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Figure 1. Pooling strategy and patient disposition (randomized population)
4629 patients with hypercholesterolemia (HeFH and non-FH) receiving maximally tolerated statin ± other LLT (3010 alirocumab; 1619 control)
Data divided into three pools according to control (placebo/ezetimibe) and alirocumab dose regimen
Placebo-controlled studies
Ezetimibe-controlled studies

Placebo
157 (44.6)
132 (84.1)
175 (49.7)
163 (93.1)

Alirocumab 75/150 mg Q2W
(dose increase from 75 to 150 mg Q2W at
Week 12 if LDL-C ≥70 mg/dL at Week 8)‡

Alirocumab 150 mg Q2W
Pool 2: HIGH FH, LONG TERM
Alirocumab (n=1625) vs placebo (n=823)
n (%)
Alirocumab
High ASCVD risk patients
469 (28.9)
Calculated LDL-C >100 mg/dL§ 353 (75.3)
Very high ASCVD risk patients
950 (58.5)
Calculated LDL-C >70 mg/dLll
912 (96.0)

Placebo
231 (28.1)
175 (75.8)
486 (59.1)
462 (95.1)

60.0 (10.4)

61.6 (9.8)

61.8 (10.2)

399 (62.6)

344 (72.7)

192 (67.4)

BMI, kg/m2, mean (SD)

29.7 (5.3)

29.6 (5.6)

29.8 (5.6)

29.9 (4.9)

30.0 (5.5)

30.6 (5.5)

HeFH, n (%)

456 (77.3)

234 (79.3)

332 (26.2)

166 (26.1)

26 (5.5)

18 (6.3)

High-intensity statin,† n (%)

468 (79.3)

242 (82.0)

644 (50.9)

331 (52.0)

246 (52.0)

124 (43.5)

Non-statin LLT,‡ n (%)

353 (59.8)

189 (64.1)

381 (30.1)

198 (31.1)

46 (9.7)

27 (9.5)

No prior CVD

244 (41.4)

123 (41.7)

180 (14.2)

75 (11.8)

15 (3.2)

13 (4.6)

Prior CVD

346 (58.6)

172 (58.3)

1085 (85.8)

562 (88.2)

458 (96.8)

272 (95.4)

320 (92.5)

166 (96.5)

958 (88.3)

506 (90.0)

427 (93.2)

256 (94.1)

History of CHD§
History of ischemic stroke or TIA

36 (10.4)

10 (5.8)

149 (13.7)

67 (11.9)

47 (10.3)

26 (9.6)

History of PAD§

55 (15.9)

25 (14.5)

165 (15.2)

89 (15.8)

58 (12.7)

35 (12.9)

§

≥1 comorbidity

250 (72.3)

§ll

122 (70.9)

876 (80.7)

463 (82.4)

399 (87.1)

237 (87.1)

High-intensity statin defined as atorvastatin 40–80 mg daily, rosuvastatin 20–40 mg daily, or simvastatin 80 mg daily. ‡In combination with statins or without statins; not
including ezetimibe for Pool 3. §Calculated as a percentage of patients with prior CVD. ‖Hypertension, diabetes, or moderate CKD.
BMI, body mass index; SD, standard deviation; TIA, transient ischemic attack.

Efficacy

•

Pool of alirocumab 75/150 mg versus placebo at Week 24:
– Similar absolute and percent reductions from baseline in LDL-C compared with the overall analysis were
observed when subgroups of patients at high ASCVD risk with baseline LDL-C >100 mg/dL and very-high
ASCVD risk with baseline LDL-C >70 mg/dL were analyzed separately (Figure 2).

