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Activities of the TIMI Study Group

Academic Trial Leadership
Global Trial Management
Biostatistics

Clinical Events Committee
Safety Desk

Medical Hotline

Core Lab

Scientific publications



Scientific Proposal Template

Working Short
Title of Proposed
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Background

What question
will this research
answer?
Hypothesis

Trial database(s)

Brief analytic plan

Target scientific
meeting




Efficacy and safety of lowering LDL cholesterol in older
patients: a systematic review and meta-analysis of
randomised controlled trials

Baris Gencer, Nicholas A Marston, KyungAh Im, Christopher P Cannon, Peter Sever, Anthony Keech, Eugene Braunwald, Robert P Giugliano,
Marc S Sabatine

Lancet 2020,396:1637-43



Background

* The clinical trials of therapies lowering low-density
lipoprotein cholesterol (LDL-C) levels have
consistently demonstrated cardiovascular (CV)
event reduction.

* However, the clinical benefit from LDL-C lowering
therapy in the elderly remains debated because
participants aged 275 vyears were not well
represented in individual trials.

* Practice guidelines have noted that the level of
evidence in the elderly population is low and some
have lower strength recommendations for older
patients.




2018 US Guidelines — 15t Prevention

Primary Prevention;
Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle

h 4 ¥
B i Age 40-T5yand )
Age 0-19y Estimate lifetime risk LDL-C >70-<190 mg/dL
Lifestyle to prevent or reduce || to encourage lifestyle to reduce
ASCVD risk BSEVD rlsk :ZLM-B‘ mmﬂl.‘rl.-]

Diagnosis of Familial
Hypercholesterclemia— statin

Consider statin if family history
premature ASCVE and LDL-C

without diabetes mellitus
10-year ASCVD risk percent

begins risk discussion

Diabetes mellitus and age 40-75y
Risk assessment to consider high-intensity statin

Age >T5y

< )

Clinical assessment, Risk discussion

=160 mg/dL |z4.1 mmolfL) Y, I
ASCVD Risk Enhancers: X - -
= Family history of pramatura ASCVD <50 5% - <7.5% 27.5% - <20% =20%
& Persistently elevated LDL-C 2160 mg/ “Lows Risk" “Borderline Risk" “Intermediate Risk" “High Risk"

dL (4.1 mmolfL)
Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g.,
preeclampsia, premature menopause)
Inflammatory diseases (especially
rheumatoid arthritis, psoriasis, HIV)
Ethnicity (e.g., South Asian ancestry)

Biomarkers:
Parsistently elevated triglycerides
{2175 mg/dL, (2.0 mmol/L})

|Ligi

In selected individuals if measured:
! hs-CRP 2.0 mg/L
Lpla) levels >50 mg/dL or >125 nmol/L
apoB =130 mg/dL
Ankle-brachial index (ABI) <0.9

L

Figure 1. Primary Prevention.

If risk decision is uncertain:
Consider measuring CAC in selected adults:
CAC = rero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)
CAC =1-99 favors statin (especially after age 55)
CAC = 100+ and/for 275th percentile, initiate statin therapy

J Am Coll Cardiol. 2019 Jun 25;73(24):e285-e350.




2018 US Guidelines — 2nd Prevention

Clinical ASCVD

L

r

{ Healthy Lifestyle

|

. : Very high-risk®*
ASCVD not at high-risk*
( not at very high-ris ) ( D )

L]
r’_'_\
If on maximal | |
statin and Dashed
LDL-C 270 e
- = N : N | me/dL(z18 indicates
e mmal/L), RCT-
Initiation of Continuation of adding supported
moderate- or high-intensity siatlimiliate efficacy, but
high-intensity statinis ﬂ'!. bl is less cost
statin is reasonable (Cla 55 la) effective
reasonable {Class lia) L
(Class lia) T o
If on clinically judged maximal LDL-C lowering
\ ik / therapy and LDL-C >70 mg/dL (1.8 mmol/L), or
non-HDL-C 2100 mg/dL (22.6 mmol/L), adding
PC5K9-1 is reasonable

{Class lla)

J Am Coll Cardiol. 2019 Jun 25;73(24):e285-e350.




