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Abstract

Objective  Recaticimab (SHR-1209) significantly reduces low-density lipoprotein cholesterol levels.
However, its effect on glucose metabolism remains unclear. This study aimed to evaluate its effect on
glycemic parameters in a Chinese population.

Methods Recaticimab versus placebo was administered in a 5:1 ratio to 110 hyperlipidemia patients
who were followed up for 24 weeks. Glycated hemoglobin (HbA1lc) levels were measured at baseline
every 12 weeks. Fasting plasma glucose (FPG) levels were measured at baseline at week 1, 3, 5, 8, 12,
16, 20, and 24. Repeated-measures mixed-effects models were used to determine the longitudinal
association between reacticimab and FPG and HbA1c levels.

Results Among the 81 participants with normal glucose metabolism, HbAlc levels significantly
decreased (F = 4.568, P = 0.036). In the 29 participants with abnormal glucose metabolism, a significant
time effect was observed for FPG levels (F = 2.492, P = 0.016). For participants with normal and
abnormal glucose metabolism, no significant group x time interaction effects on FPG or HbAlc levels
were identified.

Conclusion Recaticimab showed no adverse glycemic effects in participants with normal or abnormal
glucose metabolism, indicating its safety in patients with or without diabetes.
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INTRODUCTION

yperlipidemia is a major risk factor for

H cardiovascular disease, which is the
leading cause of death worldwide™.
Hyperlipidemia is characterized by an elevated
plasma concentration of low-density lipoprotein
cholesterol (LDL-C). One of the main treatments for
hyperlipidemia and cardiovascular disease is a
reduction in LDL-C levels”. A 1.0 mmol/L reduction
in LDL-C levels is associated with a 21% reduction in
major vascular events in both women and men®?,

Although statins are the first-line therapy for
lowering LDL-C Ievels[S], some patients are unable to
achieve sufficient treatment effects because of
treatment resistance, insufficient response, or
adverse events'®. The risk of liver damage, myositis,
rhabdomyolysis, and modest but significant
increases in the development of diabetes mellitus
have been recognizedm.

Proprotein convertase subtilisin kexin 9 (PCSK9)
inhibitors are human monoclonal antibodies that
bind to PCSK9, a serine protease crucial for
cholesterol homeostasis. PCSK9 is the ninth member
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of the pro-protein convertase family and is an
important regulator of LDL-C metabolism. It prevents
the recycling of the receptor back to the cell surface
by binding to LDL receptor (LDLR), initiating
endocytosis and lysosomal degradation of LDLR®.
This causes a decline in LDL-C clearance and elevates
serum LDL-C levels®. PCSK9 inhibitors, in turn, can
reduce serum LDL-C levels by preventing LDLR
degradation. They can lower LDL-C levels by
approximately 50%—60% on top of conventional lipid
lowering treatments""”, reverse plaque formation,
and significantly improve the prognosis of patients
with stable coronary arteriosclerotic vessels™".
Monoclonal antibodies against PCSK9 have been the
most common PCSK9 inhibitors since they were first
described in 2009[12], and they have been dubbed
the greatest advancement in lipid therapy over the
past 30 years[13]. At present, the two PCSK9 inhibitors
approved by the Food and Drug Administration
(FDA) in 2015 that are fully human monoclonal
antibodies that bind to extracellular PCSK9 are
alirocumab and evolocumab. In February 2021, the
International Lipid Expert Panel proposed that if LDL-
C levels remain > 1.0 mmol/L after 4—6 weeks of dual
lipid-lowering  therapy  (high-intensity  statin
combined with ezetimibe), a PCSK9 inhibitor should
be added™. Many studies have evaluated the LDL-C-
lowering efficacy of PCSK9 inhibitors in patients with
cardiovascular disease risk, heterozygous and
homozygous familial hyperlipidemia, and statin
intolerance™®. PCSK9 inhibitors have
demonstrated therapeutic efficacy in reducing LDL-C
levels and significantly improving cardiovascular
outcomes, with favorable clinical tolerability and
safety[m. However, because statin therapy can
increase the risk of diabetes in a dose-dependent
manner, concerns have been raised regarding
whether PCSK9 inhibitors might also increase this
risk*2

