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Randomised controlled trials often use
surrogate endpoints to substitute fora
target outcome (an outcome of direct
interest and relevance to trial
participants, clinicians, and other
stakeholders—eg, all cause mortality) to
improve efficiency (through shortened
duration of follow-up, reduced sample
size, and lower research costs), and for
ethical or practical reasons. However,
their use has a fundamental limitation in
terms of uncertainty of the intervention
effect on the target outcome and limited

FY SRS SN SR L. T [ SR, DR,

[tems: Recommendations for

Interventional Trials (SPIRIT) checklist, a
consensus driven reporting guideline
designed for trial protocols using
surrogate endpoints as the primary
outcome(s). The SPIRIT-Surrogate
extension includes nine items modified
from the SPIRIT 2013 checklist. The
guideline provides examples and
explanations for each item. We
recommend that all stakeholders
(including trial investigators and
sponsors, research ethics reviewers,
funders, Journaledltors and peer
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completed, and ultimately reduced
research waste.
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Randomised controlled trials
commonly use surrogate endpoints to
substitute for a target outcome
(outcome of direct interest and
relevance to trial participants,

clinicians, and other stakeholders—eg,

all cause mortality) to improve their
efficiency (through shorter trial
duration, reduced sample size, and
thus lower research costs), or for
ethical or practical reasons. But
reliance on surrogate endpoints can
increase the uncertainty of an
intervention’s treatment effect and

LUNIDTIHDUD Ulivoil 1ITpUILg suiacunc
for trials using surrogate endpoints as

the primary outcomes—the CONSORT
(Consolidated Standards of Reporting
Trials) extension checklist: CONSORT-
Surrogate. The extension includes nine
items modified from the CONSORT
2010 checklist and two new items.
Examples and explanations for each
item are provided. We recommend that
all stakehalders (including trial
investigators and sponsors, journal
editors and peer reviewers, research
ethics reviewers, and funders) use this
extension in reporting trial reports
using surrogate endpoints. Use of this

RERBAZRHBENBLSICRHOTHD

randomised controlled tmals (referred to as trals in
this article) assessing the effect of an intervention on
the target outcome of interest (g, all cause mortal
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Manyara AM, et al. BMJ. 2024,;386:e078524.
Manyara AM, et al. BMJ. 2024;386:e078525.
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Table. Summary of the SPIRIT- and CONSORT-Surrogate Extension ltems

Core SPIRIT or CONSORT item and section Surrogate extension item? Extension item applies to

Abstract and trial summary 1a. State (1) that the primary outcome is a surrogate end point and SPIRIT and CONSORT surrogates
(2) the target outcome(s) whose intervention effect is being substituted for

Introduction and background or 1b. State (1) that the primary outcome is a surrogate end point and SPIRIT and CONSORT surrogates

ohjectives (2) the target outcome(s) whose intervention effect is being substituted for

Outcomes 2. State the practical or scientific reason(s) for using a surrogate end point as SPIRIT and CONSORT surrogates

a primary outcome

3. State what other surrogate end points were considered and why the current  SPIRIT-Surrogate
one(s) were chosen

4. Justification for selected surrogate end point: (1) evidence (or lack thereof)  SPIRIT and CONSORT surrogates
of surrogate end point validation; (2) evidence (or lack thereof) of validity
being specific to the context used (eg, intervention; disease; population)

Sample size 5. Clarify if the sample size will be or was estimated to demonstrate that SPIRIT and CONSORT surrogates
a minimum effect on the surrogate end point would be predictive of a benefit
on the target outcome(s)

Ethics and patient and public engagement 6. State whether and how trial participants will be and were engaged and SPIRIT and CONSORT surrogates
informed before enrollment that the trial was designed to evaluate an
intervention's effect using a surrogate end point

Results or outcomes and estimation 7. If the primary outcome is a composite outcome that includes a surrogate end CONSORT surrogate
point, report the intervention effect on all components
Harms and discussion 8. Comment on whether the trial design (including sample size and follow-up SPIRIT and CONSORT surrogates

period), given the use of a surrogate end point, adequately captures the
potential harms of the intervention being tested