Elderly Undertreated after ACS

Use of Ezetimibe One Year After ACS
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RR*2.93 (2.20-3.90) RR*3.35 (2.07-5.40) RR1.39 (0.31-6.32)
P < 0.001 P < 0.001 P =0.668
17.3%

M Before IMPROVE-IT
m After IMPROVE-IT

< 65 years old 65-80 years old 2 80 years old
N=3260 N=1951 N=545

Gencer B et al, Int J Cardiol. 2020 Mar 15:303:8-:



Life Expectancy
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CV morbidity and mortality

Event Rate per 1000-Person Years
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Lack of an association or an inverse
association between low-density-
lipoprotein cholesterol and mortality
in the elderly: a systematic review

Uffe Ravnskov,' David M Diamond,? Rokura Hama,® Tomohito Hamazaki,*
Bjorn Hammarskjold,® Niamh Hynes,® Malcolm Kendrick,” Peter H Langsjoen,®
Aseem Malhotra,” Luca Mascitelli,'® Kilmer S McCully,"" Yoichi Ogushi,'®
Harumi Okuyama,'® Paul J Rosch,'® Tore Schersten,'® Sherif Sultan,®

Ralf Sundberg'®

Conclusions: High LDL-C is inversely associated with
mortality in most people over 60 years. This finding is
inconsistent with the cholesterol hypothesis (ie, that
cholesterol, particularly LDL-C, is inherently
atherogenic). Since elderly people with high LDL-C live
as long or longer than those with low LDL-C, our
analysis provides reason to question the validity of the
cholesterol hypothesis. Moreover, our study provides
the rationale for a re-evaluation of guidelines
recommending pharmacological reduction of LDL-C in
the elderly as a component of cardiovascular disease
prevention strategies.

BMJ Open. 2016; 6(6): e010401.



of CV Aging
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Key publications in 2019-2020

Efficacy and safety of statin therapy in older people:
a meta-analysis of individual participant data from
28 randomised controlled trials

Cholesterol Treatment Trialists’ Callaboration™

| Effect of alirocumab on cardiovascular
GRGINALARTICLR outcomes after acute coronary syndromes
according to age: an ODYSSEY OUTCOMES
A Comparison of Two LDL Cholesterol trial analysis

Targets after Ischemic Stroke

ORIGINAL RESEARCH ARTICLE

Ezetimibe Lipid-Lowering Trial on
Prevention of Atherosclerotic Cardiovascular
Disease in 75 or Older (EWTOPIA 75)

JAMA Cardiology | Original Investigation

Effect of Simvastatin-Ezetimibe Compared With LDL-cholesterol lowering with
Simvastatin Monotherapy After Acute Coronary Syndrome evolocumab, and outcomes according
Among Patients 75 Years or Older to age and sex in patients in the

A Secondary Analysis of a Randomized Clinical Trial i ———




Objectives

These new data give the opportunity:

* To summarize the evidence of lipid-lowering
therapies in the elderly population with a meta-
analysis.

* To address whether elderly patients should be
treated less intensively than younger patients.



Literature Search

e A data search (BG, NM) of all CV outcome trials of
LDL-C lowering and published between March
2015 1t and August 14th 2020 was done on
MEDLINE and Embase.

* The literature search was done independently by
two co-authors for the screening of the titles,
abstracts and full text of papers and risk of bias
assessment (BG, NM).




Selection Criteria

1) Randomized Controlled Trial
2) Cardiovascular outcomes

3) Recommended LDL-C lowering drugs (statin,
ezetimibe or PCSK9 inhibitors)

4) At least a median follow-up of 2 years
5) Data in older patients aged >75 years old



Research Algorithm

The following algorithm was used :

("Cholesterol"[Mesh] OR "LDL"[tiab] OR "Lipid"[tiab]) AND ("Ezetimibe"[tiab] OR

CAIISCISVERISNIEG]) NOT (Review[ptyp]).



