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1 | INTRODUCTION

Diabetes mellitus (DM) is associated with a high prevalence of athero-
sclerotic cardiovascular disease (ASCVD), including coronary heart dis-
ease, ischaemic stroke and peripheral arterial disease, and ASCVD is
the main cause of mortality and morbidity among those with DM.~2
Furthermore, individuals with both DM and ASCVD represent a

Aims: Individuals with both diabetes mellitus (DM) and atherosclerotic cardiovascular disease
(ASCVD) are at very high risk of cardiovascular events. This post-hoc analysis evaluated efficacy
and safety of the PCSK9 inhibitor alirocumab among 984 individuals with DM and ASCVD
pooled from 9 ODYSSEY Phase 3 trials.

Materials and methods: Changes in low-density lipoprotein cholesterol (LDL-C) and other lipids
from baseline to Week 24 were analysed (intention-to-treat) in four pools by alirocumab dosage
(150 mg every 2 weeks [150] or 75 mg with possible increase to 150 mg every 2 weeks
[75/150]), control (placebo/ezetimibe) and background statin usage (yes/no).

Results: At Week 24, LDL-C changes from baseline in pools with background statins were
-61.5% with alirocumab 150 (vs -1.0% with placebo), -46.4% with alirocumab 75/150
(vs +6.3% with placebo) and -48.7% with alirocumab 75/150 (vs —20.6% with ezetimibe), and
-54.9% with alirocumab 75/150 (vs +4.0% with ezetimibe) without background statins. A
greater proportion of alirocumab recipients achieved LDL-C < 70 and < 55 mg/dL at Week
24 vs controls. Alirocumab also resulted in significant reductions in non-high-density lipoprotein
cholesterol, apolipoprotein B and lipoprotein(a) vs controls. Alirocumab did not appear to affect
glycaemia over 78-104 weeks. Overall safety was similar between treatment groups, with a
higher injection-site reaction frequency (mostly mild) with alirocumab.

Conclusion: Alirocumab significantly reduced LDL-C and other atherogenic lipid parameters,

and was generally well tolerated in individuals with DM and ASCVD.
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particularly high-risk group, with a higher risk of further ASCVD
events compared with individuals with ASCVD but without DM.*~¢
International guidelines for ASCVD risk management place individ-
uals with DM and ASCVD in the highest risk category and recommend
treatment with maximally tolerated statin therapy to reduce levels of
low-density lipoprotein cholesterol (LDL-C), thereby reducing ASCVD

risk.”~° This is supported by data from randomized clinical trials and
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meta-analyses showing that treatment with statins reduces LDL-C
levels and ASCVD risk in individuals with DM.}*"*3 DM is commonly
associated with diabetic dyslipidaemia, including elevated triglycerides
and reduced levels of high-density lipoprotein cholesterol (HDL-C), and
with an increased number of small dense LDL particles and apolipopro-
tein (apo) B-containing particles, which is thought to contribute to the
increased risk level associated with DM.31* Because of this, some
guidelines have suggested using non-HDL-C, representative of the sum
total of all atherogenic cholesterol-containing particles, as an alternative
or secondary treatment target for LDL-C.871> However, despite recent
increases in the use of high-intensity statin therapy in practice, recent
evidence indicates that many individuals with ASCVD and/or DM are
not achieving LDL-C and non-HDL-C goals.*®

Further reduction in LDL-C and ASCVD events has been observed
in individuals with DM and ASCVD when non-statin therapies, ezeti-
mibe!” or the proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitor evolocumab,'® were added to statin therapy, compared with
statins alone. The proportion of participants in these trials who experi-
enced adverse events was comparable with that of controls. Based on
these data, guidelines have been updated and now propose that adding
ezetimibe and/or a PCSK? inhibitor should be considered if the individ-
ual does not attain sufficient LDL-C reduction with maximally tolerated
statins alone, for example, if they have insufficient response to statin
therapy or are unable to tolerate high or any doses of statins.” 101>