Statistical methods and discussion 0. State what the plans are to conduct subsequent analyses and studies to verify  SPIRIT and CONSORT surrogates
current findings on the target outcome(s)
Discussion and interpretation 10. Interpretation of findings of the trial in the context of using a surrogate CONSORT surrogate

primary end point, including its known validity for intervention effects on the
target outcome and the potential benefit-risk assessments of the tested
intervention for participants

Dissemination and data access 11. If surrogate and target outcome data will be or were collected in the trial, SPIRIT and CONSORT surrogates
state the open-access arrangements for the data for future secondary research

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials: to report nonrandomized trials, observational studies, and other studies using
SPIRIT, Standard Protocol ltems: Recommendations for Interventional Trials. surrogate end points; and items can be combined or reported in different
sections to the ones suggested in the extension. The specific item sections are

2 Motes on use of extensions: ltems should be used along with the core SPIRIT - .
recommendations and not requirements.

and COMNSORT checklists; items are applicable to all intervention trials using
surrogate end points as primary outcome(s). However, items could be relevant
FRORER YR
THECAER - FREECAI ..
The University of Tokyo I11/GSIT Taylor RS, Manyara AM, Ross JS, Ciani O. JAMA. 2024;332(16):1340-1342. 13
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21st Century Cures Act DEhZE

Table of Surrogate Endpoints That Were the Basis
of Drug Approval or Licensure

| f Share | X Post ‘ in Linkedin ‘ = Email ‘ &= Print ‘

What is the purpose of the Surrogate Endpoint Table? Content current as of:
02/28/2022

FDA's surrogate endpoint table provides valuable information for drug developers on

endpoints that may be considered and discussed with FDA for individual development Regulated Product(s)

programs. This table also fulfills a 21st Century Cures Act requirement to publish a list of orugs

“surrogate endpoints which were the basis of approval or licensure (as applicable) of a

drug or a biological product” under both accelerated and traditional approval pathways.

Section 3011 of the 21st Century Cures Act established section 507 of the Federal Food,
Drug, and Cosmetic Act (FD&C Act), which mandates that the FDA publish a list of
“surrogate endpoints which were the basis of approval or licensure (as applicable) of a
drug or biological product” under both accelerated and traditional approval provisions. The
Surrogate Endpoint Table below fulfils this legislative requirement and is intended to
provide valuable information for drug developers on endpoints that may be considered
and discussed with FDA for individual development programs.

N\ FHERERERE
_ THHAER - EREE AT ) ) )
Z The University of Tokyo I1I/GSII https://www.fda.gov/drugs/development-resources/table-surrogate-endpoints-were-basis-drug-approval-or-licensure 1 5
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Adult Surrogate Endpoint Table

Disease or Use

Alpha-1-antitrypsin
deficiency

Acromegaly

Acromegaly

Acute Bronchospasm

Alzheimer's disease

Anthrax vaccine

Anticoagulation
reversal (needed due
to life-threatening or
uncontrolled bleeding)

Asthma

Cancer: hematological
malignancies

Cancer: hematological
malignancies

Patient Population

Patients with congenital alpha-1
antitrypsin deficiency

Patients with acromegaly who
don't respond to or cannot
undergo other standard therapies

Patients with acromegaly who
don't respond to or cannot
undergo other standard therapies

Patients with acute
bronchospasm associated with
reversible obstructive airway
disease or exercise

Patients with mild cognitive
impairment or mild dementia
stage of Alzheimer's disease

Persons at high risk of exposure
to anthrax

Patients treated with a direct or
indirect FXa inhibitor when
reversal of anticoagulation is
needed

Patients with asthma
Patients with Acute Lymphoblastic
Leukemia

Patients with chronic myeloid
leukemia

Surrogate Endpoint

Plasma alpha-1
proteinase inhibitor

Serum Insulin-like growth
factor- (IGF-1)