PRISMA Flow Diagram

J

Eligibility Screening Identification

Included

258 Records identified through
database searching in MEDLINE

l

258 Records after duplicates remaoved

A

258 Records screened

v

31 Full-text articles

¥

227 Records excluded
96 Not CV outcome trial
31 Not an LDL-C lowering drug
12 Non-relevant secondary analyses
77 Design, editorial or review
11 Already included in the CTTC

assessed for eligibility

6 articles included in
meta-analysis (CTTC meta-
analysis of 24 studies and

5 individual studies)

h

25 Records excluded
1 Not CV outcome trial
22 Non-relevant secondary analyses
2 Ineligible (no data on =75 year old)




Data extraction (example)

IMPROVE-IT (JAMA Cardiol. 2019;4(9):846-854).

Event Rateat 7" Favors | Favors
TotalNo.  Simvastatin-  Simvastatin- Simvastatin- | Simvastatin- Interaction
Event of Events  Ezetimibe Monotherapy  HR (85% Cl)® Ezetimibe Monotherapy for P Value
Primary composite end point, age, ¥
<h5 2707 299 30.8 DQ?{DEHJ 1.05) l
65-74 1590 351 35.9 UQE{EI 87-1.06) I 02
=75 1017 189 47.6 (.80 (0.70-0.90) .
“ LDL-C reduction ezetimibe vs. placebo:
0.70 0.90 0.3525 mmol/L

Normalization to
=HR"(1/Difference LDL-C mmol/I) 1 LDL-C reduction

=0.807(1/0.3525)=0.53



Baseline Table

Median of 2Ly
Number 15t vs Experimental Control . Major
. follow-up in
Elderly 2nd Arm Arm TS Vascular
Prevention Events
Statin
C1:TC of 24 11,108 Mixed .Statln.or mor.e _Placet?o or Iefs 10 4.9 1,695
Trials intensive statin intensive statin
Treat Stroke To Target LDL-C Target LDL-C
Target 642 2nd il | e s 3:5 74
Non-statin
IMPROVE-IT 2,798 2nd Ezetimibe+ Placebor 0.4 6.0 1,017
Simvastatin Simvastatin
EWTOPIA 75 3,411 1st Ezetimibe Usual care 0.4 4.1 222
FOURIER 2,526 2nd Evolocumab Placebo 1.3 2.2 283
ODYSSEY 1,007 2nd Alirocumab Placebo 1.0 2.8 228
TOTAL . 3.3
) 21,492 Mixed 0.9 3,519
of 29 trials (2.2-4.6)
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IMPROVE-IT

Moderate
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EWTOPIA 75
FOURIER

ODYSSEY OUTCOMES




Effect of 1-mmol/L LDL-C lowering on the risk of
major vascular events in the elderly

Major Vascular Events Events (%/yr)  Events (%/yr) Weights (%) RR [95% ClI]
Experimental Control per 1 mmol/L
Arm Arm reduction in LDL-c
Statin
CTTC 802 (4.1) 893 (4.7) 96.0 i 0.82[0.73,0.92]
Treat Stroke to Target 32(2.9) 42 (3.6) 4.0 : = | 0.72[0.41,1.28]
Random effects model for Statin (p = 0.0005) o 0.82 [0.73’ 0.91]
Non-statin
IMPROVE-IT 454 (5.5) 563 (6.6) 25.0 —— 0.53[0.36,0.74]
EWTOPIA 75 89 (1.3) 133 (1.9) 154 - B— 0.36 [0.18,0.69]
FOURIER 128 (4.5) 155 (5.7) 30.9 - 0.85[0.71,1.01]
ODYSSEY OUTCOMES 105 (7.6) 123 (8.5) 28.7 % 0.88[0.69,1.13]
Random effects model for Non-statin (p = 0.026) 0.67 [0_47’ 0.95]
Random effects model for All Studies (p = 0.0019 ) - 0.74 [0.61, 0.89]
I I | I
Risk Ratio 0.25 0.50 1.00 2.00

The interaction between statins and non-statin trials was not significant (P;,;c;action=0-64).

For random effects model for all therapy, Q=11.85, df=5, Preterogencity=0-0369; 1°=67.61%.



