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•
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groups for the NICE Technology Appraisal 
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•
 

Member of NICE Technology Appraisal & 
Interventional Procedures Advisory Committees 

•
 

Consultant for the healthcare industry



UK Guidance on Surrogates
•

 
Evidence submitted to NICE
4.4.3 The written submissions provide a unique 
contribution outlining the professional view of the 
place of the technology in current clinical 
practice. This includes evidence that relates to 
some or all of the following:
…..
- the identification of appropriate outcome 
measures and the appropriate use of surrogate 
outcome measures.

NICE Guide to the Methods of Technology Appraisal, June 2008



Aim

•
 

To explore the use of surrogate outcomes 
in the health technology assessment 
(HTA) and by doing so provide a basis for 
guidance for their future use, validation 
and reporting. 

•
 

…..focus on role of surrogate outcomes in 
cost-effectiveness models (CEMs) within 
UK HTA Programme reports.



Objectives

1.
 

Assess prevalence of use of surrogate outcomes in the 
CEMs in UK HTA programme reports

2.
 

Review current practice around the use of surrogate 
outcomes in CEMs in UK HTA programme reports

3.
 

Provide recommendations on the use of surrogate 
outcomes in the CEM within future HTA reports.







OMERACT Scoring
Domain Definition Scoring

Target The final outcome* that the 
surrogate substitutes for

0 to 5

Study design The level of evidence for the 
relationship between the surrogate 
and final outcome

0 to 5

Statistical strength The strength of the association & its 
statistical significance between the 
surrogate and final outcome

0 to 5

Penalties Lack of, opposing or inconsistent 
evidence from biology, clinical 
epidemiology or therapeutic trials

-1 to -3

-3 to 15
[cut off ≥10]

Lassere et al. J Rheumatol 2007;34:607–15





Methods 

•
 

Sampling frame: UK HTA Programme 
monograph reports published in 2005 and 
2006 
–

 
Included reports with (1) economic model, (2) 
economic model based on a surrogate 
outcome & (3) addressing treatment/therapy 
question

–
 

Excluded reports addressing 
diagnostic/aetiological/prognostic/methodologi

 cal question



Results – Included studies 
 UK HTA reports 

2005/2006 
N=100 

Report addressed 
an effectiveness question 

N=67 

Report included a CEM
N=35 

Excluded N=33
 

Methodological N=11 
Diagnosis or screening N=22 

Excluded N=32
 

Report contained no CEM 

Elston & Taylor (2009) Int J Technol Assess Healthcare 2009;25:6-13.



Results – Surrogate CEMs
Disease/
technology

Surrogate 
endpoint

Final outcome

Woodroffe 
(2005)

Adults undergoing 
renal
transplantation 

Biopsy confirmed 
acute rejection 
(BPAR)

Graft survival

Loveman 
(2005)

Alzheimer’s 
disease/new drugs

Cognitive function 
score
(ADAS-COG)

Need for full time 
residential care

Shephard 
(2006)

Chronic hepatitis/ 
new drugs

Biochemical (ALT) 
and viral (HBV) 
outcomes 

Cirrhosis, liver cancer, 
liver transplant

Yao (2006) Children 
undergoing renal
Transplantation

Biopsy confirmed 
acute rejection 
(BPAR)

Graft survival



Results – Validation & Quantification 

Surrogate
Validation

Surrogate 
quantification

Woodroffe 
(2005)

SR of observational studies Regression-based model

Loveman 
(2006)

Single observational study Regression-based model

Shephard 
(2006)

Natural history model Transition probabilities

Yao (2006) SR review of observational 
studies
Comparison of change in 
surrogate outcome in one RCT

Regression-based model



Surrogate Quantification
Woodroffe et al (2005)
“A systematic review by the authors of this 
report found evidence that biopsy 
confirmed acute rejection is predictive of 
future 5-year or longer graft survival in 
adults….pooled hazard ratio was 1.96 
[95% CI: …]….”





OMERACT Scoring
Woodroffe 
(2005)

Shephard 
(2005)

Loveman 
(2006)

Yao
(2006)

Target 4 4 4 4

Study 
design

2 0 2 2

Statistical 
design

3 0 3 3

Penalties 0 0 0 0

Total 
score

9 4 9 9



Limitations

•
 

Small sample size…generalisability?
•

 
Operational definition of surrogate

•
 

Documentary analysis



Conclusions
•

 
4/35 (11%) HTA reports with CEM based 
on surrogate outcome

•
 

All reports sourced surrogate outcome 
from systematic review but only two 
undertook SR of relationship between 
surrogate and final outcome

•
 

Only one report provided level 1 validation 
evidence (trial-based) of relationship 
between surrogate and final outcome



Conclusions cont. 
•

 
None of reports achieved OMERACT 
score to indicate acceptable evidence of a 
surrogate outcome

•
 

All included surrogate reports undertaken 
on behalf of NICE

•
 

Number of CEM reports (n=7) used 
‘intermediate outcome’

 
(e.g. HRSD) and 

extrapolated to utility



Recommendations
•

 
Where possible, HTAs

 
should be based on 

final patient-related outcome 

•
 
If need to use surrogate outcome

–
 

Undertake SR of evidence for relationship of 
surrogate/final outcome

–
 

Evidence should categorised according to validation 
hierarchy (level 1, 2 or 3)

–
 

(Strong) consideration to only basing CEM analysis 
if at least level 2 evidence



Recommendations cont
•

 
Where CEM analysis based on surrogate 
outcome is undertaken
–

 
Transparent explanation of relationship between 
surrogate and final outcome 

–
 

Explicit exploration of uncertainty of relationship 
through sensitivity analysis

–
 

Specific research recommendations considering 
relationship

–
 

Include term ‘surrogate outcome’
 

in report executive 
summary
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