Serum growth hormone
and serum insulin-like
growth factor-l (IGF-1)

Forced expiratory volume
in 1 second (FEV1)

Reduction in amyloid beta
plagues

Anti-protective antigen
antibody response

Percent change in anti-
FXa activity, from
baseline to nadir

Forced expiratory volume
in 1 second (FEV1)
Serum asparaginase

Major hematologic
response

Type of approval
appropriate for

Traditional

Traditional

Traditional

Traditional

Accelerated

Traditional

Accelerated

Traditional

Traditional

Accelerated/Traditional§

Drug mechanism of action

Alpha-1 protease inhibitor
augmentation

Growth hormaone receptor

antagonist

Somatostatin analog

Beta-2 adrenergic agonist

Monoclonal antibody

Induction of immunity

Binding and sequestering Fxa
inhibitors

Corticosteroid; Beta-2
adrenergic agonist

Asparagine-specific enzyme

Mechanism agnostic®

16



JAMA | Original Investigation

hssuciatiuns Between Surrogate Markers and Clinical Outcomes
for Nononcologic Chronic Disease Treatments

Figure 3. Strength of the Associations Between 109 Surrogate Marker-
Clinical Outcome Pairs

40

Joshua D0 Wallach, PhD, M5; Samuel Yoon, BS, BA; Harry Doernberg, MM: Laura R. Ghck, MD); Oriana Ciani, PhD;
Piod 5. Taylor, PhD: Maryam Mooghali, MD; Reshma Ramachandran, MD, MHS, MPP; Joseph 5. Ross, MD, MHS
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IMPORTANCE Surrogate markers are Increasingly used as primary end polnts In dinical trials
supporting dneg approvals.

OBJECTIVE To systematically summarize the evidence from meta-analyses, systematic
revlews and meta-analyses, and pooled analyses (hersafter, meta-analyses) of cinical trials
examining the strength of assoclation betwean treatment effacts measured using surrogate
markers and dinical outcomes In nononcologic chironic diseases.

DATA SOURCES The Food and Drug Admilnistration (FDA) Adult Surrogate Endpoint Table and
MEDLINE from Inception to March 15, 2023,

STUDY SELECTION Three reviewers selected meta-analyses of clinical trials; meta-analyses of
observational studies were excluded.

DATA EXTRACTION AND SYNTHESIS Two reviewers extracted correlation coefficlents,
coefficlents of determination, slopes, effect estimates, or results from meta-regression
analyses betweaen sumogate markers and clinical outcomes.

MAIN OUTCOMES AND MEASURES Correlation coefficlent or coefficient of determination,
when reported, was classified as high strength (r = 0.85 or R% = 0.72): primary findings were
otherwise summartzed.

RESULTS Thirty-seven surrogate markers listed In FOA's table and used as primary

end points In clinical trials across 32 unigue nononcologic chronic diseases were Included.
For 22 (55%) surrogate markers (21 chronic dissases), no eligible meta-analysis was
Identified. For 15 (£136) surrogate markers (14 chronic diseasss), at least 1 meta-analysis

was Identifled, 54 in total (medlan per surrogate marker, 2.5; IQR, 1.3-5.0); among thesa,
miedian number of trials and patients meta-analyzed was 18.5 (IQR, 12.0-43.0) and 30 056
(IQR, 20105170 014), respectively. The 54 meta-analyses reported 105 unique sumogate
marker-clinical outcome palrs: 53 (54%) reported at least 1ror R, 10 (17%) of which reported
at least 1 classifled as high strength, whereas 50 (46%) reported slopes, effect estimates,

or results of meta-regression analyses only, 26 (52%) of which reported at least 1 statistically
slgnificant result

CONCLUSIONS AND RELEVANCE Most surmogate markers used as primary end points in dinical
triaks to support FOwA approval of drugs treating nonencologic chronic diseases lacked
high-strength evidence of assodations with dinical outcomes from published mata-analyses.

