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Abstract

Background: Recaticimab (SHR-1209, a humanized monoclonal antibody against PCSK9) showed robust LDL-C
reduction in healthy volunteers. This study aimed to further assess the efficacy and safety of recaticimab in patients
with hypercholesterolemia.

Methods: In this randomized, double-blind, placebo-controlled phase 1b/2 trial, patients receiving stable dose of
atorvastatin with an LDL-C level of 2.6 mmol/L or higher were randomized in a ratio of 5:1 to subcutaneous
injections of recaticimab or placebo at different doses and schedules. Patients were recruited in the order of 75 mg
every 4 weeks (75Q4W), 150Q8W, 300Q12W, 150Q4W, 300Q8W, and 450Q12W. The primary endpoint was
percentage change in LDL-C from the baseline to end of treatment (i.e., at week 16 for Q4W and Q8W schedule
and at week 24 for Q12W schedule).

Results: A total of 91 patients were enrolled and received recaticimab and 19 received placebo. The dose of
background atorvastatin in all 110 patients was 10 or 20 mg/day. The main baseline LDL-C ranged from 3.360 to
3.759 mmol/L. The least-squares mean percentage reductions in LDL-C from baseline to end of treatment relative
to placebo for recaticimab groups at different doses and schedules ranged from −48.37 to −59.51%. No serious
treatment-emergent adverse events (TEAEs) occurred. The most common TEAEs included upper respiratory tract
infection, increased alanine aminotransferase, increased blood glucose, and increased gamma-glutamyltransferase.

Conclusion: Recaticimab as add-on to moderate-intensity statin therapy significantly and substantially reduced the
LDL-C level with an infrequent administration schedule (even given once every 12 weeks), compared with placebo.

Trial registration: ClinicalTrials.gov, number NCT03944109
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Background
Hypercholesterolemia, a common disorder characterized
by an elevated plasma concentration of low-density
lipoprotein-cholesterol (LDL-C), is one of the predomin-
ant causes for atherosclerosis and, consequently, cardio-
vascular disease. Reducing the level of LDL-C remains
the cornerstone of hypercholesterolemia management
and atherosclerotic cardiovascular disease prevention [1,
2]. A large-scale meta-analysis found that each 1.0
mmol/L reduction in LDL-C level leads to a 22% de-
crease in the annual rate of major vascular events [3].
Statins that work as cholesterol-synthesis inhibitors

are widely prescribed lipid-lowering drugs, with approxi-
mately 20 to 65% reduction in the LDL-C level [4]. How-
ever, many patients are unable to achieve sufficient
LDL-C lowering due to insufficient response, treatment
resistance, and/or drug intolerance mainly in the terms
of muscle-related symptoms and liver enzyme abnormal-
ities [4–8]. Myopathy and consecutive alanine trans-
aminase >3× upper limit of normal are even more
common among population in China compared with
Europe [9]. In addition, doubling of the statin dose only
leads to an LDL-C reduction of 6% and increases the
risk of toxicity [10]. As such, adjunctive therapies adding
to a statin are required. The addition of gut-acting drugs
(bile acid sequestrants or ezetimibe) to a statin regimen
only produces an additional 13 to 30% reduction in
LDL-C, and bile acid sequestrants are associated with
headaches and gastrointestinal complaints, which limit
their practical use [2].
Proprotein convertase subtilisin/kexin type 9 (PCSK9)

is a ubiquitous serine protease with pleiotropic tissue-
specific functions; among them, the most characterized
one is its modulation effect on lipid metabolism [11].
PCSK9 predominantly expresses in the liver and secretes
into the plasma. By inhibiting the recycling of hepatic
LDL receptors, serum PCSK9 leads to increase in LDL-C
concentration and consequently high risk of cardiovas-
cular events [12–14]. The two worldwide approved
monoclonal antibodies against PCSK9 (evolocumab and
alirocumab) for hypercholesterolemia could further in-
crease the magnitude of LDL-C lowering by up to 60%,
when administrated as add-on to a statin [2, 15–17], ac-
companied by a reduced risk of cardiovascular events
[18–20] and improved the quality of life [21]. But sub-
cutaneous injection every 2 or 4 weeks is a big challenge
for patient adherence.
Recaticimab (SHR-1209) is a humanized immuno-