Figure 2. Alirocumab 75/150 mg vs placebo: Absolute and percent change in calculated LDL-C from baseline to Week 24 in
high/very high ASCVD risk patients with baseline LDL-C >100/70 mg/dL (ITT analysis)
(A) High and very-high ASCVD risk patients
with baseline LDL-C >100/70 mg/dL

Placebo
113 (25.5)
55 (48.7)
254 (57.2)
230 (90.6)

Maximally tolerated statin defined as atorvastatin 40–80 mg, rosuvastatin 20–40 mg, or simvastatin 80 mg. Fixed doses of atorvastatin 20–40 mg and rosuvastatin
10–20 mg used in OPTIONS I and II, respectively. ‡In the OPTIONS studies, dose was increased if LDL-C was ≥70 mg/dL (prior CHD) or ≥100 mg/dL (CHD risk
equivalents). §Percentage calculated using the number of high ASCVD risk patients. llPercentage calculated using the number of very-high ASCVD risk patients. Clinical
trial registry numbers: FH I, NCT01623115; FH II, NCT01709500; COMBO I, NCT01644175; COMBO II, NCT01644188; OPTIONS I, NCT01730040; OPTIONS II,
NCT01730053; LONG TERM, NCT01507831; HIGH FH, NCT01617655. CV, cardiovascular; LLT, lipid-lowering therapy.
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Figure 4. Alirocumab 75/150 mg Q2W vs ezetimibe: Absolute and percent change in calculated LDL-C from baseline to Week 24
in high/very high ASCVD risk patients with baseline LDL-C >100/70 mg/dL (ITT analysis)
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Improvements in LDL-C observed with alirocumab were consistent in subgroups of high
and very-high ASCVD risk patients with baseline LDL-C >100 or >70 mg/dL, and were
similar to those seen in the overall ODYSSEY study population.3–9
In a recent meta-analysis of LDL-C lowering drugs, including PCSK9 monoclonal
antibodies, ezetimibe, and statins, each 1 mmol/L (39 mg/dL) reduction in LDL-C was
associated with a 23% reduction in major CVD events.11

The safety profile of alirocumab observed in these patients was also similar to that seen
in the overall studies.3–9 These findings support the benefits of alirocumab in high and
very-high ASCVD risk patients with baseline LDL-C >100 or >70 mg/dL.
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Table 2. Safety summary in high/very high ASCVD risk patients with baseline LDL-C >100/70 mg/dL (safety population)
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Injection-site reactions occurred in 7.9% of patients in the alirocumab group versus 5.3% in the control group in the
placebo-controlled study pool; corresponding values for the ezetimibe-controlled study pool were 2.7% and 1.1%.

Any TEAE leading to death
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The incidence of treatment-emergent adverse events (TEAEs) was comparable across groups, with 77.5% of
alirocumab-treated patients and 77.6% of placebo-treated patients in the placebo-controlled study pool, and 68.1%
and 65.1% of alirocumab- and ezetimibe-treated patients in the ezetimibe-controlled study pool, respectively,
reporting TEAEs (Table 2).
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Baseline and efficacy data were pooled according to control group and alirocumab dose (Figure 1). Efficacy
analyses at Week 24 were performed in the intention-to-treat (ITT) population (regardless of treatment
discontinuation) using a mixed model for repeated measures to handle missing values. Safety data were pooled
according to control group.

n (%)
Alirocumab
High ASCVD risk patients
319 (45.6)
Calculated LDL-C >100 mg/dL§ 262 (82.1)
Very high ASCVD risk patients
352 (50.4)
Calculated LDL-C >70 mg/dLll
328 (93.2)

Placebo
(n=637)