Effect of 1-mmol/L LDL-C lowering on the risk of
major vascular events in the elderly without EWTOPIA

Major Vascular Events

Events (%/yr)

Events (%/yr)

RR [95% CI]

Experimental Control Weights (%) per 1 mmol/L
Arm Arm reduction in LDL-c
CTTC 802 (4.1) 893 (4.7) 55.7 HH 0.82[0.73,0.92]
Treat Stroke to Target 32 (2.9 42 (3.6) 2.3 0.72[0.41,1.28]
- 0.82[0.73, 0.91]
Non-statin
IMPROVE-IT 454 (5.5) 563 (6.6) 5.9 ] 0.53[0.36,0.74]
FOURIER 128 (4.5) 155 (5.7) 23.9 l—l—4 0.85[0.71,1.01]
ODYSSEY OUTCOMES 105 (7.6) 123 (8.5) 12.1 I—l——i 0.88 [0.69,1.13]
—— 0.76 [0.57, 1.00]
- 0.81[0.74, 0.88]
| T | |
Risk Ratio .25 0.50 2.00

For random effects model for all therapy, Q=6.29, df=4, peerogeneity=0-1783; 1=0.00%.

1.@)0



Effect of 1-mmol/L LDL-C lowering on the risk of
major vascular events in the elderly vs. the non-elderly

Major Vascular Events

Events (%lyr) Events (%l/yr) RR [95% CI]
Experimental Control per 1 mmol/L
Arm Arm reduction in LDL-c
Elderly patients
Statin 834 (4.1) 935 (4.7) HEH 0.82[0.73, 0.91]
Non-Statin 776 (5.1) 974 (6.1) —— . 0.67 [0.47, 0.95]
- 0.74[0.61, 0.89]
Non-elderly patients
Statin 9805 (2.9) 12161 (3.6) [ 0.77 [0.75, 0.79]
Non-Statin 4525 (4.5) 4933 (5.2) - | 0.90 [0.86, 0.94]
- 0.85 [0.78, 0.92]
| | | |
Risk Ratio  0.25 0.50 1.00 2.00

The interaction between the elderly vs. non elderly was not significant (P;,,:craction=0-37)-



Effect of 1-mmol/L LDL-C lowering on the risk of
major vascular events by baseline cardiovascular disease in the elderly

Major Vascular Events

Events (%/yr) Events (%/yr) RR [95% CI]
Experimental Control Weights (%) per 1 mmol/L
Arm Arm reduction in LDL-c

Elderly patients with established ASCVD at baseline

CTTC Secondary prevention 528 (6.0) 606 (7.3) 32.7 Il 0.74[0.63,0.87]
Treat Stroke to Target 32 (2.9) 42 (3.6) 5.4 [ B : 0.72[0.41,1.28]
IMPROVE-IT 454 (5.5) 563 (6.6) 12.1 —— 0.53[0.36,0.74]
FOURIER 128 (4.5) 155 (5.7) 20.6 l—l—a 0.85[0.71,1.01]
ODYSSEY OUTCOMES 105 (7.6) 123 (8.5) 20.2 l—l——i 0.88[0.69,1.13]
Random effects model for Elderly ASCVD (p =0.00018) > 0.77 [0.67, 0.88]

Elderly patients without established ASCVD at baseline

CTTC Primary prevention 274 (2.6) 287 (2.7) 56.1 '—I"—| 0.92[0.77,1.10]
EWTOPIA 75 89 (1.3) 133 (1.9) 43.9 < — 0.36 [0.18,0.69]
Random effects model for Elderly Non-ASCVD (p = 0.29) ’ 0.61[0.25, 1.51]
| | i |
Risk Ratio  0.25 0.50 1.00 2.00

The interaction between established vs. non established ASCVD was not significant (P;,,;craction=0-89).