Alirocumab is a PCSK9 inhibitor that signficantly reduced LDL-C
and other atherogenic lipid parameters in participants with hypercho-
lesterolaemia in Phase 3 ODYSSEY trials,*?~2¢ including dedicated tri-
als involving individuals with DM who were receiving insulin
therapy?” or with mixed dyslipidaemia,?® with a safety profile compa-
rable to controls. Alirocumab has also been demonstrated to reduce
major adverse cardiovascular events vs placebo in patients with recent
acute coronary syndrome in the ODYSSEY OUTCOMES trial.?? Sub-
group analyses have suggested similar efficacy and tolerability of aliro-
cumab in individuals with and without DM.2%3%-33 However, it is
important to examine the effects of alirocumab in the specific sub-
group of individuals with both DM and ASCVD who are at particularly
high risk and may benefit from additional lipid-lowering therapy
beyond a statin.” %> This post-hoc analysis used pooled data from
9 ODYSSEY Phase 3 trials to evaluate the efficacy and safety of aliro-
cumab in individuals with both DM and ASCVD.

2 | METHODS

2.1 | Study designs and participants

This post-hoc pooled analysis included individuals with a medical his-
tory of Type 1 or Type 2 DM and ASCVD who participated in 9 ran-
domized, double-blind, placebo- or ezetimibe-controlled ODYSSEY
Phase 3 trials with subcutaneous alirocumab administered every
2 weeks (Q2W), with trial durations of 24-104 weeks (LONG TERM
[NCT01507831],2¢ FH | [NCT01623115],%® FH Il [NCT01709500],%
HIGH FH [NCT01617655],>2 COMBO | [NCT01644175],** COMBO
Il [NCT01644188],>° OPTIONS | [NCT01730040],"Y OPTIONS II
[NCT01730053]?* and ALTERNATIVE [NCT01709513]).%° Individual

trial results have been published previously. Trial protocols were
approved by appropriate independent ethics committees or
institutional review boards at study centres. All studies were con-
ducted in accordance with the Declaration of Helsinki and the Inter-
national Conference on Harmonization guidelines for Good Clinical
Practice. All participants provided written informed consent before
trial enrolment.

For all but one of the trials included in this analysis, eligible partic-
ipants with a history of ASCVD were required to have LDL-C levels
270 mg/dL at screening; in one trial (HIGH FH), eligible individuals
had heterozygous familial hypercholesterolaemia with LDL-C levels
2160 mg/dL at screening. ASCVD was defined as coronary heart dis-
ease, ischaemic stroke or peripheral arterial disease.>* Coronary heart
disease included acute/silent myocardial infarction, unstable angina,
prior coronary revascularization procedures and other clinically signifi-
cant coronary heart disease.

In seven trials, alirocumab was administered at a dosage of 75 mg
Q2W with possible dose increase to 150 mg Q2W at Week
12 (denoted by 75/150 mg in the text) if LDL-C was = 70 mg/dL at
Week 8 in the FH I, FH 1, COMBO | and COMBO Il trials or was 270
or 2 100 mg/dL, depending on cardiovascular risk, in the OPTIONS I,
OPTIONS Il and ALTERNATIVE trials. Two trials, LONG TERM and
HIGH FH, used alirocumab 150 mg Q2W throughout the treatment
period. Alirocumab and control treatments were administered with
background statin therapy in eight trials, at the maximally tolerated
dose in LONG TERM, FH |, FH Il, COMBO |, COMBO Il and HIGH FH,
and in addition to atorvastatin 20-40 mg in the OPTIONS | trial and to
rosuvastatin 10-20 mg in the OPTIONS Il trial. Maximally tolerated
statin was defined as atorvastatin 40-80 mg, rosuvastatin 20-40 mg
or simvastatin 80 mg, or lower doses with an investigator-approved
reason. Participants in the ALTERNATIVE trial had documented statin
intolerance and, therefore, were not receiving background statin

therapy.

