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1. Summary of the impact (indicative maximum 100 words)

The Cambridge-led Emerging Risk Factors Collaboration (ERFC) is a global consortium involving
individual-participant data on 2.5 million participants from 130 cohort studies. The ERFC has
helped optimise approaches to cardiovascular disease (CVD) risk assessment by: 1) quantifying
the incremental predictive value provided by assessment of risk factors 2) evaluating the
independence of associations between risk factors and CVD and 3) addressing uncertainties
related to the implementation of screening. ERFC publications on lipids, lipoproteins, and
inflammation biomarkers have been cited by 9 guidelines published since 2010, including those of
the European Society of Cardiology and the American Heart Association.

2. Underpinning research (indicative maximum 500 words)

To help target scarce preventive resources, promote behavioural change, and monitor risk, CVD
risk is assessed in primary prevention settings in most high-income countries. There is, however,
substantial debate about what constitutes an optimum approach to risk assessment.

Researchers and outputs The ERFC was conceived and established by Professor John Danesh
(Professor since 2001), together with colleagues at the Department of Public Health and Primary
Care, including Dr Emanuele Di Angelantonio (UL since 2010) and Dr Stephen Kaptoge (SRA
since 2007). Under the direction of Professor Danesh, the Cambridge coordinating centre has
since 2003 led all aspects of this consortium, including: choice of hypotheses to study, collation
and harmonisation of data, statistical analyses, interpretation of data, reporting and dissemination
of findings. The ERFC has also given rise to other closely-related consortia led by the same
Cambridge investigators, such as the LpPLA2 Studies Collaboration. Research Refs #1-5 provide
examples of substantive findings. Professor Danesh has been the key senior scientific leader in all
the substantive reports, exemplified by his role as the senior author and/or corresponding author.

Underpinning data and methods About 130 long-term prospective cohort studies based in 25
different countries have shared extensive individual-level data with the Cambridge coordinating
centre of the ERFC. This effort has yielded one of the largest and most detailed central databases
in CVD epidemiology worldwide (i.e., up to ~500 covariates for each of 2.5 million participants).
More than 100,000 incident CVD outcomes have been recorded during 15 million person-years at
risk. More than 300,000 people have provided serial measurements of risk factors.

In addition to its size and detail, several additional features have distinguished this consortium’s
approach that have enhanced its power, generalisability, and validity. First, cohorts contributing
data to the consortium have typically shared more extensive individual-level data (e.g., additional
types of disease endpoints and extended follow-up) than have been reported in their own cohort-
specific publications, thereby enhancing power and enabling comparison of different types of CVD
outcomes. Second, the coordinating centre has iteratively checked, cleaned, re-coded, and
harmonised all data shared in this consortium in close liaison with the investigators of contributing
studies, thereby enhancing the validity of the underlying data analysed.

Third, analyses have focused on a uniform and appropriate subset of participants (e.g., people
without a history of CVD at the baseline examination who have complete information on relevant
risk factors), in contrast with inconsistent inclusion/exclusion criteria used in previous studies.
Fourth, the ERFC has used methods specifically appropriate for the evaluation of incremental risk
prediction, such as measures of discrimination and reclassification that require time-to-event data.
Results have also been expressed in a manner to help enhance understanding by clinicians and
policy makers, such as the numbers needed to screen to avoid 1 additional CVD outcome over 10
years of preventive treatment.

Fifth, under the leadership of Professor Simon Thompson (MRC Biostatistics Unit Director until
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2011 and Professor since 2002) and Dr Angela Wood (University Lecturer in Biostatistics,
Department of Public Health and Primary Care since 2006), the coordinating centre has developed
methods to optimise such analyses, including measures of discrimination and reclassification for
the multi-study situation [Research Ref #6 provides an example].

3. References to the research (indicative maximum of six references)
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Grants Professor Danesh is the Pl and holder of grants which have supported the ERFC:

Emerging risk factors in CVD BHF 2003-2008 £780K
Pooled analyses of CRP BUPA 2005-2007 £160K
Pooled analyses of triglycerides MRC 2006-2009 £440K
Statistical methods for risk prediction MRC 2008-2013 £440K
Emerging risk factors in CVD BHF 2008-2013 £1.9M
Risk factors in coronary heart disease MRC/BHF 2013-2018 £4M

4. Details of the impact (indicative maximum 750 words)
Nature of impact Publications from the ERFC have been cited by 9 guideline statements:

2010: European Atherosclerosis Society (EAS) Consensus Panel on lipoprotein(a) in
cardiovascular disease.