Effect of 1-mmol/L LDL-C lowering on the risk of
individual efficacy endpoints in the elderly

Events Events RR [95% CI]

Outcome Experimental Control per 1 mmol/L
Arm Arm reduction in LDL-c
Major vascular events 1610 1909 ——_ 0.74[0.61, 0.89]
Cardiovascular death 723 799 i 0.85[0.74, 0.98]
Myocardial infarction 813 971 i 0.80[0.71, 0.90]
Any Stroke 401 486 — 0.73[0.61, 0.87]
Coronary revascularization 428 513 — 0.80[0.66, 0.96]
[ I |

Risk Ratio 0.25 0.50 1.00 2.00



Effect of 1-mmol/L LDL-C lowering on the risk of
CV death in the elderly

Events (%/yr) Events (%l/yr) Weidhts (% RR [95% CI]
CV death S S e reduction in LDL-c
Elderly patients
Statin
CTT 435 (2.1) 457 (2.3) 66.1 l—H 0.86 [0.73,1.02]
Non-statin
IMPROVE-IT 190 (2.3) 218 (2.5) 6.1 = | | 0.74[0.43,1.31]
EWTOPIA 75 29 (0.4) 45 (0.6) 1.4 <& | 0.34[0.11,1.07]
FOURIER 34 (1.2) 39 (1.4) 16.2 l—l~—| 0.89[0.63,1.25]
ODYSSEY OUTCOMES 35 (2.5) 40 (2.8) 10.2 '—l'—| 0.91[0.59,1.41]
Summary for non-statin 288 342 "‘ 0.83[0.65, 1.05]
Random effects model for elderly (p =0.021) ’ 0.85[0.74, 0.98]

| 1 | |
0.25 0.50 1.00 2.00
Risk Ratio



Effect of 1-mmol/L LDL-C lowering on the risk of
all-cause death in the elderly

Events (%l/yr) Events (%/yr) RR [95% CI]

DEATH Experimental  Control Weights (%) per 1 mmol/L
Arm Arm reduction in LDL-c

Elderly patients
Statin
CTT 850 (4.1) 869 (4.3) 67.2 I-l-i 0.91[0.81,1.02]
Non-statin
IMPROVE-IT 435 (5.3) 459 (5.4) 6.6 |—I—| 0.94[0.66,1.38]
EWTOPIA 75 188 (2.7) 173 (2.5) 3.7 |——|—| 1.23[0.75,2.04]
FOURIER 74 (2.6) 72 (2.6) 15.6 l—l—| 1.01[0.79,1.28]
ODYSSEY 47 (3.4) 61 (4.2) 6.9 n—l——| 0.81[0.56,1.16]
Summary for non-statin 744 765 ’ 0.97[0.82, 1.15]
Random effects model for elderly (p =0.13) 0 0.93 [0.84, 1_02]

[ I I I I
Risk Ratio 0.25 0.50 1.00 2.00 4.00



Effect of 1-mmol/L LDL-C lowering on the risk of
non-CV death in the elderly

Events (%/yr)

Events (%lyr)

RR [95% CI]

Non CV Death Experimental Control Weights (%) per 1 mmol/L
Arm Arm reduction in LDL-c
Elderly patients
Statin
CTT 342 (1.7) 335 (1.7) 53.6 il 0.98[0.82,1.17]
Non-statin
IMPROVE-IT 173 (2.1) 162 (1.9) 9.2 f i 1.34[0.72,2.44]
EWTOPIA 75 158 (2.2) 127 (1.8) 11.3 - i 1.65 [0.96,2.85]
FOURIER 28 (1.0) 24 (0.9) 18.2 —— 1.10[0.72,1.65]
ODYSSEY OUTCOMES 12 (0.9) 21 (1.5) 7.7 L 0.61[0.31,1.19]
Summary for non-statin 371 334 —— 1.13[0.79, 1.63]
Random effects model for elderly (p =0.60) - 1.05 [0.87, 1.28]
| | | |
0.25 0.50 1.00 2.00 4.00

