski et al., 2005; Burzykowski & 
Buyse, 2006) can be used. If the effects for 
the surrogate are sufficiently large, 
statements can still be made regarding 
patient-relevant endpoints. The STE concept 
is used to determine threshold values for the 
decision-making process as to whether an 
observed effect on the surrogate is also 
associated with an effect on the endpoint of 
interest with sufficient certainty. To do this, 
the lower confidence limit of the treatment 
effect with regard to the surrogate must be 
greater than the STE. (p ix and x) 

Spain 

AETS 

(Imaz Iglesia et al., 1999) 

Translation of Guía para la elaboración de 
informes de Evaluación de Tecnologías 
Sanitarias: 

 

If measures are used that describe the clinical 
outcomes of indirectly or intermediately, such 
as changes produced in a biochemical 
parameter, doubts may arise about the real 
effectiveness of the technology evaluated. It is 
important to draw attention to the frequent use 
of indirect or surrogate endpoints, which are, 

No guidance details identified for these 
categories 

No guidance details identified for this category 
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generally, physiological or biochemical 
parameters that are part of a causal chain or 
association with clinical results or effects (see 
example in table 1). (pg 19) The example in 
table 1 is about reduction in arrhythmias and 
influence post-infarction mortality (CAST, 
Cardiac Arrhythmia Suppression Trial). 
Originally believed these correlated but the trial 
found the opposite. The assumption that 
intermediate measures predict the final result is 
risky, for 2 fundamental reasons. First, because 
biology is extremely sensitive to a multitude of 
factors that are difficult to understand and know 
in their entirety and the biological associations 
demonstrated in specific cases cannot be used 
in a general way to predict complex clinical 
behaviours. Furthermore, it has often been 
observed that the existence of association, 
between an intermediate result A, and final 
result B, under laboratory or ideal conditions, 
dilutes or disappears completely in the 
conditions of usual practice. (pg 19-20). 
Intermediate or surrogate endpoints are often 
used to draw conclusions about the consistency 
of a cause-effect relationship between an 
intervention and a clinical outcome. Although 
indirect tests often provide useful knowledge, it 
is necessary to warn and carefully assess the 
limitations of its use (pg 42) 

Spain 

AETSA 

(Martín et al., 2013) 

Translation of Guía para la elaboración de 
informes de evaluación de medicamentos: 

 

Measurements of results (outcomes) 

The efficacy and safety results will be defined 
and will be considered in the systematic review. 
The results will be categorised as primary or 
secondary where possible. Clinically relevant 
variables should be included as an ideal 
outcome. In the event that there are no studies 
in which these variables are analysed they will 
consider surrogate and or intermediate 

No guidance details identified for these 
categories 

No guidance details identified for this category 
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variables. Any outcome measure that is not 
widely known should be explained in an 
additional annex. (pg 33)  

Sometimes, there is no information on the 
effectiveness of interventions health services in 
terms of final variables, so it is not possible to 
calculate cost ratios by QALY or AVG and 
therefore no references to thresholds can be 
made. In these cases, approximations to cost 
effectiveness can be made using calculations 
related to variables intermediate or surrogate 
based on the results of the systematic review of 
effectiveness (pg 54) 

US 

ICER  

((ICER), 2022; Institute for 
Clinical and Economic Review 
(ICER), 2023) 

ICER Value Assessment Framework:  

When evidence on patient-important outcomes 
is limited or unavailable, we will seek evidence 
on surrogate endpoints that might be 
associated with outcomes important to patients 
and families. Health outcomes, for example, 
changes in symptoms or conditions that people 
experience and that affect the quantity or 
quality of life (such as change in pain, quality of 
life, length of life) are given greater weight than 
intermediate outcomes (such as change in 
cholesterol). 

 ICER’s Reference Case for Economic Evaluations:  

Elements and Rationale: 

 

When there are challenges in translating the outcome 
measures used in clinical trials or available patient-
reported data into QALYs, analysts should conduct a 
search for ‘mapping’ studies that allow translation of 
surrogate endpoints into quality-of-life measures. If used, 
the report should discuss the validity of the mapping 
studies and their translation into QALYs, as well as the 
rationale for choosing specific mapping algorithms. If an 
analysis is using the URD framework, the model report 
should acknowledge and highlight additional uncertainty in 
translating patient outcomes into QALY measures, if 
relevant. 

Australia 

PBAC 

(Pharmaceutical Benefits 
Advisory Committee (PBAC), 
2016) 

 

The Pharmaceutical Benefits Advisory 
Committee Guidelines. Appendix 5: Translating 
comparative treatment effects of proposed 
surrogate measures to target clinical outcomes.  

 

General guidance is that where possible, 
present evidence from direct randomised trials 
of the treatment effect of the proposed medicine 
on clinically relevant outcomes. Where no such 
evidence is available, establish the likely 
comparative treatment effect on clinically 
relevant outcomes by transforming the 

The Pharmaceutical Benefits Advisory 
Committee Guidelines. Appendix 5: 
Translating comparative treatment effects of 
proposed surrogate measures to target 
clinical outcomes: 

 

Use the following types of evidence to 
analyse a PSM-TCO relationship (listed from 
strongest to weakest): 1. Multi trial meta-
regression; 2. Single trial or small number of 
randomised trials where individual patient 
data are available (including multicentre 

The Pharmaceutical Benefits Advisory Committee 
Guidelines. Appendix 5: Translating comparative treatment 
effects of proposed surrogate measures to target clinical 
outcomes:  

 

In general, once a comparative treatment effect on a TCO 
and some estimate of its uncertainty has been generated 
based on transforming a PSM, incorporation into the 
economic evaluation would proceed as usual with the 
transformed TCO taking the place of a directly measured 
TCO as an input variable for the economic evaluation. For 
example, the separate transformation of a TCO to a QALY 
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comparative treatment effect of a surrogate 
measure. 

analysis where participants were randomised 
by centre); 3.One randomised trial – no 
individual patient data or not randomised by 
centre; 4. No randomised trial data. 

The following steps are recommended in 
establishing the likely comparative treatment 
effect on clinically relevant outcomes by 
transforming the comparative treatment effect 
of a surrogate measure. 1. Define the 
proposed surrogate measures (PSM) and the 
final clinical outcomes (TCOs).  

2. Establish the biological reasoning for the 
link between the PSM and the TCO, including 
how pivotal the PSM is to the causation 
pathway of the TCO, and present 
epidemiological evidence to support this.  

3. Present randomised trial evidence to 
support the nature of the PSM-TCO 
comparative treatment effect relationship.  

4. Translate the comparative treatment effect 
on the PSM from the studies to an estimate of 
the comparative treatment effect for the TCO. 

via the use of QALY weights would need to be done 
irrespective of the basis for estimating the TCO. There are 
however, some particular implications for the sensitivity 
analysis and consequential resource use. Several 
modelling approaches are used in economic evaluations to 
estimate final outcomes and some rely on assumptions 
that are independent of a PSM to TCO transformation. In 
such instances, it might be possible to use the 
transformation to generate an estimate of the TCO which 
could be used to calibrate the model. Such a calibration 
exercise would not only be limited by the extent of 
uncertainty around the transformed point estimate, but also 
because, as discussed above, the TCO might need to be 
more tightly defined to a single point in time in order to be 
subjected to analysis by meta-regression. 
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C. Review of statistical methods for validation of surrogate 

endpoints  

C.1 Objectives  

We performed a scoping review to identify, categorise, and describe statistical 

methods that have been proposed to validate surrogate endpoints. 