TAMFE - FEEWTI

The University of Tokyo III/GSII

Supplemental o

Mo. of associations between surrogate
marker-clinical outcome pairs

304
20
10
L m |

Strong Moderate Modest Weak Limited No
evidence evidence evidence evidence evidence evidence

Strength of association between
surrogate marker-clinical outcome pairs

Strong evidence: correlation coefficients or coefficients of determination values
reported for all associations examined, and all associations classified as
statistically significant and high strength according to criteria proposed by the
Institute for Quality and Efficiency in Health Care (r = 0.850r B2 = 0.72)."
Moderate evidence: r or R values reported for all associations examined, and 1
or more (but not all) classified as statistically significant and high strength.
Modest evidence: r or R? values reported for some associations examined, and 1
or more (but net all) classified as statistically significant and high strength. Any
other r, R?, slopes, effect estimates, or results from meta-regression analyses
classified as statistically significant. Weak evidence: no r or R* values classified
as both statistically significant and high strength, but all r, R2, slopes, effect
estimates, or results from meta-regression analyses classified as statistically
significant. Limited evidence: no r or B2 values classified as both statistically
significant and high strength: some r, R?, slopes, effect estimates, or results
from meta-regression analyses classified as statistically significant and some
not. No evidence: no r or R* values dassified as statistically significant and high
strength, and all r, R?, slopes, effect estimates, or results from meta-regression
analyses dassified as nonstatistically significant.

Wallach ID, Yoon S, Doernberg H, et al. JAMA. 2024,331(19):1646-1654.
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Surrogate Markers and Clinical Outcomes

To the Editor Dr Wallach and colleagues! investigated the evi-
dence supporting surrogate end points used for drug approv-
als according to listings in the online US Food and Drug
Administration (FDA) surrogate end points table and indicate . .
that the FDA always relies on meta-analyses, which is untrue. To assess the abil Ity of a biomarker to

The authors state that meta-analyses offered “inconsistent predict clinical outcomes, the FDA

evidence on the strength of association” between the surro- .
gate end points used for drug approvals and clinical out- takes into account a ra nge of sou rces,

comes for several major diseases, including HIV (plasma HIV including mechanistic evidence that

RNA), hypercholesterolemia (low-density lipoprotein choles- . .
terol [LDL-C]), and hypertension. This analysis incorrectly the biomarker is on the causal
identifies the evidence the FDA used to conclude that these pathway of d isease’ nonclinical

biomarkers can serve as surrogate end points. To assess the . . .
ability of a biomarker to predict clinical outcomes, the FDA models, e pldem IOIOgIC data' and

takes into account a range of sources, including mechanistic clinical trial data, including data from
evidence that the biomarker is on the causal pathway of dis- .
parTwey the FDA’s own analyses of patient-

ease, nonclinical models, epidemiologic data, and clinical
trial data, including data from the FDA’s own analyses o and trial-level data to determine the
guantitative association between the

patient- and trial-level data to determine the quantitative
association between the effect of treatment on the biomarker

effect of treatment on the biomarker
and the clinical outcomes.

and the clinical outcomes.

Several examples illustrate this point. In the case of HIV
disease, the FDA conducted a patient-level analysis of more
than 5000 participants in multiple trials in the late 1990s
that demonstrated a direct association between sustained
reductions in HIV RNA and lower risks of disease progression

18
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Relationship of the SE with the Clinical Qutcome

Relationship of the SE with the Therapeutic Product

Rationale for Using the SE as a Primary Endpoint

What is the clinical outcome the SE is proposed to predict?

What 1s the rationale for using an SE rather than the clinical outcome measure (e.g.,
feasibility, study duration, sample size, etc.)?

What evidence exists to support the relationship between the SE and the clinical outcome of
interest (e.g., epidemiologic studies, randomized controlled trials, data generated from
therapeutic products from the same class)?

If the SE is proposed based upon prior publications and general scientific community
acceptance, discuss the current body of evidence and the use of the SE in clinical studies.

If the disease course 1s typically acute, what are the expected long-term sequelae and could a
change in the SE also reflect these clinical outcomes (e.g., reduction in viral shedding with
influenza and reduced incidence of hospitalization due to complications from illness)?