PCSK9 is expressed in multiple tissues, including
the liver and extrahepatic tissues such as the small
intestine, kidney, and pancreaslg'm. PCSK9 inhibition
can increase LDLR and cholesterol concentrations in
pancreatic B-cells, which may impair glucose
metabolism and reduce insulin  secretion".
However, there is increasing evidence that the loss
of circulating PCSK9 does not worsen glycemia
because it is compensated for by local PCSK9
expression in B-cells and other islet cells™.
Furthermore, some Mendelian randomization
studies of genetic polymorphisms that mimic the
effects of PCSK9 inhibitors have suggested that
lifelong reductions in LDL-C levels may be associated

with an increased risk of diabetesm’zo'zz’zsl, whereas

others have not reported this®. Moreover, clinical
studies have also yielded conflicting results. Some
studies have shown that PCSK9 inhibitors do not
affect glucose levels””. Plasma PCSK9 levels are not
significantly associated with new-onset diabetes,
suggesting that inhibition of the PCSK9 extracellular
pathway is not deleterious to glucose
homeostasis™™. However, an increased risk of new-
onset diabetes may be observed®™. A small but
significant increase in fasting glucose levels was
reported with bococizumab compared with placebo
over a median exposure period of approximately 1
yearBO]. Therefore, PCSK9 inhibitors may have
unexpected effects.

However, there is a lack of randomized
controlled trials on whether PCSK9 inhibitors affect
glucose levels in Chinese patients with
hyperlipidemia. This study aimed to evaluate the
effects of treatment on glycemia in patients with
hyperlipidemia following a 24-week management in
China.

METHODS

Study Design and Population

This was a secondary analysis of a randomized,
double-blind, placebo-controlled phase 1b/2 clinical
trial. The original trial aimed to evaluate the safety,
tolerability, and efficacy of multiple subcutaneous
injections of recaticimab (SHR-1209) in
hyperlipidemia patients administered stable doses of
statins. Recaticimab (SHR-1209) is a humanized
immunoglobulin monoclonal antibody that binds to
PCSK9 with high affinity and causes robust LDL-C
reduction in healthy volunteers'®. The main study
was conducted at 12 sites in China. A total of 110
participants were enrolled in the study. All
participants with hyperlipidemia received stable
statin treatment for > 28 days. Eligible participants
were aged 18-65 years, had hyperlipidemia with
LDL-C levels > 2.6 mmol/L (on statin at screening) or
> 3.4 mmol/L (not on statin at screening and still >
2.6 mmol/L before randomization), had body mass
index (BMI) of 18-35 kg/m’, and could receive
stable-dose statin for over 28 days before
randomization and throughout the study. Patients
with homozygous familial hypercholesterolemia,
type 1 diabetes, poorly controlled type 2 diabetes
(glycated hemoglobin [HbAlc] > 8.5%), type 2
diabetes treated with insulin or GLP-1 injections, a
history of drug or atopic allergic diseases (asthma,
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urticaria, eczema dermatitis), heart failure (NYHA II-
IV), and acute coronary syndrome were excluded.
The brief design and full inclusion and exclusion
criteria are available elsewhere®™. The study was
approved by the local ethics committees of all
hospitals in accordance with the ethical standards of
the national research committees. Written informed
consent was obtained from all patients. The study
was registered at ClinicalTrials.gov (NCT039441009).
In the current study, we specifically focused on the
effect of recaticimab on glycemic parameters. The
entire study population was included in this analysis.