C.2 Methods  

C.2.1 Literature review 

We followed a pre-specified project plan informed by accepted methods for scoping 

reviews (Peters et al., 2020), with adaptations to complete the review in a short time 

frame. 

C.2.2 Selection criteria 

The selection criteria are in Table C-1. We included review articles and guidance 

documents published in English within the past 5 years (January 2019 to December 

2023) that had a focus on (for example, as an objective) providing guidance on or 

descriptions of statistical approaches used to validate surrogate endpoints related to 

any population, intervention or condition. The decision to focus on review articles 

and guidance documents published in the past 5 years was made to expedite the 

scoping review process, because it would have been infeasible to review the many 

primary methods papers (such as proposing new methods) that are available.  
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Table C-1 Selection criteria for review of statistical methods for validation of 

surrogate endpoints 

Criterion Include Exclude 

Population Any population (including non-
human or simulated data), 
intervention, and condition 

Not applicable 

Concept A focus of the paper is to provide 
guidance on or descriptions of 
statistical approaches used to 
validate surrogate endpoints 

Papers providing information about 
statistical approaches but not as a 
main focus or objective; guidance on 
statistical approaches that have 
been applied for reasons other than 
validating a surrogate; papers 
presenting evidence for the validity 
of a surrogate 

Context Any Not applicable 

Sources of 
evidence 

Review articles (we included any 
type of review article, as defined by 
the authors of the papers, because 
systematic reviews were unlikely to 
be available) 

Guidance documents 

Primary methods papers, opinion 
pieces, commentaries, abstracts  

Date of 
publication 

January 2019 to December 18, 2023 
(we considered that review papers 
more than 5 years old were likely to 
present information that would be 
redundant with more recent reviews) 

Prior to 2019 

Language English Any language other than English 

 

C.2.3 Search strategy  

An information specialist conducted a literature search on key resources including 

MEDLINE and Scopus. The search approach was customised to retrieve a limited 

set of results, balancing comprehensiveness with relevancy and resource 

constraints. The search strategy was comprised of both controlled vocabulary, such 

as the National Library of Medicine’s MeSH (Medical Subject Headings), and 

keywords. Search concepts were developed based on the elements of the research 

questions and selection criteria. The main search concept was surrogate endpoints. 

Limiting concepts included methodological, validation and statistical terminology. The 

search was completed on December 18, 2023. No publication date or language 

limits were applied. The literature search strategy is presented in the supplementary 

materials. Duplicates were removed manually in EndNote. 
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To supplement the database search, we scanned the reference lists of pertinent 

review articles to identify additional papers that met the selection criteria. 

C.2.4 Selection of documents  

We exported the results of the literature search to a Microsoft Excel database for 

screening. We selected documents for inclusion in a 2-stage approach, first by title 

and abstract, and then by full text. A pilot round preceded each stage, where 

2 reviewers screened a sample (for example, 50 abstracts, 3 full texts) of records 

independently in duplicate to ensure a mutual understanding of the selection criteria. 

The 2 reviewers discussed disagreements and clarified elements of the selection 

criteria, after which a single reviewer screened the remaining records. When needed, 

the single reviewer clarified uncertainties with a second reviewer. A single reviewer 

screened records identified in reference lists.  

C.2.5 Data extraction, analysis and presentation 

We extracted relevant data directly into a table in Microsoft Word for presentation. To 

ensure relevance to the intended users, we iteratively adapted the table contents in 

the early phases of data extraction. Relevant data items were:  

• name of the method 

• published review sources 

• early and related reference article(s); this is not intended to be an exhaustive list  

• description of how the method can be used to evaluate surrogacy, and proposed 

guidance for assessment (for example, threshold value), if available  

• important considerations, including key assumptions of the statistical approach. 

A single reviewer with statistical expertise extracted data into the table, starting with 

the most recently published review article. Subsequent review articles were used to 

fill in missing information and to expand on or clarify concepts from other review 

articles. Where relevant, related methods (for example, extensions or adaptations) 

were grouped within the table when review articles characterized a method as an 

addition to another approach. Following extraction of data from all review articles, we 

consolidated all available information to streamline the presentation. Methods were 

grouped based on common themes: foundational methods (such as initial methods 
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developed for evaluating surrogates), methods for multiple trials, causal inference 

methods, and other relevant methods. Within each grouping, methods were sorted 

by first publication of the method. 

C.3 Findings 

Of 1,286 unique records identified by the database searches, we screened 347 that 

were published after 2018. Of these, we screened 29 full texts and included 3 review 

articles (Elliott, 2023; Weir & Taylor, 2022; Zhuang & Chen, 2020). We were aware 

of an additional review article (Ensor et al., 2016) that did not meet our eligibility 

criteria (published pre-2019), but included it due to its high relevance. We did not 

identify additional relevant reviews in the reference list scan. Papers excluded 

following full text review are in section C.7.2. Statistical methods identified in the 

review articles are presented in Table C-2. 
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Table C-2 Validation methods for surrogate endpoints 

Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

Foundational or first 
methods to discuss 
validation of surrogate 
endpoints 

– – – 

Prentice criteria  

 

(Elliott, 2023; Ensor et 
al., 2016; Weir & Taylor, 
2022; Zhuang & Chen, 
2020) 
 

(Prentice, 1989) 

  

Surrogacy evaluation  

Model criterion for defining a surrogate 
endpoint. The criterion ensures that a test 
of the relationship between a treatment 
and surrogate endpoint is a valid test of 
the relationship between the treatment 
and the clinical outcome. No quantitative 
measure for evaluating surrogacy is 
provided for this method. 

  

  

Considered to be an overly strict criteria for evaluating a 
surrogate endpoint as a perfect surrogate endpoint.  

 

Specifically developed for the setting in which both the 
surrogate endpoint and the final outcome are time-to-event 
endpoints. 

 

Key assumptions 

• No unmeasured confounding between the surrogate and 
the final outcome. 

Proportion of treatment 
effect explained (logistic 
regression setting)  

 

(Elliott, 2023; Ensor et 
al., 2016; Zhuang & 
Chen, 2020) 

(Freedman et al., 1992; 
Lin et al., 1997) 

Surrogacy evaluation 

Quantifies the relationship using the PTE 
which is based on the ratio between 2 
estimates of the treatment effect on the 
final outcome with and without 
adjustment for the surrogate endpoint.  

  

Proposed criteria for assessment  

Freedman et al. (Freedman et al., 1992) 
suggest that the lower limit of the 95% 
confidence interval for PTE should 
exceed a critical value, such as 0.5 or 
0.75, before declaring a surrogate as 
adequate.  

Extends the Prentice Criteria to a binary final outcome setting 
using a logistic regression approach (extensions to other 
settings also exist). 

  

PTE is not a true proportion because it does not strictly lie 
between 0 and 1 except under strict conditions.  

  

PTE is highly variable except in situations in which the 
treatment effects on the final outcome are large in 
magnitude.  