Predictive Value of Therapeutic-Induced Changes in the SE

*  What is the evidence that a therapeutic-induced change in the SE will be predictive of a
change in the clinical outcome (e.g., the SE 1s a correlate vs. the SE has actual predictive
value)?

Off-Target Effects of the Therapeutic Product

® [s there evidence (identified in human or animal studies) to suggest the therapeutic product
could affect off-target causal pathways, resulting in harm that may or may not be reflected
by changes in the SE?

*  Are there any pharmacologic effects that could influence the SE but that are unrelated to
modifying the disease process (e.g., renal blood flow and creatinine)?

Reliability of the Measurement Tool(s) Used to Detect the SE

Relationship of the SE with the Causal Pathway(s)

Operations Manual

What 1s known about the causal pathway(s) for the intended disease? What is the
relationship of the SE to this pathway(s)?

Does the intended disease or use have multiple causal pathways? If so, what is the evidence
that the specific pathway the SE monitors is the primary pathway leading to the outcome
being assessed?

If the SE is on a single causal pathway, what is the evidence that this pathway 1s the
predominant mechanism for pathogenesis?

If the SE is not on the causal pathway, what is the rationale, the evidence, and the strength of
evidence that leads to the conclusion that a change in the SE will be predictive of a change in
the clinical outcome of interest?

Threshold for Ch Required to Demonstrate Clinical Relevance

* Does the operations manual include a detailed process from specimen collection to results
reporting (e.g., information on sample collection and handling, sample processing, testing,
results gathering, and interpretation)?

Performance Characteristics of the Measurement Tool(s)

¢ To what extent have the performance characteristics of the measurement tool (e.g.,
sensitivity, specificity, within laboratory precision and between laboratory reproducibility,
and sample stability under expected handling conditions) been studied?

* s there a description of the sample type(s) that were used to generate the data for these
studies included in the briefing package (e.g.. prospective or retrospectively collected

How much do changes in the SE reflect changes in the clinical outcome or the probability of
the clinical outcome occurring?

What is the extent and timing of change in the SE that would predict the outcome of interest?
Is the change in the SE table or does it only occur for a short time? Would timing of sample
collection be feasible?

If a minimum threshold for change has been selected (both size and duration), how was this
value determined (include studies conducted and data generated)? If available, is there
information about the sensitivity and specificity of any measurement tools used to include?

y of SE Resp der Various Conditions

How does the SE predict the clinical outcome across different subgroups of the targeted
population (e.g., demographic, disease severity, co-existing conditions, concomitant
medications typical of the population)?

Is there data showing that the SE predicts the clinical response similarly across relevant
subgroups?

Reliably Quantifying Ch in the Clinical Qutcome Before and After Treatment

R AR DL .
THHEER - ARG
The University of Tokyo IIl/ Gow

Are there scoring systems or measurement tools commonly used in clinical practice,

supported by

patient samples, left-over banked samples, samples spiked with defined levels of analyte)?

e BAATEZIBIRUVIEIV—LT =D DRBEDNKRETIE ?

SE is intende
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CONSORTREDIBETOTAEEARRNICZEU

Literature reviews

Project team identifies itemns for
inclusion in extensions and experts
in surrogate endpoints use

Consensus Meeting

Stakeholders meet, discuss, and
agree on final items for inclusion

in extensions
S J

International experts and
stakeholders rate items identified

from literature reviews

Impact

Knowledge Translation Transparent and

consistent reporting of trials, and

Project team and stakeholders share i
) their protocols, that use

knowledge from project through

publications, presentations, video surrogata endpoints
tutorials, and social media posts
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B - FEE W https://www.gla.ac.uk/schools/healthwellbeing/research/mrccsosocialandpublichealthsciencesunit/programmes/

The University of Tokyo III/GSII . .. ..
com pIeX|ty/methods-deveIopment/sp|rlt-consort-surrogate/sp|rlt-consort-surrogate-summary/
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