Procedure

This study included a screening and 4-week statin
lead-in period (D-30-D-2, Viewl1-View3), treatment
period, and follow-up period. All patients received
stable atorvastatin treatment for at least 28 days
before randomization and this treatment was
continued throughout the study period. If the
patients met the inclusion criteria but did not meet
the exclusion criteria, they entered the baseline
period and were randomized to receive recaticimab
or placebo treatment in a 5:1 ratio using a
centralized interactive web response system with no
stratification factor (D-1, View4). Recaticimab or
placebo  was  administered, and  physical
examination, fasting plasma glucose (FPG), HbAlc,
and other relevant investigations were performed
according to the study protocol (24 weeks, View
5-View 24). Details of the procedure, outcomes, and
assessments have been previously published[sl. The
hypoglycemic and lipid-lowering therapy regimens
did not change throughout the study period. We
analyzed the data of 110 patients with
hyperlipidemia who completed the 24-week study
period. We measured FPG levels (EKF Biosen C-Line,
Beijing Neckar Healthcare Co., Ltd., Beijing, China) 12
times, i.e., at baseline (D-30-D-1, 4 times before the
first recaticimab treatment) and at weeks 1, 3, 5, 8,
12, 16, 20, and 24. HbA1c levels (The ADAMS™ Alc
HA-8180T, ARKRAY Inc., Kyoto, Japan) were
measured 3 times, i.e., at baseline, week 12, and
week 24. We aimed to assess the effects of
recaticimab on glycemic control by comparing the
changes in the glycemic parameters between the
recaticimab and placebo groups over time.

Statistical Analysis

We calculated the average of the four
pretreatment FPG measurements to obtain the
baseline value. Based on patient history, medical
records, and baseline FPG or HbA1c levels, the study

population was divided into normal (FPG = 3.9-6.1
mmol/L, HbAlc = 4%—6%) and abnormal (FPG > 6.1
mmol/L, HbAlc > 6%) glucose metabolism groups.
The baseline characteristics were reported
separately for the recaticimab and placebo groups.
Distributional characteristics, including the normality
of each variable, were assessed using the
Kolmogorov-Smirnov or Shapiro-Wilk tests. All
values are expressed as mean * standard deviation
for continuous parametric variables, median
(interquartile range) for continuous nonparametric
variables, or frequency (percentage) for categorical
variables. Demographic  characteristics  were
compared using the independent t-test or Wilcoxon
rank-sum test for continuous variables and the chi-
square test for categorical variables (nationality and
sex). To fit a normal-distribution curve, a reciprocal
transformation was used for non-normal variables
(FPG and HbA1c levels).

In both the normal and abnormal glucose
metabolism populations, we compared on-trial FPG
and HbAlc levels between the recaticimab and
placebo groups. Repeated-measures mixed-effects
models, assuming an autoregressive order 1
covariance structure®”, were used to determine
longitudinal associations between PCSK9 inhibitors
and FPG and HbAlc levels. Two mixed-effects
models were constructed: one for the association
between FPG levels and the interaction of time and
group, and the other for HbAlc. Time, group, and
their interactions were treated as fixed effects, while
study participants were placed in the model as
random effects. Sociodemographic characteristics
(age, sex, and BMI) were included as covariates.
Interactions between treatment effects and
subgroups were assessed using a likelihood-ratio test
with Bonferroni-corrected P-values™”. All statistical
analyses were performed using IBM SPSS Statistics
for Windows version 13.0. Statistical significance was
setat P<0.05.

RESULTS

Recruitment and Attrition

A total of 444 participants provided informed
consent at baseline data collection. Of these, 274
failed to meet the inclusion and exclusion criteria, 31
withdrew, and 26 were lost to follow-up. A total of
113 participants who provided baseline data were
randomized into different doses and frequencies of
recaticimab or placebo groups on D-1. Three
participants withdrew from the study after
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randomization. Finally, 110 participants completed
the study: 81 with normal glucose metabolism and
29 with abnormal glucose metabolism. The
recruitment of participants is shown in Figure 1.

Baseline Characteristics

Table 1 shows the sociodemographic
characteristics of participants at the baseline. The
mean duration of hyperlipidemia was 6.5 years.
Approximately 27% of the enrolled participants had
glycometabolic abnormalities at the time of
randomization. The median age for participants with
normal and abnormal glucose metabolism was 48.0
and 56.0 years, respectively (P = 0.039). No sex, BMI,
or FPG level differences were found between
participants with normal and abnormal glucose
metabolism. A statistically significant relationship
was observed between HbA1c levels (P = 0.002).

Among the participants with normal glucose
metabolism, 69 were in the recaticimab group (43
men and 26 women, median age: 48.0 years) and 12
were in the placebo group (5 men and 7 women,
median age: 53.5 years), showing no sex, age, or
national differences. BMI and FPG levels did not
differ between the two groups. FPG levels ranged
from 5.17 to 5.14 mmol/L and HbA1c levels ranged
from 5.50% to 5.85%, showing good control for all
patients. A statistically significant relationship was
observed between HbA1c levels (P = 0.008).