  

Key assumptions 
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Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

  • No unmeasured confounding between the surrogate and 
the final outcome. 

• Treatment effect is primarily mediated by the surrogate 
endpoint.  

• No interaction between treatment and surrogate.  

• Both the unadjusted and adjusted model (adjusted for 
surrogate endpoint) are correct which is generally not 
possible. In some situations, it is impossible for either 
model to be true.  

Proportion of treatment 
effect explained (a 
generalized version)  

 

(Elliott, 2023; Ensor et 
al., 2016; Zhuang & 
Chen, 2020) 

(Deslandes & Chevret, 
2007; X. Wang et al., 
2020; Y. Wang & Taylor, 
2002) 
 

Surrogacy evaluation 

Conceptually, the approach to evaluation 
is the same as described above. The PTE 
is defined by a ratio where the numerator 
is the change in the treatment effect on 
the final outcome due to the change in 
the surrogate induced by the treatment. 
The denominator is overall treatment 
effect for the final outcome. 

  

Generalized version of the PTE (Freedman et al., 1992; Lin et 
al., 1997) described above that is defined independently from 
the specified modelling approach. The approach has also 
been extended to settings with multiple surrogate endpoints. 

  

PTE is not a true proportion unless the biological mechanism 
adheres to several strict conditions, for example, it may not 
be a true proportion if the surrogate endpoint can be 
influenced by adverse events due to treatment.  

  

PTE is highly variable except in situations in which the 
treatment effects on the final outcome are large in 
magnitude.  

  

Key assumptions  

• No unmeasured confounding between the surrogate and 
the final outcome.  

Methods for multiple 
trials 

– – – 
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Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

Meta-analytic approach, 
meta-regression  

 

(Zhuang & Chen, 2020) 

(Boissel et al., 1992; 
Daniels & Hughes, 1997; 
Hughes et al., 1995; Lin 
et al., 1997)  

Surrogacy evaluation 

Quantifies the relationship based on the 
APEP, a weighted average of the 
predicted error within each trial. Smaller 
values of APEP compared to a clinically 
meaningful treatment effect on the final 
outcome provide support for a valid 
surrogate endpoint.  

Requires multiple trials on the same treatment with the same 
surrogate and clinical outcome. 

Can be formulated using both a frequentist and Bayesian 
framework. The approach has been adapted for both 
continuous and binary settings.  

  

Key assumptions 

• The relationship between the treatment, surrogate 
endpoint, and the clinical outcome are the same across 
multiple trials.  

• Participants across trials are exchangeable.  

• No unmeasured confounding between the surrogate and 
the clinical outcome.  

Meta-analytic approach, 
relative effects  

 

(Elliott, 2023; Ensor et 
al., 2016; Weir & Taylor, 
2022; Zhuang & Chen, 
2020) 

  

(Alonso et al., 2004; 
Burzykowski & Buyse, 
2006; Buyse & 
Molenberghs, 1998; Qu 
& Case, 2007) 

Surrogacy evaluation 

Can be viewed as an extension of the 
single-trial approach to evaluation based 
on RE (see single trial: relative effect and 
adjusted association, (Buyse & 
Molenberghs, 1998), below). The first 
formulation of this approach quantified 
surrogacy using a trial level R2 given by 
the proportion of the variation in the total 
effect explained by the trial-level random 
effect. An alternative measure for 
evaluation is the LRF which can be 
interpreted as the amount of information 
gained about the clinical outcome after 
accounting for the surrogate 
endpoint. Other measures have also 
been proposed such as the PIG.  

  

Requires multiple trials on the same treatment with the same 
surrogate and final outcome. In the absence of a large 
number of high-quality studies that meet these criteria, the 
approach can result in substantial estimation error and severe 
loss of precision for the treatment effect on the final outcome.  

  

Evaluation metrics can be calculated under random effects or 
a fixed effects model formulation, but the random effects 
formulation is generally computationally burdensome and 
thus a fixed effects approach is most common. Both 
frequentist and Bayesian frameworks have been 
implemented. The method has been extended to multiple 
settings for the type of surrogate and final outcomes including 
time-to-event, bivariate, multivariate, and repeated measures 
approaches. 

  

Evaluation based on trial level R2 has been criticised for 
lacking a clear interpretation outside of the setting in which 
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Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

Proposed criteria for assessment 

Thresholds for determining a ‘good 
surrogate’ based on the metrics 
described above are difficult to determine 
and are recommended to be based on 
the specific context of the surrogacy 
evaluation. An STE is a measure that was 
developed to assist in evaluating the 
strength of the surrogate which measures 
the minimum value of a treatment effect 
on a surrogate endpoint for which the 
predicted effect on the final outcome 
would be statistically significantly different 
from zero.  

both the surrogate endpoint and final outcome are 
continuous. A noted advantage of relying on the LRF for 
evaluation is that it provides a uniform interpretation across 
applications.  

  

Key assumptions 

• The relationship between the treatment, surrogate 
endpoint, and the final outcome are the same across 
multiple trials.  

• Participants across trials are exchangeable.  

• No unmeasured confounding between the surrogate and 
the final outcome. However, the multiple trial setting 
allows for sensitivity analysis for this assumption by 
estimating the probability that a subsequent trial will yield 
an effect on the surrogate and final outcome in the same 
direction.  

• No interaction between treatment and surrogate.  

Information theoretic 
approach  

 

(Ensor et al., 2016; Weir 
& Taylor, 2022) 

(Alonso & Molenberghs, 
2007) 

Surrogacy evaluation 

Quantifies the relationship through an R2 
measure that is interpretable as the 
proportion of the uncertainty in the final 
outcome at the individual level that is 
removed by adjusting for the surrogate 
endpoint. There are many ways to 
quantify this measure, one of which is the 
LRF used in the meta-analytic approach 
based on relative effects (see above).  

Requires multiple trials on the same treatment with the same 
surrogate and final outcome.  

  

Both frequentist and Bayesian frameworks have been 
implemented. The method has been extended to multiple 
settings for the type of surrogate and final outcomes including 
time-to-event, bivariate and repeated measures.  

  

Key assumptions 

• The relationship between the treatment, surrogate 
endpoint, and the final outcome are the same across 
multiple trials.  

• Participants across trials are exchangeable.  
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Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

• No unmeasured confounding between the surrogate and 
the final outcome.  

Causal inference 
methods 

– – – 

Natural indirect effects  

  

(Elliott, 2023; Ensor et 
al., 2016; Zhuang & 
Chen, 2020) 

(Robins & Greenland, 
1992) 

Surrogacy evaluation 

Quantifies relationship as the NIE defined 
as the average difference in the final 
outcome for a fixed treatment due to the 
effect of the treatment on the surrogate 
endpoint. This is estimated relative to the 
total effect which is the sum of the NIE 
and the NDE (effect on outcome due 
solely to treatment). This is equivalent to 
the generalized PTE in certain situations.  

  

Both frequentist and Bayesian frameworks have been 
implemented. The method has been extended to multiple 
settings for the type of surrogate and final outcomes including 
both linear and non-linear model settings.  

  

Key assumptions 

• No unmeasured confounding between the surrogate and 
the final outcome.  