2.2 | Analysis pools

For analysis of baseline characteristics and lipid efficacy, data from
the nine trials were pooled based on alirocumab dosage, control treat-
ment (placebo or ezetimibe) and whether background statin was used:
Pool 1: alirocumab 150 mg Q2W vs placebo with background statin
(LONG TERM, HIGH FH); Pool 2: alirocumab 75 mg Q2W vs placebo
with background statin (FH I, FH 1, COMBO I); Pool 3: alirocumab
75 mg Q2W vs ezetimibe with background statin (COMBO I,
OPTIONS I, OPTIONS II); Pool 4: alirocumab 75 mg Q2W vs ezeti-
mibe without background statin (ALTERNATIVE only). Safety data
were analysed in two pools based on control: a placebo-controlled
pool and an ezetimibe-controlled pool.

2.3 | Endpoints

The primary efficacy endpoint was percentage change from baseline
in LDL-C at Week 24, as in the primary trial analyses;:?® secondary
endpoints included changes in non-HDL-C, lipoprotein(a) [Lp(a)], apoB,
HDL-C and triglycerides from baseline to Week 24. LDL-C was calcu-

lated using the Friedewald formula; LDL-C values were excluded from



GANDA ET AL

analysis if triglyceride levels were > 400 mg/dL at that time point.
Safety was assessed via reporting of treatment-emergent adverse
events (TEAEs) and laboratory values for the placebo- and ezetimibe-
controlled pools. Adverse events were classed as TEAEs if they were
reported from the first dose of study treatment up to the last dose

plus 70 days.

24 | Statistical analyses

Data were analysed using the same statistical approaches as those
used for the primary trial analyses.?® Efficacy was analysed using an
intent-to-treat (ITT) approach, including all patients with a baseline
and at least one post-baseline LDL-C value, regardless of adherence
to treatment, in pools as described above. Least-squares mean lipid
values were derived from a mixed-effects model with repeated mea-
sures for lipids assumed to follow a normal distribution, and adjusted
mean values were calculated from a multiple imputation, followed by
robust regressions for lipids not following a normal distribution (ie,
Lp(a) and triglycerides) as described previously.?® The proportion of
individuals achieving an LDL-C level < 70 or < 55 mg/dL was ana-
lysed using a modified ITT approach, including only on-treatment lipid
values, using multiple imputation followed by a logistic regression.
LDL-C < 55 mg/dL is a goal not previously specified for the ODYS-
SEY trials but is assessed here following recent guideline updates from
the American Association of Clinical Endocrinologists.” Descriptive
statistics only were used for baseline and safety analyses; no formal
statistical inference was planned in the original study protocols. The
effects of treatment on glycated haemoglobin (HbA1c) and fasting
plasma glucose (FPG) are presented for the placebo- and ezetimibe-
controlled pools using descriptive statistics and graphs during the
treatment period (ie, up to 21 days after the last injection). Statistical
analyses were performed using SAS version 9.4 (SAS Institute Inc.,
Cary, North Carolina).

3 | RESULTS

31 |

A total of 984 participants with DM and ASCVD from 9 ODYSSEY
Phase 3 clinical trials were included in the analysis. Most had Type
2 DM (n = 969, 98.5%), with few having Type 1 DM (n = 15, 1.5%).
The most common type of ASCVD was coronary heart disease (85%-
100% of patients across the groups); most individuals (83%-94%) had

hypertension (Table 1). Baseline characteristics were generally well

Baseline characteristics

balanced between alirocumab and control groups within the pools of
studies using background statins (Table 1). However, there was more
variability between the alirocumab and ezetimibe groups in the pool
with no background statin; for example, mean baseline LDL-C levels
were 157.6 and 194.4 mg/dL, and mean age was 70.3 and 63.0 years,
with alirocumab and ezetimibe, respectively. The number of patients
in this pool (one study) was relatively small (n = 23 for alirocumab and
n = 12 for ezetimibe). Mean baseline LDL-C, non-HDL-C, apoB and
triglyceride levels overall were highest in the pool with no background
statin (Table 1).