Among the participants with abnormal glucose
metabolism, 22 were in the recaticimab group (8
men and 14 women, median age: 55.0 years) and 7

Signed the informed consent (n = 444)

were in the placebo group (2 men and 5 women,
median age: 60.0 years), showing no age, sex,
national status, BMI, FPG level, or HbAlc level
differences. FPG levels ranged from 6.40 to 6.26
mmol/L and HbAlc levels ranged from 6.30% to
6.50%.

Changes over the 24-week Intervention period

Changes in FPG and HbAlc levels in the
recaticimab and placebo groups in participants with
normal and abnormal glucose metabolism are shown
in Table 2 and Figure 2. In participants with normal
glucose metabolism, recaticimab led to a significant
decrease in HbAlc levels compared with those in the
placebo group (F = 4.568, P = 0.036), whereas FPG
levels showed no significant changes. In participants
with abnormal glucose metabolism, FPG levels had a
significant time effect (F = 2.492, P = 0.016), but
recaticimab did not affect HbAlc levels compared
with those in the placebo group. These data are
presented in Table 3.

DISCUSSION

Two major concerns regarding PCSK9 inhibitors
are their potential effects on glycemic deterioration
in diabetes patients and the development of
diabetes in normoglycemia or pre-diabetes patients.
The goal of our study was to evaluate the glycemic
safety of recatimib in Chinese patients, regardless of
their baseline glucose and HbAlc levels. This study
extends the findings of previous studies on PCSK9

Excluded (n =331)
Not meeting inclusion criteria or meeting

v

Randomized to different dose and
frequency of recaticimab or
placebo (n =113)

the exclusion criteria (n = 274)
Withdrew (n =31)
Lost to follow-up (n = 26)

Excluded (n =3)

\4

Completed the study (n = 110)

)

' I

Withdrew (n = 3)

Normal glucose

metabolism (n = 81)

Abnormal glucose

metabolism (n = 29)

Figure 1. Recruitment of the patient participants.
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inhibitors by providing evidence of the lack of effects the 24-week endpoint, the results demonstrated
of recaticimab on glucose in participants with normal that regular intake of PCSK9 inhibitors showed no
glucose metabolism in a multicenter sample. significant difference in FPG compared with placebo.
Measured by changes in FPG levels from baseline to However, a significant group effect was observed for

Table 1. Clinical characteristics of recaticimab and placebo in normal and abnormal glucose metabolism
participants at baseline

Normal (n = 81) Abnormal (n = 29) P3
Characteristic Total Re(c:t:ic(;g;ab I(Drl)a:cibzc; o1 Total Re(c:tziczi;ab P(ljczeg)o 0
Age (years)  48.0 (43.0, 56.0) 48.0 (43.0, 56.0) 53.5 (42.3, 60.5) 0.423 56.0(53.0,59.0) 55.0 (53.0,58.3) 60.0 (55.0,64.0) 0.098 0.039"
Sex, n (%) 0.305 1.000 0.127
Male 48 (59.26) 43 (53.09) 5(6.17) 10 (34.48) 8(27.59) 2 (6.90)
Female 33 (40.74) 26 (32.10) 7 (8.64) 19 (65.52) 14 (48.28) 5(17.24)
National 1.000 1.000 1.000
Han 77 (95.06) 66 (81.48) 11 (13.58) 27 (93.10) 20 (68.97) 7 (24.14)
Others 4 (4.94) 3(3.70) 1(1.23) 2 (6.90) 2 (6.90) 0(0.00)
BMI (kg/m’) (23.2255,.2(()3.80) (23.:;.22%.95) (21.23,.2(()3.08) 0-336 (24;3,.1%.00) (24;(?,.52(;.18) (zz.ig;zg.om 0-636 0209

FPG (mmol/L) 5.17 (4.87,5.41) 5.17 (4.88, 5.44) 5.14 (4.78, 5.40) 0.994 6.30 (5.98, 6.99) 6.40 (6.04, 6.88) 6.26 (5.70,8.16) 0.396 0.260
HbA1c (%) 5.60 (5.40, 5.80) 5.50 (5.40, 5.80) 5.85 (5.55, 5.98) 0.008" 6.40 (5.95, 7.15) 6.30 (5.80, 7.10) 6.50 (6.30,7.90) 0.072 0.002"