• No interaction between treatment and surrogate endpoint 
(extensions to avoid this assumption have been 

developed).  
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Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

Principle stratification, 
causal effect 
predictiveness  

 

(Elliott, 2023; Ensor et 
al., 2016; Weir & Taylor, 
2022; Zhuang & Chen, 
2020) 
 

(Conlon et al., 2014; 
Frangakis & Rubin, 
2002; Gilbert & Hudgens, 
2008; Li et al., 2010, 
2011) 

Surrogacy evaluation 

Expresses the strength of a surrogate as 
a function of the values of the surrogate 
under different treatments referred to as 
the CEP surface. 

  

Proposed criteria for assessment 

To assess the strength of the surrogate 
based on the CEP, various approaches 
have been proposed based on summary 
measures of the CEP such as the EAE 
and the EDE (Gilbert & Hudgens, 2008) 
as well as graphical approaches (Conlon 
et al., 2014). One metric, the PAE (Gilbert 
& Hudgens, 2008), which depends on 
both the EAE and EDE, has been 
proposed to have a cutoff value of 0.5 
with values below indicating the surrogate 
is not useful.  

  

Initially formulated under the setting where both the final 
outcome and surrogate endpoint are binary. Extensions to 
other select settings have also been developed. 

  

Can be challenging to implement in practice due to 
complexity of estimation based on stringent and unverifiable 
assumptions. Approaches to estimation can generally be 
described as a trade-off between precision and plausibility of 
assumptions, for example, strong and less plausible 
assumptions are often required for making definitive 
conclusions while estimation based on weak and plausible 
assumptions often results in imprecision of the assessment.  

  

Concerns have been raised for whether observed strength of 
an identified surrogate in a trial is transferable to other trials. 
Solutions to this concern have been developed but are 
currently not practically implementable.  

  

Key assumptions  

• No unmeasured confounding between the surrogate and 
the final outcome. Approaches have been developed to 
resolve this assumption but are currently not practically 
implementable.  

Other relevant methods – – – 

Single trial: relative effect 
and adjusted 
association  

 

(Buyse & Molenberghs, 
1998) 

Surrogacy evaluation 

Quantifies relationship by an RE that is 
interpretable as the slope of a regression 
of the treatment on the final outcome 
against the treatment effect on the 
surrogate endpoint.  

Formulated in the linear regression setting (for example, 
continuous measures of the surrogate and final outcome).  

  

Key assumptions  
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Abbreviations: APEP, average predicted error of the predicted effect; CEP, causal effect predictiveness; EAE, expected associate effect; EDE, expected 
disassociate effect; LRF, likelihood reduction factor; NDE, natural direct effect; NIE, natural indirect effect; PAE, proportion associative effect; PIG, proportion 
of information gain; PTE, proportion of treatment effect explained; RE, relative effect; STE, surrogate threshold effect  

Method name(s) and 
review source 

Related reference 
article(s)  

Description  Important considerations  

(Ensor et al., 2016; Weir 
& Taylor, 2022; Zhuang 
& Chen, 2020) 

• No unmeasured confounding between the surrogate and 
the final outcome.  

• Regression model is accurate based on 1 trial only, which 
is an untestable assumption. 

Non-parametric 
approach  

 

(Elliott, 2023) 

(Parast et al., 2016; 
Price et al., 2018; X. 
Wang et al., 2020) 

Surrogacy evaluation  

Multiple approaches have been 
described, each of which generally focus 
on evaluation of a surrogate based on the 
optimization of mean squared error. One 
approach quantified the strength of the 
relationship by calculating the proportion 
of the overall treatment effect explained 
by the surrogate endpoint.  

Unlike other methods described in this table, this approach 
generally avoids model-based (parametric) assumptions. The 
approach can be extended to combine multiple surrogate 
endpoints. The approach has been reported to avoid potential 
bias due to unmeasured confounders between the surrogate 
endpoint and final outcome.  
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C.4 Discussion  

We have compiled an inventory of common statistical methods that may be 

applied in the validation of surrogate endpoints. The descriptions of these 

methods, accompanying references and important considerations may be 

useful to HTA bodies who need to make decisions when evidence for only a 

surrogate endpoint is available, or to inform future work on best practices for 

validation of surrogate endpoints.  

Best practices about the statistical approach to validation of surrogate 

endpoints have not yet been established. HTA bodies and others have 

described an approach to validation that includes 3 levels of evidence for 

surrogate endpoints (Ciani et al., 2022; Elston & Taylor, 2009; EUnetHTA, 

2015; National Institute for Health and Care Excellence (NICE), 2023; 

Thorlund et al., 2024). Level 1 evidence is obtained from 1 or more RCTs 

demonstrating a treatment effect on the final outcome and a proportionate 

change in the surrogate endpoint; level 2 evidence demonstrates a consistent 

association between the surrogate and final outcomes and may be obtained 

from interventional, epidemiological or observational studies; level 3 evidence 

demonstrates biological plausibility of an association between the surrogate 

and final outcome and may be obtained from pathophysiological studies and 

understanding of the disease process (Ciani et al., 2017). The statistical 

methods described in table C-2 were largely conceptualized for application to 

the assessment of level 1 evidence, using RCT data with drug intervention, 

surrogate endpoint and final outcome available in a data set. For this reason, 

the important considerations highlighted in Table C-2 focus on this setting. 

Application of any of these methods to real-world or other data sets would 

require careful consideration of additional assumptions relevant to non-

randomized data, most notable of which are concerns of confounding 

between treatment and the final clinical outcome and between treatment and 

surrogate endpoint.  

In our review, we found few criteria or thresholds for determining a ‘good 

surrogate’ based on statistical measures (for example, trial-level R2) used in 

evaluation. To date, there has not been widespread agreement across HTA 
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guidelines and evaluation frameworks about the use of proposed criteria for 

asserting the acceptability of a surrogate endpoint (Thorlund et al., 2024). It 

has instead been suggested that drawing conclusions about the validity of a 

surrogate endpoint requires judgements about the quality of the relationship 

between the surrogate and clinical outcome and the uncertainty around the 

predicted treatment effect on the clinical outcome (Christensen et al., 2024; 

Ciani et al., 2017, 2022; Dawoud et al., 2021).  

The context of the validation also needs to be considered. A surrogate 

endpoint that is considered acceptable in one context may not be readily 

applicable to another where the population, condition, line of therapy, 

intervention and or comparator drugs differ (EUnetHTA, 2015). These 

contextual considerations are of additional concern for methods for multiple 

trials since differences across trials (for example, patients’ key clinical 

characteristics, mechanism of action of the treatments, length of follow up) 

can undermine the internal validity of the evaluation. Thus, methods for 

multiple trials should generally be applied to settings with multiple large, high-

quality RCTs that evaluate the same treatment in the same context, but such 

evidence is rarely available. 