†

Estimated level of ASCVD risk was assigned to the selected ODYSSEY patients based on new methods
developed in a systematic review by Robinson et al (2016),10 in which patients classified into ACC expert
consensus decision pathway groups2 were assigned a group-specific estimated level of risk of (new or
recurring) ASCVD events (ASCVD risk), according to published ASCVD event rates in statin monotherapy
arms from randomized cardiovascular outcomes trials, or cardiovascular disease (CVD) event rates in
cohort studies.10 Accordingly, patients were placed in the “high” or “very-high” ASCVD risk category if their
extrapolated 10-year ASCVD risk was 20% to <30% or ≥30%, respectively.
– According to the value of their extrapolated risk, the following patients were categorized as ‘high ASCVD risk’:
a) CVD without diabetes or chronic kidney disease (CKD), b) CVD in a single vascular bed (coronary heart
disease [CHD], ischemic stroke or peripheral arterial disease [PAD]), or c) primary prevention HeFH.
– According to the value of their extrapolated risk, the following patients were categorized as ‘very-high
ASCVD risk’: with CVD and one of the following: a) diabetes; b) moderate CKD; c) HeFH; d) PAD or stroke;
e) poorly controlled risk factors (systolic blood pressure >140 mmHg or smoker), and patients with recent
acute coronary syndrome (acute myocardial infarction or unstable angina within 1 year). These ASCVD risk
definitions differ from those used in the ODYSSEY program, described elsewhere.3–9
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Figure 3. Alirocumab 150 mg vs placebo: Absolute and percent change in calculated LDL-C from baseline to Week 24 in high/
very high ASCVD risk patients with baseline LDL-C >100/70 mg/dL (ITT analysis)
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– Patients received alirocumab or control (placebo or ezetimibe) for 24–104 weeks, with statin ± other lipidlowering therapies. Statin was at maximally tolerated dose in all trials except OPTIONS I&II (Figure 1).
– In six of the trials, alirocumab 75 mg every 2 weeks (Q2W) was increased to 150 mg Q2W at Week 12 if at
Week 8 LDL-C levels were ≥70/100 mg/dL, depending on cardiovascular risk (OPTIONS I&II), or if LDL-C
levels were ≥70 mg/dL (COMBO I&II and FH I&II).
– The LONG TERM and HIGH FH trials used alirocumab 150 mg Q2W throughout.
– Only patients with baseline LDL-C >100 mg/dL (high or very-high ASCVD risk) or >70 mg/dL (very-high
ASCVD risk only) were included in this analysis.
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This analysis used pooled data from eight Phase 3 ODYSSEY trials (Figure 1).3–9

Pool 1
(FHI & II, COMBO I)

LS mean (SE) change
from baseline
to Week 24, mg/dL

•
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Methods
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In total, 3545 high and very-high ASCVD risk patients with baseline LDL-C >100 mg/dL or >70 mg/dL were
included in the analysis (Figure 1). Baseline characteristics are shown in Table 1.
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Baseline characteristics

Pool of alirocumab 150 mg versus placebo at Week 24:
– Absolute and percent LDL-C reductions were similar to the overall analysis in the separate analyses of high
and very-high ASCVD risk patients (Figure 3).
Pool of alirocumab 75/150 mg versus ezetimibe at Week 24:
– Absolute and percent LDL-C reductions were similar to the overall analysis in the separate analyses of patients
at high and very-high ASCVD risk (Figure 4).
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Patients with uncontrolled low-density lipoprotein cholesterol (LDL-C) despite maximally tolerated statins may
require additional non-statin lipid-lowering therapy to reduce their risk of atherosclerotic cardiovascular disease
(ASCVD).1,2
– The American College of Cardiology (ACC) expert consensus decision pathway allows for treatment with
proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors such as alirocumab in certain patients,
including those with heterozygous familial hypercholesterolemia (HeFH) or ASCVD without comorbidities
and LDL-C >100 mg/dL, and those with ASCVD and comorbidities or HeFH and LDL-C >70 mg/dL, who are
receiving maximally tolerated statin therapy.2
In the ODYSSEY studies, alirocumab significantly reduced LDL-C in patients with hyperlipidemia.3–9
This pooled analysis examined the efficacy and safety of alirocumab among a subgroup of patients from the
ODYSSEY studies, estimated to be at high or very-high risk of ASCVD events (according to definitions from a
systematic review10), with baseline LDL-C >100 or >70 mg/dL on statin (mostly maximally tolerated statin) with
or without other lipid-lowering therapies.
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