Note. Data were represented as median (Q25, Q75). BMI, body mass index; FPG, fasting plasma glucose;
HbAlc, glycated haemoglobin Alc; P1: P value between recaticimab and placebo group in normal glucose
metabolism participants; P2: P value between recaticimab and placebo group in abnormal glucose metabolism
participants; P3: P value between normal and abnormal glucose metabolism participants; "P <0.05.

Table 2. Changes in FPG and HbA1lc between baseline and follow-up time points in normal and abnormal
glucose metabolism participants

Normal glucose metabolism (n = 81) Abnormal glucose metabolism (n = 29)
Glucose FPG (mmol/L) HbA1c (%) FPG (mmol/L) HbAlc (%)
metabolism Recaticimab Placebo Recaticimab Placebo Recaticimab Placebo Recaticimab Placebo
(n =69) (n=12) (n =69) (n=12) (n=22) (n=7) (n=22) (n=7)
Baseline  >17(488,  514(4.78, 5.50 (5.40, 5.85 (5.55, 6.40 (6.04, 6.26 (5.70, 6.30 (5.80, 6.50 (6.30,
5.44) 5.40) 5.80) 5.98) 6.88) 8.16) 7.10) 7.90)
5.26 (4.82, 5.05 (4.79, 6.13 (5.68, 6.00 (5.08,
wi 5.64) 5.51) / / 6.81) 8.79) / /
5.27 (4.88, 5.12 (4.85, 6.55 (5.59, 6.10 (6.04,
W
3 5.63) 5.67) / / 7.18) 8.83) / /
5.10 (4.72, 5.26 (4.86, 6.76 (5.20, 6.27 (5.31,
w5 5.35) 6.11) / / 7.30) 7.28) / /
5.15(4.86,  5.32(4.95, 6.43 (5.74, 6.26 (5.56,
w8 5.55) 5.58) / / 7.77) 7.56) / /
W12 5.40 (5.01, 5.20 (4.94, 5.50 (5.30, 5.65 (5.53, 6.51 (5.75, 6.97 (6.32, 6.55 (5.70, 6.80 (6.60,
5.78) 5.53) 5.70) 5.90) 7.63) 7.83) 7.25) 7.90)
5.23(4.91, 5.32(4.90, 6.85 (6.02, 6.94 (6.60,
w1
6 5.63) 5.88) / / 7.40) 9.74) / /
5.20 (5.00, 5.26 (5.00, 6.54 (5.90, 6.97 (6.10,
w20 5.59) 5.70) / / 7.99) 9.27) / /
W4 5.26 (4.98,  5.26(4.88, 5.50 (5.40, 5.70 (5.28, 6.60 (5.82, 5.88 (4.78, 6.50 (5.78, 6.60 (6.50,
5.47) 5.59) 5.85) 6.13) 8.40) 7.01) 7.38) 7.20)

Note. Data were represented as median (Q25, Q75). FPG, fasting plasma glucose; HbAlc, glycated
haemoglobin Alc.
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HbAlc levels; HbAlc levels in the placebo group
were slightly higher than those in the recaticimab
group. Recaticimab appeared to have a favorable
effect on HbAlc levels. The inconsistencies in FPG
and HbAlc levels may be due to several reasons.
First, perhaps due to the small sample size of the
placebo group, the recaticimab and placebo groups
showed a significant difference at the baseline.
Second, recaticimab may not affect FPG levels, but
could affect postprandial blood glucose levels. This
resulted in a significant difference in HbAlc levels
between the two groups. The effect did not change
over time, and there was no time-group interaction.
In addition, FPG is a single-point value, whereas
HbA1c reflects blood glucose levels over 3 months.
Their distinct nature in representing glucose control
likely contributes to the divergent results between
the two indices. In participants with abnormal
glucose metabolism, the results demonstrated that
regular intake of PCSK9 inhibitors was associated
with no significant difference in HbAlc levels
compared with regular intake of placebo. However, a
significant time effect was observed for FPG levels
(W1 vs. W16), possibly due to the small sample size
of the placebo group. The effect did not change
between the groups, indicating that recaticimab did
not increase glucose levels compared with placebo,