2010: American College of Cardiology Foundation / American Heart Association (ACCF / AHA)
guideline for assessment of cardiovascular risk in asymptomatic adults

2011: European Society of Cardiology and European Atherosclerosis Society (ESC / EAS)
Guidelines for the management of dyslipidaemias

2011: American Heart Association statement on Triglycerides and cardiovascular disease
2011: American Association of Clinical Endocrinologists Medical Guidelines for Clinical Practice for
developing a diabetes mellitus comprehensive care plan

2011: US National Lipid Association expert advice

2012: Canadian Cardiovascular Society Guidelines for the Diagnosis and Treatment of
Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult
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2012: European Society of Cardiology (ESC) and Other Societies Guidelines on cardiovascular
disease prevention in clinical practice

2012: Evaluation and treatment of hypertriglyceridemia: an Endocrine Society clinical practice
guideline.

Specific impact

1. Major lipids [Research Refs #1 and #2]

Findings: The ERFC reported that lipid assessment can be greatly simplified by measurement of
HDL-cholesterol and total cholesterol without the need to fast and without regard to triglyceride
(Research Ref #1), with major implications for screening millions of adults. The same report
demonstrated that measurement of apolipoproteins A and B provides similar information about
CVD risk as does assessment of conventional lipid fractions. The ERFC reported that large-scale
human biomarker and genetic evidence is consistent with a causal association of triglyceride-
related pathways in CVD (Research Ref #2).

Impact on guidelines: The ERFC paper on major lipids has been cited in the 2011 ESC / EAS
Guidelines for the management of dyslipidaemias [Impact Ref #1: footnote number 42], in the 2012
ESC Guidelines [Impact Ref #2: footnote number 52], the 2011 American Association of Clinical
Endocrinologists Medical Guidelines [Impact Ref #4: footnote number 359], and the 2011 AHA
Statement on triglycerides and CVD [Impact Ref #5: footnote number 17].

The ERFC publication on the causal relevance of triglyceride-related pathways to CVD (Research
Ref #2) has been cited in the following guidelines to support diagnosis and treatment of
hypertriglyceridaemia: the 2012 Endocrine Society Clinical Practice Guideline [Impact Ref #3:
footnote number 9], the 2011 ESC / EAS Guidelines for the management of dyslipidaemias [Impact
Ref #1: footnote number 121], and the 2011 AHA Statement on triglycerides and CVD [Impact Ref
#5: footnote number 98].

2. Lipoproteins [Research Refs #3 and #4]

Findings: The ERFC reported that lipoprotein(a) is specifically, continuously and independently
associated with CVD in a manner consistent with causality (Research Ref #3). The LpPLA2
Studies Collaboration publication has reported that lipoprotein-associated phospholipase A2 is log-
linearly associated with risk of CVD (independent of established lipids), with a similar magnitude of
association as for LDL-cholesterol (Research Ref #4).

Impact on guidelines: The ERFC paper on lipoprotein(a) has been cited in the following four
guidelines to support assessment of Lp(a) in practice: the 2010 EAS Consensus Panel [Impact Ref
#6: footnote number 3], the 2011 ESC / EAS Guidelines for the management of dyslipidaemias
[Impact Ref #1: footnote number 49], the 2012 Canadian Cardiovascular Society Guidelines
[Impact Ref #7: footnote number 71], and the 2012 Endocrine society [Impact Ref #3: footnote
number 44], and the 2010 ACCF / AHA Guidelines [Impact Ref #8: footnote number 102].

The Lp-PLA2 Studies Collaboration publication has been cited the 2011 National Lipid Association
expert advice [Impact Ref #9: footnote number 78].

3. Inflammation biomarkers [Research Ref #5]

Findings: The ERFC reported that assessment of inflammation biomarkers provides only modest
improvement in CVD prediction (Research Ref #5).

Impact on guidelines: The ERFC paper on inflammation biomarkers has been cited in the following
2 guidelines: the 2011 ESC / EAS Guidelines [Impact Ref #2. footnote number 126], the 2012 ESC
Guidelines [Impact Ref #2: footnote number 126], and the 2012 Canadian Cardiovascular Society
Guidelines [Impact Ref #7: footnote number 72].

5. Sources to corroborate the impact (indicative maximum of 10 references)

1. Reiner Z, Catapano AL, De Backer G, Graham I, Taskinen M-R, Wiklund O, Agewall S, Alegria
E, Chapman MJ, Durrington P, Erdine S, Halcox J, Hobbs R, Kjekshus J, Filardi PP, Riccardi G,
Storey RF, Wood D, ESC Committee for Practice Guidelines (CPG) 2008-2010 and 2010-2012
Committees. ESC/EAS Guidelines for the management of dyslipidaemias: the Task Force for the

Page 3




Impact case study (REF3b) HEF@@H@L

Research Excellence Framework
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