Risk Ratio



Effect of 1-mmol/L LDL-C lowering on the risk of
safety endpoints in the elderly

Events Events  N/N (%) n/N (%) RR [95% ClI]
Qutcome Experimental Control Experimental Control per 1 mmol/L
Arm Arm Arm Arm reduction in LDL-C
Statin and non-statin
Cancer 878 807 n/a n/a -l 1.07 [0.96, 1.20]
Non-statin
Hemorrhagic Stroke 27/6589  26/6677 04 0.4 - . ™ 0.94[0.23, 3.85]
New onset diabetes 257/3449  286/3505 75 8.2 — 0.89[0.77, 1.04]
Neurocognitive adverse events ~ 165/5155  179/5239 3.2 3.4 — 0.93[0.75, 1.16]
[ [ | |
0.25 0.50 1.00 2.00

Risk Ratio



Risk of malignancy in 17,708 patients randomized
to ezetimibe vs. placebo: IMPROVE-IT trial

CENTRAL ILLUSTRATION: Cumulative Incidence Rates for the Primary
Malignancy Endpoint by Treatment Arm

Any New/Relapsing/Progressive Matignancy

(Excluding Non-Melanotic Skin Malignancy)

HR: 1.03, 95% Cl: 0.93-1.14, Log Rank Test p = 0.55 10.3%

754

Cumulative Incidence Rate (%6)

0 1 2 3 4 5 6 7
Time (Years) Post-Randomization
- Simvastatin/Placebo 8,848 8,99 7.798 7468 6,988 5.234 4,168 2,395
— Simvastatin/Ezetimibe 8,847 8,136 1776 7454 6,97 519 4132 2400

Giugliano, R.P. et al. J Am Coll Cardiol CardioOnc, 2020;2(3):385-96.




Cognition after LDL-C Lowering with Evolocumab
N=22,655

CENTRAL ILLUSTRATION: Percentage of Patients Indicating Cognitive
Decline (Everyday Cognition Score =2) at the End of the Study by Treatment
Arm and Achieved Low-Density Lipoprotein-Cholesterol Target at 4 Weeks

LDL-C <20 mg/dl (N = 2,338)

Placebo (N = 11,292) vs. Evolocumab (N = 11,363) vs. LDL-C 2100 ma/dL (N = 3,613)

p=0.62 i P*=057 4

0 -
Total Score Total Score

Patient-Reported Cognition After a Median Follow-Up of 2.2 Years in the FOURIER Trial

Percentage of Patients Indicating a
Cognitive Decline (Everyday Cognition Score 22)

Gencer, B. et al. J Am Coll Cardiol. 2020;75(18):2283-93.

*Adjustment for randomization arm and baseline characteristics differences



Cognition after LDL-C Lowering with Evolocumab

LDL-C (mg/dl) at week 4

Number of patients
1+
o p for trend = 0.32 p for trend = 0.24 p for trend = 0.10
£ p=0.57* p = 0.92* p = 0.48*
SA 6.9% 6.9%
..U Al 5 0 . 0
: S’
99
0

ES 4.6% 4.5% i 4.6%

>
° s 3.8% 3.9%
& & 3.3%
& O
2O
@
w
L=
[
o

Total Score Memory Executive
Executive Score Consisted of 3 Subdomains (Planning, Organization, and Divided Attention)

Achieved LDL-C in mg/dl at 4 weeks M <20 H 20-50 M 50-70 M 70-100 M =100
N=2339 N=6878 N=2850 N=6,274 N-=3,621

*Adjustment for randomization arm and baseline characteristics differences



Publication bias assessment for the primary endpoint
of major vascular events

_|Egger’s p-value=0.32
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Limitations

The trials were of different durations.

The data for the benefit of lipid-lowering on the reduction of CV events
for primary prevention in the elderly are sparse, with slightly less than a
quarter of the major vascular events in primary prevention patients.

It is also important to note that elderly patients included in clinical trials
might not be representative of everyday practice.



Upcoming Statin Trials in the Elderly

e STAREE (A Clinical Trial of STAtin Therapy for Reducing Events in the
Elderly)

* N=18,000 men and women aged 70 or older
* Atorvastatin 40mg daily vs placebo

* Primary outcome: disability-free survival

* Recruiting

 PREVENTABLE (Pragmatic Evaluation of Events and Benefits of Lipid-
lowering in Older Adults)
* N=20,000 men and women aged 75 and older
* Moderate-intensity statin vs placebo
e 3 outcomes: dementia, disability and CV events
* Funded by the NIH, but not yet commenced
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Summary

In patients 75 years and older, lipid-lowering
therapy is as effective in reducing CV events as it is
in younger adults.