-~ Placebo (abnormal)

10 -9 Recaticimab (abnormal)
= : =& Plaacebo (normal)
© i -¥- Recaticimab (normal)
g 84 :
E
o | ?
a 64 1
o 3 Sy S

44— T t T 1

01 35 38 12 16 20 24
Week

and there was no time-group interaction. Overall,
our study concluded that recaticimab did not impair
glucose metabolism, regardless of the glucose
metabolism status.

Similar findings were reported in the FOURIER
and ODYSSEY clinical trials. FOURIER was a
randomized trial of evolocumab vs. placebo in
27,564 patients with atherosclerotic disease and was
followed up for a median of 2.2 years. Prespecified
analysis[zgl showed that evolocumab neither
increased the risk of new-onset diabetes (HR: 1.05,
95% Cl: 0.94-1.17 in non-diabetes patients; HR: 1.00,
95% Cl: 0.89-1.13 in pre-diabetes patients) nor
worsened glycemia. HbAlc and FPG levels were
similar between the evolocumab and placebo groups
over time in patients with diabetes, pre-diabetes,
and normoglycemia. These results suggest that the
PCSK9 inhibitor evolocumab is efficacious and safe
for patients with and without diabetes. In smaller
open-label extension studies of evolocumab
performed for up to 4 years, no excess new-onset
diabetes was observed®?. Moreover, adding
evolocumab to patients’ treatment regimens can
reduce lipid levels and improve cardiovascular
prognosis without increasing the incidence of
adverse reactions™. Similar results were obtained
using another PCSK9 inhibitor, alirocumab, in the

-®- Placebo (abnormal)

-9 Recaticimab (abnormal)
- Plaacebo (normal)

-¥- Recaticimab (normal)

5 t 1
12
Week

Figure 2. Change in FPG and HbAIc after recaticimab or placebo administered over 24 weeks follow-up.
Data presented as median and 95% confidence interval (Cl), FpG, fasting plasma glucose, HbAlc, glycated

haemoglobin Alc.

Table 3. Results of repeated-measures mixed-effects model for FPG and HbAlc level in normal and abnormal
glucose metabolism participants

Group effect Time effect Group*time interaction
Items
F P F P F P
FPG (normal) 0.138 0.711 0.858 0.552 0.500 0.856
HbA1c (normal) 4.568 0.036' 2.243 0.112 0.488 0.615
FPG (abnormal) 0.171 0.683 2.492 0.016" 1.090 0.376
HbA1lc (abnormal) 1.594 0.218 1.176 0.321 0.068 0.935

Note. P < 0.05.
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ODYSSEY OUTCOMES trial®. ODYSSEY OUTCOMES
was a randomized, double-blind, placebo-controlled
trial, conducted at 1315 sites in 57 countries, that
compared alirocumab with placebo in patients with
acute coronary syndrome for a median of 2.8 years.
The study showed that alirocumab did not increase
the risk of new-onset diabetes (HR: 1.00, 95% ClI:
0.89-1.11), pre-diabetes (HR: 0.97, 95% CI
0.87-1.09), and normoglycemia (HR: 1.30, 95% CI:
0.93-1.81). Alirocumab treatment did not increase
the risk of new-onset diabetes. Two pooled analyses
from the ODYSSEY trial also showed no association
between alirocumab and impaired glycemic control.
No changes in HbAlc or FPG levels were observed
from 8 to 104 weeks, regardless of the presence or
absence of alirocumab®. There was no evidence of
an effect of alirocumab on the transition to new-
onset diabetes without diabetes at the baseline
compared with either placebo or ezetimibe®*”.,

In line with this conclusion, a systematic review
and meta-analysis of 38 trials comparing PCSK9
inhibitors with a placebo or active drugs in patients
with diabetes showed that PCSK9 inhibitors did not
affect glucose metabolism. Their efficacy on LDL-C
and MACE in patients with diabetes did not seem to
be dissimilar to that observed in non-diabetes
participantsm]. A recent meta-analysis of all available
data investigated the efficacy and safety of PCSK9
inhibitors in patients with diabetes. The mean
weighted follow-up time was 39.1 weeks. Treatment
with PCSK9 inhibitors did not increase FPG or HbAlc
levels in patients with diabetes®.