The synthesis of individual patient data rather than aggregate data from RCTs 

is the preferred approach for surrogate endpoint validation (Thorlund et al., 

2024). However, individual patient data from relevant trials are often 

inaccessible. Aside from the ‘methods for multiple trials’ in Table C-2 (applied 

in an aggregate data setting), all methods were described in the context of 

individual patient data. It is possible that other methods in the table could be 

applied to aggregate data either directly or through the requirement of 

additional assumptions, but we did not explore this in detail. A NICE technical 

support document (Bujkiewicz et al., 2019) discusses bivariate meta-analysis 

for aggregate level data and provides an example for the purpose of surrogate 

endpoint evaluation.  
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C.5 Summary 

In summary, this work describes published statistical methods that have been 

proposed to validate surrogate endpoints, extracted from review articles 

published in the past 5 years. We followed typical scoping review 

methodology to systematically identify review papers and ensure that the 

most common statistical methods are described. New or novel methods, and 

methods that are less frequently used or discussed, may not have been 

reported. Table C-2 provides a high-level overview of reported statistical 

methods, limited to the information reported in the review papers. Readers 

seeking detailed information may consult the primary literature, including the 

key early and related reference articles that have been highlighted.  
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Ovid MEDLINE ALL 1946 to December 15, 2023 

# Searches Results 

1 
(surrogate and (outcome* or endpoint* or end point* or marker* or 
biomarker*)).ti,kf. 

3639 

2 
(surrogate adj5 (outcome* or endpoint* or end point* or marker* or 
biomarker*)).ab. /freq=2 

3229 

3 
surrogacy.ti. and (end point* or endpoint* or marker* or 
biomarker*).ti,ab,kf. 

62 

4 
(surrogacy and (surrogate adj5 (outcome* or endpoint* or end point* 
or marker* or biomarker*))).ab. 

233 

5 exp biomarkers/ and (surrogate or surrogacy).ti,kf. 2467 

6 
((intermediate or intermediary) adj3 (outcome* or endpoint* or end 
point* or marker* or biomarker*)).ti,kf. 

817 

7 
((intermediate or intermediary) adj3 (outcome* or endpoint* or end 
point* or marker* or biomarker*)).ab. /freq=2 

740 

8 or/1-7 7578 

9 methodolog*.ti,ab,kf. 517335 

10 (framework* or policy or policies or guideline*).ti,kf. 285689 

11 validation study.pt. 109276 

12 (valid* or reproducib* or reliab*).ti,hw,kf. 654394 

13 
*validation studies as topic/ or *"predictive value of tests"/ or 
*"reproducibility of results"/ 

5768 

14 validity.ab. /freq=2 67221 

15 or/9-14 1422358 

16 statistical.ti. 44379 

17 (statistician* or biostat*).ti,ab,kf. 7661 

18 statistic*.jw. 72884 

19 bayesian.ti,ab,kf. 69726 

20 (biometric* or biometrik*).jw. 8194 

21 (theory or theoretic*).ti,kf. 165877 

22 (theory or theoretic*).ab. /freq=2 155742 

23 or/16-22 466584 

24 15 or 23 1839951 

25 8 and 24 1135 

 

C.7.1.2 Scopus 
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( TITLE-ABS-KEY ( "surrogate endpoint*" OR "surrogate end point*" OR 

"surrogate marker*" OR "surrogate outcome*" OR "surrogate biomarker*" ) 

AND SRCTITLE ( biometric* OR biometrik* OR statistic* ) AND NOT INDEX ( 

medline ) ) OR ( TITLE ( "surrogate endpoint*" OR "surrogate end point*" OR 

"surrogate marker*" OR "surrogate outcome*" OR "surrogate biomarker*" ) 

AND TITLE ( methodolog* OR framework* OR policy OR policies OR 

guideline* OR valid* OR reproducib* OR reliab* OR evaluat* OR statistical OR 

statistician* OR biostat* OR bayesian OR theory OR theoretic* ) AND NOT 

INDEX ( medline )  

197 documents retrieved. 
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DER ELST, W. & SHKEDY, Z. 2020. Meta-analytic approach to evaluation of 
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BUYSE, M., SAAD, E. D., BURZYKOWSKI, T. & PÉRON, J. 2020. Assessing 

treatment benefit in immuno-oncology. Statistics in Biosciences, 12, 83-103. 

CIANI, O., GRIGORE, B. & TAYLOR, R. S. 2022a. Development of a 

framework and decision tool for the evaluation of health technologies based 

on surrogate endpoint evidence. Health Economics, 31 Suppl 1, 44-72. 
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CIANI, O., MANYARA, A. M. & TAYLOR, R. S. 2022b. Surrogate end points 

in cardio-thoracic trials: a call for better reporting and improved interpretation 

of trial findings. European Journal of Cardio Thoracic Surgery, 62, 02. 

LUO, P., CAI, Z. & GENG, Z. 2019. Criteria for multiple surrogates. Statistica 

Sinica, 29, 1343-1366. 

KNOTTNERUS, J. A. & KNOTTNERUS, B. J. 2022. Decision-making given 

surrogate outcomes. Journal of Clinical Epidemiology, 145, 174-178. 

SHYR, Y. & SHYR, D. 2020. What constitutes a valid surrogate end point in 

cancer clinical trials? JAMA Oncology, 6, 1334-1335. 

UDELSON, J. E. & WESSLER, B. S. 2022. Straining for surrogacy. Jacc: 

Cardiovascular Imaging, 15, 1542-1544. 

ZHANG, A. D. & ROSS, J. S. 2019. Biomarkers as surrogate endpoints: 

ongoing opportunities for validation. Journal of Law, Medicine & Ethics, 47, 

393-395. 

Focus was not to review statistical methods for surrogate validation, 

n=13  

ASSOULINE, S., WIESINGER, A., SPOONER, C., JOVANOVIC, J. & 

SCHLUETER, M. 2022. Validity of event-free survival as a surrogate endpoint 

in haematological malignancy: Review of the literature and health technology 

assessments. Critical Reviews in Oncology-Hematology, 175, 103711. 

BAKER, S. G. & KRAMER, B. S. 2020. Simple methods for evaluating 4 types 

of biomarkers: surrogate endpoint, prognostic, predictive, and cancer 

screening. Biomark Insights, 15, 1177271920946715. 

BELIN, L., TAN, A., DE RYCKE, Y. & DECHARTRES, A. 2020. Progression-

free survival as a surrogate for overall survival in oncology trials: a 

methodological systematic review. British Journal of Cancer, 122, 1707-1714. 
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CIANI, O., GRIGORE, B., BLOMMESTEIN, H., DE GROOT, S., 

MOLLENKAMP, M., RABBE, S., DAUBNER-BENDES, R. & TAYLOR, R. S. 

2021. Validity of surrogate endpoints and their impact on coverage 

recommendations: a retrospective analysis across international health 

technology assessment agencies. Medical Decision Making, 41, 439-452. 

CIANI, O., MANYARA, A. M., DAVIES, P., STEWART, D., WEIR, C. J., 

YOUNG, A. E., BLAZEBY, J., BUTCHER, N. J., BUJKIEWICZ, S., CHAN, A. 

W., DAWOUD, D., OFFRINGA, M., OUWENS, M., HROBJARTSSSON, A., 

AMSTUTZ, A., BERTOLACCINI, L., BRUNO, V. D., DEVANE, D., FARIA, C., 

GILBERT, P. B., HARRIS, R., LASSERE, M., MARINELLI, L., MARKHAM, S., 

POWERS, J. H., REZAEI, Y., RICHERT, L., SCHWENDICKE, F., 

TERESHCHENKO, L. G., THOMA, A., TURAN, A., WORRALL, A., 

CHRISTENSEN, R., COLLINS, G. S., ROSS, J. S. & TAYLOR, R. S. 2023. A 

framework for the definition and interpretation of the use of surrogate 

endpoints in interventional trials. EClinicalMedicine, 65, 102283. 