WILEY-122

3.2 | Efficacy

Significant reductions from baseline in LDL-C with alirocumab treatment
vs control were observed at Week 24 in all analysis pools in this popula-
tion of individuals with DM and ASCVD (Figure 1A). At Week 24, in the
pools with background statins, changes from baseline in LDL-C
were -61.5% with alirocumab 150 mg Q2W (vs -1.0% with placebo),
-46.4% with alirocumab 75/150 mg Q2W (vs +6.3% with placebo) and
-48.7% with alirocumab 75/150 mg Q2W (vs -20.6% with ezetimibe)
(Figure 1A). In the pool with no background statin, the change from
baseline to Week 24 in LDL-C was -54.9% with alirocumab (vs +4.0%
with ezetimibe) (Figure 1A). LDL-C reductions with alirocumab were
maintained over time, with changes from baseline of -51.1% with
150 mg Q2W (vs +3.8% with placebo) and -43.1% with 75/150 mg
Q2W (vs -0.3% with placebo) at Week 78 in the placebo-controlled
pools, and -40.0% with 75/150 mg Q2W (vs -23.1% with ezetimibe) at
Week 104 in the ezetimibe-controlled pool with background statin
(Figure S1). A greater proportion of alirocumab recipients achieved LDL-
C < 70 and < 55 mg/dL at Week 24 vs controls (Figure 1B,C). Com-
pared with the ezetimibe-controlled pool, where background statins
were used, the proportion achieving LDL-C < 55 mg/dL was lower in
the pool with no background statin in both alirocumab and ezetimibe
groups (Figure 1C); this can be explained by the relatively high baseline
LDL-C levels at baseline in this pool (Figure 1A).

In the pools allowing for blinded alirocumab dose increase from
75 to 150 mg Q2W at Week 12, based on achievement of pre-
specified LDL-C levels at Week 8, the alirocumab dose was increased
in 16.3% of patients in the pool of alirocumab 75/150 vs placebo
(on statins), in 15.6% of patients in the pool of alirocumab vs ezeti-
mibe (on statins) and in 34.8% of patients in the pool of alirocumab
75/150 vs ezetimibe (no statins). In comparison, for the overall trial
populations, the dose was increased in 32.9%, 16.7% and 38.2%,
respectively (data from ITT population).

Across all pools, alirocumab significantly reduced non-HDL-C and
apoB levels compared with control (Figure 2A,B). As with LDL-C, reduc-
tions in non-HDL-C and apoB were maintained to Week 78 in the
placebo-controlled pools and to Week 104 in the ezetimibe-controlled
pool with background statin (Figures S2 and S3). Significant reductions
in Lp(a) from baseline were seen with alirocumab at Week 24 in all pools
with the exception of the pool of alirocumab 75/150 mg vs placebo
(Figure 2C). Moderate increases in HDL-C and moderate reductions in
triglycerides were also observed with alirocumab, which were significant
vs placebo, but not vs ezetimibe (Figure S5).

HbA1c levels were stable up to 78 weeks in both alirocumab and
placebo arms in the placebo-controlled pool of studies (Figure 3A). In
the ezetimibe-controlled pool, stable HbA1lc levels were maintained
up to Week 104 in both alirocumab and ezetimibe arms (Figure 3B).
Similar trends were seen in FPG (Figures 3C,D). In addition, stability in
HbA1lc and FPG levels with alirocumab and control was seen in all

patients, irrespective of insulin use (Figure S6).

3.3 | Safety

Overall safety was generally similar between alirocumab and control

groups in the placebo- and ezetimibe-controlled pools (Table 2).
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with possible increase to 150 mg Q2W at Week 12 based on Week
8 LDL-C; ASCVD, atherosclerotic cardiovascular disease; DM,
diabetes mellitus; EZE; ezetimibe; ITT, intent-to-treat; LDL-C, low-
density lipoprotein cholesterol; LS, least-squares; ND, not derivable
(proportion in control group too small); PBO, placebo; Q2W, every

2 weeks; SE, standard error

Myalgia and other muscle-related TEAEs occurred in <5% of
alirocumab-treated patients, and occurred with a similar frequency in
the control groups (Table 2). Injection-site reactions were reported by
5.0% and 2.7% of alirocumab- and placebo-treated patients in the