globulin G1 monoclonal antibody that binds PCSK9 with
high affinity. A phase 1a randomized, double-blind,
placebo-controlled study in healthy volunteers indicated
that a single dose of 51 to 450 mg recaticimab is safe
and well-tolerated and produces a 50 to 65% reduction
in serum LDL-C level (ClinicalTrials.gov identifier

NCT03634436; data on file, Jiangsu Hengrui Pharmaceu-
ticals). Here, in this phase 1b/2 study, we reported the
efficacy, safety, and pharmacokinetics of recaticimab at
different doses and frequencies in hypercholesterolemia
patients on background statin therapy, as well as the im-
munogenicity of recaticimab.

Methods
Participants
This was a randomized, double-blind, placebo-controlled
phase 1b/2 trial of recaticimab or placebo in patients
with hypercholesterolemia on stable atorvastatin, which
was done at 11 study sites in China. Patients were eli-
gible if they were adults 18 to 65 years of age with an
LDL-C level of 2.6 mmol/L or higher before
randomization (either for those receiving statin therapy
and/or other lipid-lowering treatments and had an LDL-
C level of 2.6 mmol/L or higher at screening, or for
those who had not previously received any lipid-
lowering treatment and had an LDL-C level of 3.4
mmol/L or higher at screening), a fasting triglyceride
(TG) level of 4.5 mmol/L or lower, and a body mass
index of 18 to 35 kg/m2. Patients with homozygous fa-
milial hypercholesterolemia were excluded from the
study. The full inclusion and exclusion criteria are avail-
able in Additional file 1.
The study was approved by the ethics committee at

each study site and conducted according to the Declar-
ation of Helsinki, Guidelines for Good Clinical Practice,
and local laws and regulations. All patients provided
written informed consent. The study was registered on
ClinicalTrials.gov, number NCT03944109.

Study design
This study included a screening and statin run-in period,
a treatment period, and a 12-week follow-up period
(Additional file: Figure S1). All patients were required to
receive a stable regimen of atorvastatin (10 to 40 mg/
day) for at least 28 days before randomization and con-
tinue the regimen throughout the study.
Eligible patients who had an LDL-C level of 2.6 mmol/

L or higher at screening or after the run-in period were
assigned to different doses and schedules of treatment in
the order of 75 mg every 4 weeks (75Q4W), 150 mg
every 8 weeks (150Q8W), 300 mg every 12 weeks
(300Q12W), 150 mg every 4 weeks (150Q4W), 300 mg
every 8 weeks (300Q8W), and 450 mg every 12 weeks
(450Q12W). At each allocated dose and schedule, pa-
tients were randomized, in a 5:1 ratio, to receive recatici-
mab or matching placebo by using a centralized
interactive web-response system with no stratification
factors. Either recaticimab or placebo was administrated
subcutaneously in the abdominal area for 16 weeks for
patients with Q4W and Q8W schedules or 24 weeks for
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patients with Q12W schedule, followed by a 12-week
follow-up. Patients, investigators, study site staff, and the
sponsor were masked to treatment assignment until
study completion.

Outcomes and assessments
The primary endpoint was percentage change in LDL-C
from baseline to end of treatment: at week 16 for patients
receiving treatment Q4W and Q8W and at week 24 for
patients receiving treatment Q12W. Secondary efficacy
endpoints included absolute change in LDL-C from base-
line to end of treatment, percentage changes from baseline
to end of treatment in other lipids (including total choles-
terol [TC], high-density lipoprotein-cholesterol [HDL-C],
non-HDL-C, and TG), apolipoproteins (including ApoB,
ApoA1, and Lp[a]), and free PCSK9. Changes in these pa-
rameters was also measured at each scheduled visit. All
lipid and apolipoprotein variables were centrally measured
by the KingMed Diagnostics Group (Guangzhou, China),
and free PCSK9 was centrally measured by the Frontage
Biotechnology (Shanghai, China).
Safety was assessed by treatment-emergent adverse

events (TEAEs), vital signs, physical examination, 12-
lead electrocardiograph, laboratory tests, and injection-
site reaction.
Pharmacokinetics and detection of binding antidrug

antibodies (ADAs) were evaluated after the first and last
administration. Testing for neutralizing antibodies was
conducted for all positive tests for binding ADAs.