GENG, Z., LIU, Y., LIU, C. & MIAO, W. 2019. Evaluation of causal effects and 

local structure learning of causal networks. Annual Review of Statistics and Its 

Application, 6, 103-124. 

GRIGORE, B., CIANI, O., DAMS, F., FEDERICI, C., DE GROOT, S., 

MOLLENKAMP, M., RABBE, S., SHATROV, K., ZEMPLENYI, A. & TAYLOR, 

R. S. 2020. Surrogate endpoints in health technology assessment: an 

international review of methodological guidelines. Pharmacoeconomics, 38, 

1055-1070. 
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evidence behind the surrogate measures included in the FDA's table of 
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Surrogate endpoints in health technology assessment – Supplementary material  73 of 88 
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D. Surrogate endpoints in cost-effectiveness analysis 

for use in health technology assessment – a 

qualitative analysis 

D.1 Objectives  

How have surrogate endpoints been dealt with in previous HTA evaluations 

by different HTA bodies and what lessons can be learnt from these 

assessments? 

D.2 Methods  

Data was collected for this study using focus groups because this allowed for 

interaction between participants and open discussions. We conducted 3 focus 

groups globally, facilitated by 3 members of the working group and supported 

by NICE.  

A purposive sample was used to identify members of staff from HTA bodies or 

their associated organisations. Bodies were identified that were known to use, 

develop or perform health economics assessments in their evaluation 

frameworks and decision making. Participants were invited through existing 

contacts of the working group. They were approached via email and asked to 

forward to relevant staff. All participants were sent an information sheet and 

asked to complete a consent form before joining the focus groups.  

A document outlining 4 case studies involving the direct use of surrogate 

endpoints and the aims of the focus group was sent to each participant before 

the meeting to help facilitate the discussions. This included anticipated 

questions to allow participants time to think of responses or research previous 

actions within their body. The case studies included non-alcoholic 

steatohepatitis (NASH), obesity, Duchenne muscular dystrophy (DMD) and 

multiple myeloma. These topics were selected by the working group to reflect 

a range of surrogates and topics that different bodies may have some 

experience of or an interest in. For example, obesity was chosen as a topic 

that has validated and well-established surrogates that was likely to have 
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been seen by all bodies participating. Multiple myeloma was selected as a 

topic that has a newer, less well-established surrogate that fewer bodies have 

experience with but is likely to be of interest to many bodies in coming years.  

The focus groups were divided into 3 parts: 1) open discussion asking 

participants to reflect on how their body handles surrogates and issues they 

have encountered, 2) discussion of specific case studies, and 3) 

recommendations or advice they would give to health technology developers. 

Discussions were conducted online via Microsoft Teams, video recorded and 

transcribed, using Teams, and then checked and edited by a member of the 

team. 

Ethics approval was obtained from Newcastle University (reference number: 

NICE 42449/2023). 

D.2.1 Outline of analysis  

A framework analysis approach was adopted for this study (Gale et al., 2013). 

An initial thematic framework was developed based on the research aims and 

discussions with the working group. This consisted of 4 key themes: 

1. Guidance on the use of surrogate endpoints in economic modelling for 

HTA 

2. Issues when using surrogate endpoints in economic modelling for HTA 

3. Consequences of surrogate endpoints in economic modelling in HTA 

decision making 

4. Suggested recommendations for using surrogate endpoints in 

economic modelling for HTA  

These themes were used to guide the focus group discussions. Members of 

the NICE team applied the framework to one of the focus group transcripts 

independently and noted any additional themes with no obvious place in the 

initial framework. The framework was then updated and LF applied it to the 2 

remaining focus groups.  
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The results were written into a draft report and circulated to focus group 

participants and participants that were unable to attend the focus group. They 

were given the opportunity to provide feedback and where appropriate this 

was incorporated into the analysis. 

Once all analyses were complete and feedback was collated from participants 

and the working group a final framework was developed and used to structure 

the findings reported below. The 4 final themes were:  

1. Experience of surrogate endpoints in economic modelling for HTA 

2. Challenges of using surrogate endpoints in economic modelling for 

HTA 

3. Guidance on the use of surrogate endpoints in economic modelling in 

HTA decision making 

4. Recommendations for future use of surrogate endpoints in economic 

modelling for HTA 

D.3 Results 

A total of 29 participants took part in the study between May and June 2024. 

There were 20 HTA bodies or associated organisations representing countries 

from Europe, the Americas and Asia-Pacific regions.  

D.3.1 Experience of using surrogate endpoints in economic 

modelling for HTA 

D.3.1.1 Defining surrogate endpoints 

The discussions among participants suggested that there was a lack of clarity 

about the definition of a surrogate. Some participants viewed biomarkers and 

intermediate outcomes differently and, in some cases, did not consider them 

always to be a surrogate, despite both being considered to be surrogates by 

others. For example, some participants did not initially talk about progression-

free survival (PFS) as a surrogate because this outcome is well-accepted link 

to survival as a surrogate in certain cancers. 
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D.3.1.2 Frequency of encountering surrogate endpoints in evaluations 

Across the discussions, regardless of their definition of a surrogate endpoint, 

participants agreed that their use in HTA submissions was increasing, with 

upwards of 50% of assessments using a surrogate endpoint. This was 

thought to be a consequence of trials targeting patients with earlier stage 

disease and commonly seen in more innovative technologies or rare diseases 

where evidence is less mature. 

“It makes sense that we're seeing more submissions that are using either 

what we call a true surrogate or the intermediate surrogates. Because in 

oncology anyway, you've got all the treatments moving earlier and earlier. 

So [in the] adjuvant neoadjuvant space, you're not going to have overall 

survival benefit demonstrated in the trial.” European focus group 

participant.  

 

D.3.1.3 Awareness of surrogate endpoints in the pipeline through early 

engagement with industry 

Participants from bodies that have early scientific advice services for 

technology developers highlighted the value of knowing about potential new 

surrogate endpoints in the pipeline through the advice requests. This gave 

them experience and knowledge of a surrogate before it is presented in a 

submission. 

“We do have a scientific advice programme where we support a sponsor in 

their very, very early stages of planning a trial. And it's sometimes in that 

space we see what might happen in the pipeline 5 or 6 years down the line 

and in that space, we have seen sponsors who are at least planning for the 

primary or sometimes a composite co-primary clinical endpoint to be […] 

NASH CRN scoring system.” Americas focus group participant.  
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D.3.2 Challenges of using surrogate endpoints in economic 

modelling for HTA 

D.3.2.1 Lack of guidance for technology developers around use of 

surrogate endpoints to inform decision making  

In general, most of the HTA bodies have limited guidance on how to handle 

surrogates in their methods manuals. Some bodies described additional 

internal documents to inform their evaluations that are not available to 

technology developers making submissions. Where internal guidance is 

available it was said to be centred around providing justifications for the 

inclusion of the surrogate in the economic model and exploring different 

scenarios to better understand the uncertainty due to the surrogate. There 

was consensus among participants that it would be useful to have more 

detailed guidance for the evaluation of clinical effectiveness based on 

surrogate endpoints and for its translation to the assessment of cost 

effectiveness. 