FIGURE 2 Percentage change from baseline to week 24 in A, non-
HDL-C, B, apoB and C, Lp(a) among individuals with both DM and
ASCVD, by analysis pool. Baseline values are from the randomized
population. LS means (SE) in panels A and B derived from a mixed-
effect model with repeated measures (ITT analysis). Adjusted means
(SE) in panel C from multiple imputation followed by robust regression
(ITT analysis). Abbreviations: ALI 150, alirocumab 150 mg Q2W; ALI
75/150, alirocumab 75 mg Q2W with possible increase to 150 mg
Q2W at Week 12 based on Week 8 LDL-C; apo, apolipoprotein;
ASCVD, atherosclerotic cardiovascular disease; DM, diabetes mellitus;
EZE; ezetimibe; HDL-C, high-density lipoprotein cholesterol; ITT,
intent-to-treat; Lp(a), lipoprotein (a); LS, least-squares; PBO, placebo;
SE, standard error
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(A) --@- Alirocumab (baseline median [Q1:Q3] HbA1C = 6.7 [6.1:7.7] %)
—8— Placebo (baseline median [Q1:Q3] HbA1C = 6.8 [6.1:7.5] %)
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—8— Ezetimibe (baseline median [Q1:Q3] HbA1C = 6.7 [6.0:7.3] %)
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FIGURE 3 Median HbA1c values over time in A, placebo-
controlled and B, ezetimibe-controlled pools and FPG values
over time in C, placebo-controlled and D, ezetimibe-controlled
pools. Analysed in the safety population. Abbreviations: FPG,
fasting plasma glucose; HbA1c, glycated haemoglobin; Q,
quartile

pool of placebo-controlled studies, and by 2.5% and 0.8% of alirocu-
mab and ezetimibe recipients in the pool of ezetimibe-controlled stud-
ies; these events were mostly mild and rarely led to treatment

discontinuation (Table 2).

4 | DISCUSSION

Individuals with both DM and ASCVD have a particularly high risk of
events, compared with individuals with either DM alone or ASCVD
alone, yet are often sub-optimally treated in clinical practice and may
benefit from additional lipid-lowering therapy beyond statins, because
of elevated numbers of atherogenic particles.” %> In this analysis of
alirocumab Phase 3 trials in a population of very high-risk patients
with both ASCVD and DM, alirocumab treatment was shown to sig-
nificantly reduce levels of LDL-C and other atherogenic lipid parame-
ters compared with placebo or ezetimibe controls; reductions were
maintained throughout the duration of the trials (24-104 weeks
depending on trial) and overall safety was comparable to controls. The
magnitude of LDL-C and other lipid percentage reductions, as well as
the safety profile, were consistent with previous post-hoc analyses of
alirocumab trials in individuals with or without DM.243%732 The overall
efficacy and safety of alirocumab observed in this sub-analysis of indi-
viduals with both DM and ASCVD was also consistent with that
reported for the overall patient population in alirocumab Phase 2 and
3 clinical trials.3>3¢

Recommended LDL-C targets for high-risk individuals have
become stricter over the years with the development of more effica-
cious lipid-lowering drugs and new evidence regarding the cardiovas-
cular benefit and safety of reducing LDL-C to lower levels. Most
recently, The American Association of Clinical Endocrinologists
(AACE) has proposed an LDL-C goal of < 55 mg/dL for “extreme risk”
individuals, which includes those with both DM and ASCVD.]
Achievement of such LDL-C levels may only be possible for many indi-
viduals via treatment with a statin plus a PCSK9 inhibitor, as demon-
strated in the current analysis where 61.9%-73.0% of individuals
treated with alirocumab plus statin achieved LDL-C < 55 mg/dL, from
mean baseline levels of 105.2-117.3 mg/dL, compared with 1.5%-
2.8% of individuals treated with statin plus placebo and 30.8% treated
with statin plus ezetimibe. Among individuals who were not receiving
background statin, the proportion of individuals who achieved LDL-
C <55 mg/dL was 43.9% with alirocumab, from a mean baseline LDL-
C of 157.6 mg/dL, and 1.1% with ezetimibe, from a mean baseline
LDL-C of 194.4 mg/dL.