Statistical analysis and sample size calculation
The sample size was calculated based on the assumption
that the percentage reduction in LDL-C from baseline to
end of treatment in each dose and schedule of recatici-
mab group would be 30% higher than that in the placebo
group (including patients treated with placebo at all
doses and schedules). We calculated that approximately
108 patients (including 10 patients in each of recatici-
mab 75Q4W, 150Q8W, and 300Q12W groups, 20 in
each of recaticimab 150Q4W, 300Q8W, and 450Q12W
groups, and 18 in placebo group) would provide at least
90% power to detect the treatment difference between
each recaticimab group and placebo group, assuming a
standard deviation (SD) of 20%, and using a two-sample
t test at the 0.05 significance level.
Efficacy and pharmacokinetics analyses were done in

all randomized patients who received at least one dose
of study treatment and had baseline and at least one
post-baseline assessment. Safety and immunogenicity
were analyzed in all randomized patients who received
at least one dose of study treatment.
Treatment differences on percentage or absolute

change in LDL-C from baseline to end of treatment were
performed using analysis of ANCOVA models, and the

missing data were imputed using the last observation
carried forward method. Least-squares (LS) mean with
95% confidence intervals (CIs) were calculated for each
group, and LS mean difference and corresponding 95%
CIs between recaticimab treatment group and placebo
were also provided with p values for pairwise compari-
sons. Descriptive statistical analyses were used to
summarize other secondary efficacy endpoints, and no
imputation was used for missing values. Adherence to
treatment was calculated as the actual total dose divided
by the total prescribed dose. Efficacy analyses were done
with SAS version 9.2.
The serum concentration-time profiles of recaticimab

at different doses and schedules were graphically pre-
sented. Individual plasma pharmacokinetics parameters
were estimated using non-compartmental methods by
Phoenix WinNonlin (Version 8.0), and descriptive statis-
tical analyses were used to report pharmacokinetics and
immunogenicity parameters.

Results
Study population
Between July 31, 2019, and June 16, 2020, 444 patients
were screened; of these patients, 113 were eligible and
underwent randomization to receive different doses and
schedules of recaticimab or matching placebo, on back-
ground atorvastatin therapy (Fig. 1). Three patients did
not receive the allocated intervention after randomization
and thus were excluded from efficacy and safety analyses,
including one patient in the placebo group, one in the
recaticimab 300Q8W group, and one in the recaticimab
300Q12W group. Of the 110 patients who received study
treatment, 107 (97.3%) completed preplanned treatment
period, whereas only three patients stopped treatment
early due to loss to follow-up, physician decision, and
COVID-19 pandemic, respectively.
The dose of background atorvastatin in all 110 patients

was 10 or 20 mg/d. Patients in the recaticimab groups
showed well compliance to treatment, with 97.8% (89/91)
of patients taking 80 to 120% of the prescribed atorvastatin
and 95.0 to 100% of patients taking at least 80% of the pre-
scribed recaticimab at different dosing schedules (100%
[10/10], 95.0% [19/20], 100% [10/10], 100% [20/20], 100%
[10/10], and 95.2% [20/21] at 75Q4W, 150Q4W, 150Q8W,
300Q8W, 300Q12W, and 450Q12W, respectively).
Baseline characteristics were generally similar between

the recaticimab groups and the placebo group, except a
little higher proportion of females in the placebo group
(Additional file: Table S1). The mean age of patients was
50.3 years (range, 22 to 65; SD, 9.48).