Significant reductions were seen for all of the
individual components of the composite endpoint,
including CV death, myocardial infarction, stroke,
and coronary revascularization.

These results should strengthen guideline
recommendations for the use of lipid-lowering
therapies in the elderly.



Future Projects

* Design and conduct of clinical trials in cardiovascular
sciences in Switzerland.

*|nternational and national multidisciplinary
collaborations.

* Promote local projects to improve care of patients.






Lack of Association Between Cholesterol
and Coronary Heart Disease Mortality
and Morbidity and All-Cause Mortality

in Persons Older Than 70 Years

Harlan M. Krumholz, MD; Teresa E. Seeman, PhD; Susan S. Merrill, PhD; Carios F. Mendes de Leon, PhD;
Viola Vaccarino, MD; David |. Silverman, MD:; Reiko Tsukahara, MD; Adrian M. Ostfeld, MD; Lisa F. Berkman, PhD

Conclusions.—Our findings do not support the hypothesis that hypercholester-
olemia or low HDL-C are important risk factors for all-cause mortality, coronary heart
disease mortality, or hospitalization for myocardial infarction or unstable angina in

this cohort of persons older than 70 years.
(JAMA. 1994;272:1335-1340)

JAMA 1994: 272:1335-1340.



The Association Between Low-Density Lipoprotein Cholesterol
and Incident Atherosclerotic Cardiovascular Disease in Older
Adults: Results From the National Institutes of Health Pooled
Cohorts

Michael G. Nanna, MD, Ann Marie Navar, MD, PhD, Daniel Wojdyla, MSc, and
Eric D. Peterson, MD, MPH
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CONCLUSION: Among a well-characterized cohort, LDL-C
was not associated with CVD risk among adults aged
75 years or older, even in the presence of other risk factors.

J Am Geriatr Soc 67:2560-2567, 2019.




Standards for Abstract Submission

210 weeks prior: Submit proposal for review & approval.

>8 weeks prior: Initial request for analyses (including draft table shells) to be sent
to statistician leaders.

4-8 weeks prior: Initial analyses performed. Data reviewed by lead author & trial
Pl during Work-in-Progress. Follow-up analyses performed, as needed.

4 weeks prior: Draft abstract (1 page handout) prepared by lead author, reviewed
by trial Pl, and ready to be reviewed at upcoming TIMI mtg.

0-4 weeks prior: Review of abstract at TIMI meetings. Additional analyses as
needed based on feedback at TIMI mtg. Circulation of abstract to co-authors
outside of TIMI and trial sponsor(s). Submit final abstract to stats for final
numbers check prior to submission of abstract.
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Increased relative risk of Ml with higher LDL-C levels in all age groups

Myocardial infarction

Individuals Events Age and sex adjusted hazard ratio (95% Cl) Multivariable adjusted hazard ratio (95% Cl)

(n) (n) per 1.0 mmol/L higher LDL cholesterol per 1.0 mmol/L higher LDL cholesterol
Age, years
80-100 3188 166 —— 1-32 (1-12-1.56) 1-28 (1-08-1.52)
70-79 10591 393 —— 1-30(1-16-1-46) 125 (1-12-1-40)
60-69 21808 409 —— 135 (1-22-1.50) 129 (1-.16-1-44)
50-59 24205 337 — 139 (1-24-1.55) 1-28 (1-15-1-43)
20-49 31339 210 —» 1.89(1-67-2:13) 1.68 (1-45-1-87)
All 91131 1515 - 1.42 (1-35-1.50) 134 (1-27-1-41)

15 2.0

increase in LDL cholesterol

Myocardial infarction

Events per 1000 person-years per 1-0 mmol/L

5059 6069 7079  80-100

Age groups (years)

Lancet. 2020 Nov 21,396(10263):1644-1652