The reductions in non-HDL-C and apoB observed with alirocu-
mab in the present analysis may be particularly relevant for this popu-
lation of individuals with both DM and ASCVD as these lipid
parameters are considered to provide a better estimate of cardiovas-
cular risk than LDL-C among individuals with DM, because they more
closely reflect the true number of atherogenic particles compared with
LDL-C.378 Alirocumab also produced significant reductions in Lp(a),
which has been proposed to be an independent cardiovascular risk
factor; however, other commonly used lipid-lowering strategies such

as statins or ezetimibe have little or no effect on Lp(a).*? The
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TABLE 2 Safety data for patients with DM and ASCVD in placebo-controlled and ezetimibe-controlled pools

Placebo-controlled pools (n = 656)

Ezetimibe-controlled pool (n = 322)

n (%) Alirocumab (n = 437) Placebo (n = 222) Alirocumab (n = 199) Ezetimibe (n = 123)
TEAEs 358 (81.9) 179 (80.6) 162 (81.4) 93 (75.6)
Treatment-emergent SAEs 110 (25.2) 67 (30.2) 45 (22.6) 22(17.9)
TEAEs leading to death 5(1.1) 4(1.8) 2(1.0) 2(1.6)
TEAEs leading to discontinuation 3(7.6) 13 (5.9) 22 (11.1) 8 (14.6)
TEAEs in 25% of individuals
Nasopharyngitis 53(12.1) 21 (9.5) 8(4.0) 5(4.1)
Upper respiratory tract infection 38(8.7) 25(11.3) 11 (5.5) 11 (8.9)
Urinary tract infection 30 (6.9) 16 (7.2) 6(3.0) 2 (1.6)
Hypertension 22 (5.0) 7(3.2) 13 (6.5) 5(4.1)
Influenza 22 (5.0) 11 (5.0) 10 (5.0) 9(7.3)
Injection-site reaction 22 (5.0) 6(2.7) 5(2.5) 1(0.8)
Bronchitis 23(5.3) 19 (8.6) 9 (4.5) 7(5.7)
Arthralgia 16 (3.7) 16(7.2) 7(3.5) 4(3.3)
Myalgia 14 (3.2) 8(3.6) 8(4.0) 8(6.5)
Osteoarthritis 13 (3.0) 7(3.2) 7 (3.5) 7 (5.7)
Pain in extremity 13 (3.0) 13 (5.9) 5(2.5) 4(3.3)
Fatigue 12(2.7) 13(5.9) 6(3.0) 1(0.8)
Accidental overdose® 7 (1.6) 4(1.8) 17 (8.5) 5(4.1)
Muscle-related TEAEs
Myalgia 14 (3.2) 8(3.6) 8 (4.0 8(6.5)
Musculoskeletal pain 12 (2.7) 4(1.8) 0 1(0.8)
Muscle spasms 12 (2.7) 6(2.7) 5(2.5) 3(2.4)
Muscle strain 2(0.5) 5(2.3) 1(0.5) 2(1.6)
Injection-site reactions
Leading to treatment discontinuation 1/22 (4.5) 1/6 (16.7) 1/5 (20.0) 1/1 (100.0)
Severity”
Mild 20/22 (90.9) 5/6(83.3) 4/5 (80.0) 0/1(0.0)
Moderate 2/22(9.1) 1/6(16.7) 1/5 (20.0) 0/1(0.0)
Severe 0/22 (0.0) 0/6 (0.0) 0/5 (0.0) 1/1(100.0)

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; DM, diabetes mellitus; SAE, serious adverse event; TEAE, treatment-emergent adverse

event.

2 Accidental or intentional administration of study drug at a frequency higher than that allowed by study protocol, if associated with an adverse event.

b Local injection-site reactions were graded by severity and were characterized by related signs and symptoms such as (but not limited to) redness and pain.
Severity was highest if an individual experienced several local injection site reactions.

percentage reduction in Lp(a) observed in individuals with DM and
ASCVD who were treated with alirocumab was similar to that
observed in the overall alirocumab-treated patient populations in the
ODYSSEY trials,®® with the exception of the pool without statins. For
the DM and ASCVD population, Lp(a) changes from baseline were
-36.0% with alirocumab and +10.0% with ezetimibe, compared with
-25.9% with alirocumab and -7.3% with ezetimibe in the overall pop-
ulation.?® These differences are possibly a result of the small number
of individuals with DM and ASCVD in that pool.