Efficacy
Compared with placebo, all doses and schedules of reca-
ticimab groups achieved a significant decrease in the
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primary efficacy endpoint of percentage change in LDL-C
from baseline to end of treatment (Table 1). The LS mean
percentage reductions in LDL-C were −48.63% (95% CI
−59.80, −37.46), −55.06% (−62.96, −47.17), −52.02%
(−63.12, −40.86), −48.38% (−56.32, −40.44), −43.93%
(−55.10, −32.77), and −52.77% (−60.49, −45.05) in the reca-
ticimab 75Q4W, 150Q4W, 150Q8W, 300Q8W, 300Q12W,
and 450Q12W groups, respectively, as compared with an
increase of 4.44% (−3.69, 12.57) in the placebo group (all p
values <0.0001). The LS mean percentage reductions in
LDL-C relative to placebo for recaticimab groups ranged
from −48.37 to −59.51%. The LS mean absolute reductions
in LDL-C relative to placebo ranged from −1.59 to −1.92
mmol/L in recaticimab groups.
Figure 2 shows the mean percentage change in LDL-C

concentration during whole treatment period. Rapid re-
ductions in LDL-C were observed after the initial admin-
istration in all recaticimab groups. During the first cycle,
the maximum reduction in LDL-C level occurred at
week 3 for 75Q4W (−48.18%) and at week 4 for
150Q4W (−56.74%); thereafter, the percentage change
maintained −42.11 to −54.92% in the recaticimab
75Q4W group and −54.58 to −64.53% in the recaticimab
150Q4W group. The maximum reduction in LDL-C oc-
curred at week 4 for 150Q8W (−73.52%) and 300Q8W
(−59.27%) and week 3 for 300Q12W (−65.72%) and
450Q12W (−65.52%) during the first cycle; thereafter,
there was a slight rebound before the next administra-
tion; however, substantial reduction persisted, ranging
from −52.05 to −69.32% for 150Q8W, −46.13 to
−60.48% for 300Q8W, −43.91 to −63.11% for 300Q12W,
and −44.49 to −59.56% for 450Q12W.

The percentage decreases in other lipid and apolipo-
protein measures are summarized in Table 2. Rapid and
sustained reductions in TC, non-HDL-C, ApoB, and
Lp(a) were noted in all recaticimab groups (Additional
file: Figure S2-S5). The percentage change in TC from
baseline to end of treatment ranged from −31.263 to
−37.760% in recaticimab groups, as compared with 3.534
to −3.065% with placebo. The percentage change in
non-HDL-C from baseline to end of treatment ranged
from −39.920 to −52.349% in recaticimab groups, as
compared with 7.412 to −5.957% with placebo. The per-
centage change in ApoB from baseline to end of treat-
ment ranged from −35.592 to −47.687% in recaticimab
groups, as compared with 12.565% to −6.623% with pla-
cebo. The percentage change in Lp(a) from baseline to
end of treatment ranged from −21.612 to −47.521% in
recaticimab groups, as compared with −7.505 to
−15.471% with placebo. No meaningful changes were
found in HDL-C, TG, and ApoA1 levels (Additional file:
Figure S6-S8).
Sharp and dose-dependent percentage reduction in

circulating free PCSK9 with recaticimab treatment were
detected immediately after administration (Additional
file: Figure S9). The maximum suppression of free
PCSK9 after first administration was −31.60% with reca-
ticimab 75Q4W and −44.35% with recaticimab 150Q4W
as compared with −9.57% with placebo Q4W, −47.49%
with recaticimab 150Q8W and −70.20% with recatici-
mab 300Q8W as compared with −10.17% with placebo
Q8W, and −67.47% with recaticimab 300Q12W and
−74.50% with recaticimab 450Q12W as compared with
−16.57% with placebo Q12W. Rebound was observed;

Fig. 1 Study flow. *2, 2, 2, 4, 4, and 4 patients were assigned to receive placebo at a dose and frequency of 75 mg Q4W, 150 mg Q4W, 150 mg
Q8W, 300 mg Q8W, 300 mg Q12W, and 450 mg Q12W, respectively
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however, the free PCSK9 level was always below baseline
level before next administration in the recaticimab
75Q4W, 150Q4W, and 300Q8W groups, while the free
PCSK9 level increased to higher than baseline level near
the next administration in the recaticimab 150Q8W,
300Q12W, and 450Q12W groups.

