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The Challenges with Surrogates

« Plausibility of link to meaningful outcomes
« Precision of surrogate measurement

« Level of correlation between surrogate and outcome of
interest
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‘What if the Surrogate Has Been Validated?
Elevated LDL and Cardiovascular Risk

« Plausibility of link to meaningful outcomes (\é
« Precision of surrogate measurement @
« Level of correlation between surrogate and outcome of

interest (/
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Elevated LDL and Cardiovascular Risk:
Plausibility
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Mortensen MB, Nordestgaard BG. Elevated LDL cholesterol and increased risk of myocardial infarction and atherosclerotic cardiovascular disease in individuals
agec 70,100 véars, a contemporary prmary preventon cohot. Lancet 2020 Nov 21,386(10263):1644-1652. dor: 10-1016/S0140-6/36(20)32235-9. Epui 2020
iov
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Elevated LDL and Cardiovascular Risk:
Precision

LDL Calculated

https://www.mdcalc.com/calc/70/dl-calculated
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Elevated LDL and Cardiovascular Risk:
Level of Correlation

Cholesterl Treatment Tralists (CTT) Collaboraton, Baigent C. BiackwelL_et . Effcacy and safely of mare intensive lowering of LDL chalestero: a mela
anelyas ofdata om 170,000 paricipants n 26 randomised . Lancet 2010,376(3783)-670-1681. 06110 1076) SO140673810/81350-5
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OK We’re Done, Right?

« The “LDL Hypothesis™:
« Lowering LDL significantly reduces risk of Ml/stroke
+ Every mmol/L reduction of 1 unit associated with relative risk

reductions of 15-25%

« So every drug that reduces LDL cuts event risk and saves
lives, yes?

« Torcetrapib, studied in >15,000 patients over median of 1.5
years with statin Rx vs. statin alone*
+ LDL lowered by 25%, HDL (“good” cholesterol) increased by 72%
« Also increased blood pressure

* 25% increase in risk of major CV events, 58% increase in risk of

death from any cause

“Barter PJ. Caulfld , Erksson M. Grundy SH. Kastelein JJ, Komajda M, Lopez-Sendon J. Mosc L, Tard JC, Waters DD, Shear CL. Revin JH, Buhr KA
herhi TR srober 5 TLUONRATY vesiiaions fiisofoceraos o st o i sk for coonan vents. N Enl i 500 Nov,
S5387(21):2106-55. do 10:1056NEMos0708SS8: Epub 5007 N 5. PVIB: 17844165
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Why Careful Scrutiny of LDL Hypothesis Matters

« PCSK9 Inhibitors (Repatha®, Praluent®, Leqvio®)

« All effective at significantly lowering LDL, even in patients
with familial disease and otherwise at very high risk

« Early modeling based on LDL hypothesis and initial RCTs:

« E.g., in 605,000 patients with familial disease, 324,200 major
CV events averted by PCSK9s over 20 years

* Relative reductions of ~50% for most types of CV events

Institute for Clinical and Economic Review. PCSK9 Inhibitors for Treatment of High Cholesterol: Effectiveness, Value, and
Value-Based Price tips:/licer org) 10/Final-Rep: Paosting-11-24-15-1 pdf
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Why Careful Scrutiny of LDL Hypothesis Matters
« Later modeling based on CV event rates from later RCTs:
« E.g., Repatha
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Institute for Clinical and Economic Review. Evolocumab for Treatment of High Cholesterol: Eﬂectlveness and Value.
New Evidence Update https://icer.org/wp-content/uploads/2020/10/ICER_PCSK9_NEU_091117.p
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A Bayesian View on Surrogate Performance

Many failed prior trials of fish
oil supplements for lowering B
CV risk

New trial of icosapent ethyl
(Vascepa®) shows 25% risk
reduction

Bayesian analysis can g —
consider prior experience in
evaluating findings

Pocock SJ, Coller T. Statistical Appraisal of 6 R Review. J Am Coll Cardiol. 2019 Jun 4;73(21):2740-

2755. doi: 10.1016] jacc.2019.03.484. Epub 2019 Maya et 5 Ao St 2019 Jul 30;74(4):595-597. PMID: 31060767.
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Summary

« Some surrogate outcomes have been tested and well-
validated over many years and in many individuals
« “Watch your cholesterol!”
« In certain situations, even validated surrogates:
« May under- or over-predict outcomes
* May not predict outcomes at all!
« Guidance:
Use caution (and maybe Bayesian techniques?)
Make every attempt to express and test uncertainty in estimates
using surrogates, even if validated
Compare early estimates with results from confirmatory studies
whenever possible
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Thank You!

daniel.ollendorf@tuftsmedicine.org

y @dollendorf