Although statins have been shown consistently to reduce cardio-
vascular events, statin use is associated with a small but significant
increased risk of developing Type 2 DM.*%* Similarly, Mendelian ran-
domization studies have indicated that individuals with loss-of-
function mutations in PCSK9 have low levels of LDL-C and low rates

of cardiovascular events, but have an increased propensity for

developing Type 2 DM.*?7** |n this analysis of patients with existing
DM, treatment with alirocumab had no effect on FPG or HbAlc levels
compared with placebo over 78 weeks of treatment and compared
with ezetimibe over 104 weeks of follow-up, including comparison of
individuals receiving insulin vs those not receiving insulin. These find-
ings are consistent with those of the ODYSSEY DM-INSULIN trial?’
and previous sub-analyses that revealed no effect of alirocumab on

313345 or no increase in new-onset DM com-

glycaemic parameters
pared with controls.*®> Furthermore, in a recent meta-analysis of
15 randomized controlled trials with PCSK9 inhibitors, including aliro-
cumab, there was no increase in glycaemic parameters in those with-
out DM or pre-existing DM (crude rate, 5.6% vs 5.9%; odds ratio, 1.05
[95% confidence interval, 0.95-1.17], P = .32, 12 = 0%, heterogeneity
P = .86).*° More evidence has recently become available from the

ODYSSEY OUTCOMES trial, involving 18 924 patients with recent
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acute coronary syndrome, using alirocumab vs placebo, with exposure
for up to 5 years (median exposure, 2.8 years).29

Comparing corresponding pools from the population with DM
and ASCVD vs the overall trial population, the alirocumab dose was
increased in a lower proportion of individuals with DM and ASCVD
compared with the overall population (16.3% compared with 32.9%;
pool of alirocumab 75/150 vs placebo [on statins]), but proportions
were similar for the other two pools. The requirement for dose
increase was LDL-C goal-based and was largely driven by baseline
LDL-C levels.*” The lower proportion of patients with dose increase in
the DM and ASCVD population vs the overall population (in the aliro-
cumab 75/150 vs placebo pool) may be explained, therefore, by the
lower baseline LDL-C levels in the DM and ASCVD population (105.2
vs 129.0 mg/dL in the overall population). The proportion of HeFH
patients in the DM and ASCVD population in this pool was also lower
than that in the overall population (24.7% vs 70.1%).

This analysis is limited by its post-hoc nature and by the
non-randomized nature of the subgroups. There were relatively few
individuals in the pool with no background statin therapy (ie, the
ALTERNATIVE study), which probably contributes to some discrepan-
cies that were observed in this pool, including imbalances in baseline
LDL-C between alirocumab and ezetimibe groups, and an observed
4% increase in LDL-C from baseline in the ezetimibe group; in the pri-
mary trial, ALTERNATIVE, LDL-C reductions from baseline to Week
24 were 45.0% with alirocumab and 14.6% with ezetimibe.?®> The
analysis of glycaemic parameters is limited by the duration of the
trials, the longest follow-up being 104 weeks. None of the studies
included in this analysis was prospectively designed or powered for
analysis of the effect of alirocumab on cardiovascular events, which
was assessed in the ODYSSEY OUTCOMES study,?® although data
from the DM subgroup are not yet known. In addition, the efficacy of
PCSK9 inhibition in reducing cardiovascular events in a sub-
population of very high-risk patients from the evolocumab FOURIER
trial has recently been demonstrated.*®

The present analysis demonstrated that alirocumab significantly
reduced LDL-C and other atherogenic lipid parameters and was gener-
ally well tolerated in individuals with DM and ASCVD from phase
3 ODYSSEY trials. The efficacy and safety of alirocumab in this popula-
tion was comparable to that of the overall ODYSSEY clinical pro-
gramme. These data support the use of alirocumab as an effective lipid-
lowering option for high-risk individuals with DM and ASCVD who
require additional LDL-C reductions beyond that provided by statins.
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