Safety assessments
Overall, the incidences of TEAEs were similar in patients
who received recaticimab (74.7% [68/91]) or placebo
(73.7% [14/19]). The most common TEAEs included
upper respiratory tract infection (19.8% with recaticimab
versus 15.8% with placebo), increased alanine aminotrans-
ferase (9.9% versus 10.5%), increased blood glucose (8.8%
versus 0), and increased gamma-glutamyltransferase (6.6%
versus 0; Table 3).
Despite a high incidence of TEAEs, majority of TEAEs

were mild (68.1% of patients treated with recaticimab ver-
sus 73.7% of patients with placebo). Five (5.5%) patients in
the recaticimab groups had moderate TEAEs. Among
them, 3 (3.3%) patients had moderate TEAEs that were
deemed related to treatment, including increased alanine
aminotransferase, increased gamma-glutamyltransferase,
increased aspartate aminotransferase, herpes simplex, and
ventricular extrasystoles (each occurred in one [1.1%] pa-
tient; Additional file: Table S2). Only one (1.1%) patient in
the recaticimab groups had a severe TEAE (increased
gamma-glutamyltransferase) that was deemed related to

the study treatment by the investigator. All moderate and
severe treatment-related TEAEs were improved or re-
solved by symptomatic treatments or interruption of study
treatment, except the outcome of a ventricular extrasys-
tole was unknown due to end of study.
During study, no patients experienced serious TEAEs,

and no TEAEs leading to treatment discontinuation or
death occurred. Injection-site reactions were reported in
five (5.5%) patients with recaticimab.

Pharmacokinetics
Plasma concentration-time curve is shown in Additional
file (Figure S10). After first administration of recatici-
mab, the median time to reach maximum serum con-
centration (Tmax) ranged from 6.0 to 9.0 days, and no
dose-dependent manner was observed (Table 4). With
the same administration schedule, the maximum serum
concentration (Cmax) was remarkably increased with in-
creasing dose (geometric mean, 12.1 μg/mL at 150Q4W
versus 5.7 μg/mL at 75Q4W, 31.4 μg/mL at 300Q8W
versus 9.8 μg/mL at 150Q8W, and 43.2 μg/mL at
450Q12W and 28.4 μg/mL at 300Q12W). At the same
dose, the Cmax was only slightly decreased with pro-
longed administration schedule. Area under the plasma
concentration-time profile from time zero to the treat-
ment (AUC0-τ) and to the last concentration measure-
ment (AUClast) showed a similar trend (Table 4).

Fig. 2 Percentage change in LDL-C during treatment. Mean percentage changes (standard error) in LDL-C from baseline to end of treatment (i.e.,
at week 16 for patients receiving treatment Q4W and Q8W and at week 24 for patients receiving treatment Q12W) are shown. LDL-C low-density
lipoprotein cholesterol
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After the last administration of recaticimab, the me-
dian Tmax was 7.0 to 7.5 days, and exposure of recatici-
mab increased in a dose-dependent manner (Table 4).
The t1/2 was similar with recaticimab treatment at differ-
ent doses and schedules, except the 450Q12W (geomet-
ric mean, 27.4 days with 450Q12W; 18.6 to 22.1 days
with other doses and schedules). No obvious differences
were observed in apparent total clearance (0.3 to 0.4 L/
day) or apparent volume of distribution (7.2 to 12.0 L).

Immunogenicity
In our study, 26.4% (24/91) of the patients treated with
recaticimab had detectable ADAs, but further analysis
showed that the serum exposure of recaticimab were
similar between patients who developed and those who
did not develop ADAs (Additional file: Figure S11). Neu-
tralizing antibodies only developed in 1.1% (1/91) of
patients.