D.3.2.2 Challenges when evaluating economic models that use 

surrogate endpoints 

Participants reported that in their experience, economic models are designed 

around the surrogate, rather than the disease pathway, which makes model 

outputs difficult to validate and apply to other contexts. It was also highlighted 

that, in some instances, the surrogate is embedded within the model structure 

in ways that can add complexity to their evaluation and make it challenging to 

separate the impact of assumptions around the surrogate relationship. An 

example of this is when a surrogate endpoint informs multiple transition 

probabilities that affect different outcomes.  

Participants highlighted that in HTA, intermediate outcomes, that include a 

measure of function of symptoms being used as a substitute for a target 

outcome in addition to biomarkers, are considered to be surrogates. This can 

include outcomes such as quality of life outcomes or adverse events. They 

stressed that it is important that these outcomes are also validated if they are 

to be used in the economic modelling. As can occur in trials without 
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surrogates, participants also identified that in some cases there was 

disconnect between how the surrogate was measured in the clinical trial and 

what was being modelled, making it challenging to interpret and incorporate 

the evidence into the modelling. 

D.3.2.3 Challenges when assessing the uncertainty arising due to the 

use of surrogate endpoints 

Due to the opportunity cost of decision making based on surrogates and the 

potential losses if an incorrect decision is made, uncertainty needs to be 

mitigated. Some of the HTA bodies use temporary reimbursement decisions 

or managed access when the evidence to support the use of a surrogate is 

lacking. For example, a body might give a temporary reimbursement or time-

limited recommendation along with the condition that further evidence is 

provided in 3 years’ time. This flexibility alleviates some of the issues that 

arise when evaluations are a “single decision at a single time point” 

(European focus group participant). Other participants cited using scenario 

analyses to explore the uncertainty in their economic models such as 

considering the best and worst values for the surrogate, removing the 

surrogate entirely from the model and even using value of information 

analysis to identify and prioritise further research in areas where the further 

reduction in uncertainty associated with the use of the surrogate is worth the 

extra resources required to collect the data.  

D.3.2.4 Challenges when validating a surrogate endpoint 

The study participants suggested that it was key to understand what evidence 

and previous decisions had been made in the same technology, for the same 

disease or using the same surrogate. This was especially true for those HTA 

bodies where a decision to recommend a technology cannot be reversed and 

so sets a precedent for future decision making. However currently many 

participants felt like the requirements of some validation processes are 

complex, time consuming and costly for technology developers and the HTA 

bodies evaluating the evidence.  
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“The process involved in trying to validate a surrogate is complex and time 

consuming and it's almost like a submission in itself just to do that.” Asia-

Pacific focus group participant. 

 

It was also felt that it is important to consider the validity of a surrogate 

endpoint in the context of how and why it is collected. Often HTA bodies 

receive evidence on the validity of a surrogate after it has been evaluated by a 

regulator. This means it is collected and presented to meet the regulator’s 

needs and the HTA body is unlikely to contradict any conclusions drawn about 

a surrogate’s validity. However, the HTA body will still need to see and 

understand this evidence for their own decision making.  

D.3.2.5 Alignment in expectations between regulators, HTA bodies and 

technology developers 

There can be a lack of alignment in expectations between regulators, HTA 

bodies and technology developers regarding the level of information required 

for decision making, especially relating to the surrogate. This is exacerbated 

by the lack of guidance on how to transparently report the evidence relating to 

surrogates. This makes it difficult to conduct thorough evaluations for a 

technology and make robust recommendations. It was also identified as a 

stumbling block for many of the participants because it made it difficult to 

properly understand the evidence around the surrogate relationships. 

“It's almost like getting information like with little teaspoons” Americas focus 

group participant.  

 

D.3.3 Guidance on the use of surrogate endpoints in economic 

modelling in HTA decision making 



   

 

 

Surrogate endpoints in health technology assessment – Supplementary material  81 of 88 

D.3.3.1 Approach to providing additional guidance to technology 

developers around use of surrogate endpoints to inform 

decision making  

Participants highlighted the following aspects that should be considered when 

developing additional guidance around surrogates: 

• Variation in capacity and resource of different HTA bodies: if technology 

developers are requested to provide extensive volumes of additional 

information, less-resourced HTA bodies may struggle to assess this 

information within strict timeframes. 

• Flexibility of guidance to be applicable in different situations where 

surrogates may arise: if guidance is too stringent it may not accommodate 

situations where specific evidence is lacking, so it is important to present a 

tiered approach based on aspects like availability of evidence. For 

example, in NICE’s health technology evaluations manual, the EQ-5D is set 

out as the preferred measure of quality of life in adults. However, multiple 

options are provided that would be acceptable where this evidence is not 

available from a clinical trial, for example, using data from the literature or 

mapping from other quality-of-life measures (NICE, 2023). 

• Consistency within an organisation: there is a need to have an approach 

that can be consistently applied to all submissions within a body. 

Consistency between organisations: greater consistency between HTA 

bodies would support them to be able to use each other’s technical work 

and analysis. However, participants receiving HTA submissions on a 

delayed timeline relative to other jurisdictions did identify instances where 

mature data was available, but technology developers had submitted 

earlier data based on earlier submissions to HTA bodies in other 

jurisdictions. Guidance needs to consider launch patterns and changes to 

data availability over time. 

“There's a consistency aspect if you have that flexibility to do something 

different every time, then what you get is an inconsistent approach every 
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single time so that is not helpful to us and it's really not helpful to those who 

submit their evidence to us.” Americas focus group participant.  

 

D.3.3.2 Importance of the context and relevance of a surrogate endpoint 

to patients 

When making decisions and incorporating surrogates into economic modelling 

the HTA bodies suggested that it is always important to keep the focus on 

what matters to patients and to consider the broader context to the decision 

making. For example, is there an unmet need in this population, is this a rare 

disease with few treatment options, is this a life-threatening condition, is it a 

refractory population and resistant to previous treatments? One body 

suggested they have developed a multi-criteria decision analysis (MCDA) 

framework that helps them to consider criteria including effectiveness and 

severity of disease, especially in relation to rare diseases. This can form part 

of the processes that many bodies said already includes discussions with 

patients and clinical experts. Another body suggested they consider relevant 

regulator decisions that involved the surrogate. 

The participants suggested that the use of surrogates in rare and ultra-rare 

disease can be challenging, and additional guidance would be helpful. The 

use of surrogates in this setting is increasingly common due to the novelty of 

treatments in this area, however, evidence to support a surrogate can be 

minimal due to the small population or the immature data collection in this 

setting and due to the absence of other treatments.  

“The intermediate outcomes, we haven't really assessed those outcomes 

before and until they've been assessed and […] had that clinical 

involvement, we don't know whether or not they're […] a surrogate for what 

we should be looking for.” European focus group participant.  
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D.3.3.3 Guidance on how to validate a surrogate endpoint for use in an 

economic model 

Participants were keen to have more guidance on how surrogates should be 

validated, including appropriate methods and how this should be presented. 

They wanted to see a set of standards that outlined how the relationship 

between the surrogate and final outcome should be calculated at an individual 

and a trial level.  