Some genetic studies have arrived at similar
conclusions. Marie-Line Peyot et al."” generated the
first B-cell-specific KO of PCSK9 (BKO). Using both
whole body KO and BKO models, the data
demonstrated that PCSK9 deletion in mice does not
have a toxic effect on B-cell function and glucose
homeostasis. Another study assessed whether PCSK9
or its inhibition modulates B-cell function and
reached a similar conclusion. Although PCSK9
regulates LDLR abundance in B-cells, inhibition of
exogenous or endogenous PCSK9 does not appear to
significantly affect insulin secretion. This confirms
the safety of PCSK9 inhibitors with respect to B-cell
function".

However, in addition to LDL-C-lowering therapy,
whether PCSK9 inhibitors can affect plasma glucose
levels remains unclear. Although some recent meta-
analyses of clinical trials on PCSK9 inhibitors have
indicated no effect on plasma glucose levels in
diabetes and non-diabetes patients, the risk may be
more pronounced after prolonged treatment with

statins>*. A systematic review and meta-analysis
of 68,123 participants (20 RCTs) with a median
follow-up of 78 weeks showed that PCSK9 inhibitors
increased FPG (P < 0.001) and HbAlc levels (P <
0.001) levels compared with placebo but did not
increase the incidence of diabetes (P = 0.427). There
was an association between the increased risk of
diabetes and the potency (P = 0.029) and duration (P
= 0.026) of PCSK9 inhibitor treatment. In the short
term, PCSK9 inhibitor therapy favors a small but
significant increase in plasma glycemia and HbAlc
levels™. According to the FDA Adverse Event
Reporting System, PCSK9 inhibitor treatment has
been associated with increased reports of mild
hyperglycemia, but not diabetes™. By assessing the
T2D risk among carriers of PCSK9 variants, which are
proxies for PCSK9 inhibitors, the long-term effects of
PCSK9 inhibitors can be determined™. However,
previous studies have reported conflicting results.
Recent Mendelian randomization studies have
suggested that genetic variants of PCSK9 are
associated with an increased risk of diabetes™***
1 However, they cannot replace randomized trials,
but instead provide complementary information™®.
Some data suggest an association between the risk
of diabetes and variants of several genes that affect
LDL-C levels™. Investigators have extrapolated to
estimate the odds ratio for new-onset diabetes per 1
mmol/L lower LDL-Cmediated through PCSK9 to be
1.19 to 1.29"%*, Therefore, the long-term effects of
PCSK9 inhibitors on glycemic status remain unknown
and may result in unexpected outcomes.

The real-world experience with PCSK9 inhibitors
is still in its infancy. Although this is the first trial to
assess the potential effects of the PCSK9 inhibitor
recaticimab on blood glucose levels in Chinese adults
with hyperlipidemia, some limitations should be
acknowledged. The follow-up duration was only 24
weeks. New-onset diabetes treated with statins has
been confirmed for many years after regulatory
approval through meta-analyses of multiple trials®".
We cannot rule out whether long-term exposure to
PCSK9 inhibitors leads to an increased risk of
diabetes; therefore, studies with longer durations
are required. These data were also limited by the
sample size. The sample size was not large, and the
impact of PCSK9 inhibitors on plasma glucose levels
needs to be improved by expanding the sample size.
In addition, the present analysis did not include
individuals with type 1 diabetes, who may differ in
terms of clinical characteristics and demographics.
Therefore, future longitudinal studies with a larger
number of patients treated with PCSK9 inhibitors
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should validate the glycometabolic safety of PCSK9
inhibitors. Moreover, background lipid-lowering
therapy, especially the use of statins, may affect the
results of efficacy and the effect on glucose
metabolism.

In conclusion, at the follow-up of 4 months, the
PCSK9 inhibitor recaticimab did not adversely affect
glycemia in participants with normal and abnormal
glucose metabolism. These data suggest that
recaticimab treatment is equally safe in patients with
hyperlipidemia, with and without diabetes.
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