The use of real-world evidence (RWE) and later data cuts from clinical trials 

were suggested by participants as a potential way to collect more information 

to validate a surrogate endpoint. For example, a temporary or conditional 

recommendation could be made on the basis that further evidence is collected 

to support the surrogate relationship.  

“If we have to be making a decision early that there is the opportunity in the 

future to be re looking at those, but based on real world evidence, based on 

observational data. And we should be putting in the infrastructure to look at 

that.” European focus group participant.  

 

While available evidence may be helpful in certain situations, there were 

concerns that in many situations data may be collected in a way that is not 

useful for developing the model and for the assessments of clinical 

effectiveness, especially if different in nature (heterogenous populations and 

comparators) to the clinical trial evidence that may also be employed to 

develop the model.  

 

For some bodies, a literature review of clinical studies, quality of life studies, 

previous HTAs and economic models in the disease area is required to inform 

the evidence synthesis and economic model, but this was not the case for all. 

The suggestion was that guidance could outline how a literature review of 

evidence should be carried out and presented as part of the submission to 

support the use of a surrogate. This should include the clinical evidence 

underlying or justifying the use of a surrogate. In the experience of the 



   

 

 

Surrogate endpoints in health technology assessment – Supplementary material  84 of 88 

participants, on the limited occasions when there is a systematic review of 

evidence of a surrogate, HTA bodies said they still rely on discussions with 

their experts (clinical and public experts) to interpret this evidence and provide 

their views on the surrogate.  

 

Some participants were keen to stress that past economic modelling 

approaches and HTA decisions should not dictate future decisions but should 

help to inform them and so the evidence presented should be interpreted with 

this in mind and decisions reflect more up-to-date knowledge.  

 

“Really you should build on what's been done before. Not carry on doing it.” 

European focus group participant.  

 

D.3.3.4 Guidance to facilitate transparent reporting of evidence (setting 

expectations with technology developers) 

The participants wanted to see recommendations that would facilitate the 

better reporting of evidence from technology developers that would help them 

to understand the surrogate relationships, how the economic models had 

been built and help them to explore the uncertainties themselves. There was 

also a suggestion that transparent reporting is required from HTA bodies and 

modellers on how they are using the evidence from a surrogate, how it has 

been validated and how this might affect the results. This could also include 

the procedure of modelling, the assumptions, the sensitivity analyses 

performed, their limitations and their strengths. It was felt that guidance would 

help to align the expectations of both bodies and developers during the 

submission and assessment process. 

 

“I would want to see a transparent model that would allow me to make 

changes to the model and to test various scenarios”, Asia-Pacific focus 

group participant.  
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D.3.3.5 Database of surrogates 

Multiple participants suggested that a ‘living library’ of surrogate endpoints 

and their available evidence that is shared across HTA bodies could be useful 

alongside a guidance document. However, it was noted by other participants 

that this could be challenging due to the different contexts that surrogates can 

be applied even for the same active ingredient or indication.  

 

“I know it's very ideal, a living library of […] model relationships between 

surrogates and final outcomes would be lovely.” Asia-Pacific focus group 

participant.  

 

D.3.4 Suggested recommendations for future use of surrogate 

endpoints in economic modelling for HTA  

The following section outlines specific recommendations identified during the 

focus groups. 

D.3.4.1 Recommendations for developing guidance on surrogate 

endpoints  

The focus group participants highlighted the following suggestions as 

important to consider when developing the guidance on surrogates. 

Participants wanted guidance that:  

1. is flexible and versatile so it can be applied to a wide range of 

scenarios, for example, using a tiered approach or an algorithm that 

accounts for variability in things factors such as availability of evidence  

2. reflects the varying structures and resources of HTA bodies globally 

3. considers the different launch patterns of HTA bodies that mean some 

bodies receive submissions later than others. 

4. is mindful of areas that the HTA bodies identified as particularly 

challenging, for example, for new technologies aimed at rare diseases.  
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These points will be considered in the development of the final 

recommendations, alongside the evidence from the other work packages of 

the wider project, to ensure they reflect the wide range of HTA bodies, the 

technologies they evaluate and the different organisational structures they 

have.  

D.3.4.2 Recommendations for developing an economic model using a 

surrogate endpoint 

The focus group participants suggested the following recommendations as 

being important to consider when developing an economic model that uses a 

surrogate in HTA. These points will be considered in the context of the other 

work packages of the wider project and where appropriate included in the final 

set of recommendations.  

1. Model conceptualisation, design and structure: 

a. The model conceptualisation should be based around the 

disease area rather than the surrogate. 

b. The economic model should take precedent into account but 

remain flexible, avoiding reliance on previous approaches and 

decision making if they are no longer appropriate or applicable 

to the current situation. 

c. The use of a surrogate endpoint in an economic model should 

be justified and supported by the data including how the context 

of the clinical assessment supports the validity of the surrogacy 

relationship. 

d. The model should be structured to accommodate updates with 

future data cuts, allowing for the integration of mature evidence 

on surrogate endpoints, or replacing them with final outcomes 

as they become available. 

e. The model should ideally be built so that the effect of the 

surrogate endpoint can be removed to allow a full exploration of 

its impact on the results. For example, the effect of treatment on 

final outcomes via the surrogate endpoint and the duration of 
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that effect should be parameters which can be explored within 

the model. 

2. Validation of the surrogate endpoint should include: 

a. Clinical expertise to understand the clinical relevance of the 

surrogate endpoint. 

b. A comprehensive review of the evidence on the relationship 

between the final outcome and the surrogate endpoint. 

c. Real-world evidence collection could be used as an option to 

validate the surrogacy relationship. 

3. Assessing uncertainty in the economic model 

a. Test assumptions around relationship of surrogate endpoint to 

final outcome in scenario analyses, for example, best and worst-

case scenarios  

b. Consider the use of advanced techniques such as value of 

information analysis to explore the benefit of reducing key 

uncertainties associated with the use of a surrogate endpoint.  

D.3.4.3 Recommendations for reporting an economic model using a 

surrogate endpoint 

Focus group participants recommended the transparent reporting of an 

economic model using a surrogate endpoint would be helpful to understand 

the evidence and uncertainties associated with the use of a surrogate 

endpoint in economic modelling. 

D.3.5 Recommendations for further work 

Many of the focus group participants highlighted the potential usefulness of a 

database of surrogate endpoints and the evidence to support its use. This 

would help bodies to validate their surrogate endpoints and potentially reduce 

the workload associated with the validation step. The database could build on 

the FDA's table of surrogate endpoints that were the basis of drug approval or 

licensure (US Food and Drug Administration, 2022). However, the 

development of such a resource is beyond the scope of the current research 

project and it is recommended this is explored in further work.  

https://www.fda.gov/drugs/development-resources/table-surrogate-endpoints-were-basis-drug-approval-or-licensure
https://www.fda.gov/drugs/development-resources/table-surrogate-endpoints-were-basis-drug-approval-or-licensure
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D.4 Summary  

In focus groups with members of staff from HTA bodies and their associated 

organisations, further guidance on the use of surrogate endpoints in economic 

modelling of health technology evaluations was strongly emphasised. 

Recommendations from participants have been summarised that aim to 

promote consistency within and between bodies and clarify expectations 

between technology developers and bodies.  
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