Discussion
In the current phase 1b/2 study, administration of recati-
cimab at all tested doses and schedules provided a rapid
and sustained LDL-C reduction in patients with hyper-
cholesterolemia on stable statin dose.
It has been reported that treatment with atorvastatin

increases the level of plasma PCSK9, which partly ex-
plained why increasing statin doses only led to dimin-
ished reduction in LDL-C level [22, 23]. By binding
PCSK9, recaticimab could attenuate the interaction of

PCSK9 with the LDL receptors, supporting that addition
of recaticimab to statin therapy may result in even fur-
ther LDL-C decreases. As expected, the LS mean per-
centage reductions in LDL-C from baseline to end of
treatment were −48.63% and −55.06% in the recaticimab
75Q4W and 150Q4W groups, as compared with an in-
crease of 4.44% in the placebo group (p values <0.0001).
The reduction levels with recaticimab at Q4W dosing
schedule were similar to those of alirocumab or evolocu-
mab (−41.8 to −66.1% with alirocumab 75–150 mg
Q2W or 300 mg every 4 weeks and evolocumab 140 mg
every 2 weeks or 420 mg Q4W) [2, 15–17, 24, 25].
In clinical trials, patient adherence seemed to be not

influenced by dosing schedules; however, in clinical
practice, durability of reductions in LDL-C with lipid-
lowering medications that require frequent dosing are
reliant on patient adherence, and poor adherence may
associate with worse outcomes. For a long time, there
are only two worldwide approved PCSK9 inhibitors (i.e.,
alirocumab and evolocumab) that are given at Q2W or
Q4W dosing schedules, and large dosages are required
to sustain LDL-C reductions when administered at
Q4W. It has been reported that 76.9% of patients were
fully adherent to bi-weekly alirocumab or evolocumab in
the real-world, defined as taking at least 80% of the pre-
scribed medication, which was superior to stains [26]
but still might be improved by less frequent subcutane-
ous dosing. Until December 2020, the European Com-
mission approved inclisiran (a small interfering RNA

Table 4 Pharmacokinetic parameters for recaticimab

75 mg Q4W
(N=10)

150 mg Q4W
(N=17)

150 mg Q8W
(N=10)

300 mg Q8W
(N=15)

300 mg Q12W
(N=10)

450 mg Q12W
(N=20)

After first dose

Tmax (day) 9.0 (3.9, 14.0) 9.0 (6.0, 20.9) 7.0 (4.0, 14.0) 8.9 (2.0, 22.0) 9.0 (6.0, 21.0) 6.0 (3.9, 22.0)

Cmax (μg/mL) 5.7 (43.7%) 12.1 (35.9%) 9.8 (41.0%) 31.4 (23.6%) 28.4 (44.0%) 43.2 (39.9%)

AUC0-τ (day·μg/mL) 126 (45%) 260 (41%) 299 (37%) 1010 (26%) 1180 (40%) 1640 (46%)

AUClast (day·μg/mL) 123 (42%) 258 (37%) 299 (37%) 1010 (26%) 1180 (40%) 1640 (46%)

After last dose

Tmax (day) 7.0 (5.9, 15.0) 7.0 (3.9, 28.0) 7.0 (3.0, 17.0) 7.0 (3.9, 32.2) 7.5 (7.0, 14.0) 7.0 (4.0, 28.9)

Cmax (μg/mL) 8.7 (42.5%) 24.4 (33.9%) 13.0 (62.7%) 31.7 (41.9%) 32.0 (32.4%) 41.1 (27.0%)

t1/2 (day) 22.0 (27.3%) 22.1 (28.0%) 18.6 (11.8%) 21.7 (25.7%) 19.9 (24.8%) 27.4 (33.2%)

AUC0-τ (day·μg/mL) 197 (44%) 553 (37%) 411 (54%) 1130 (47%) 1150 (31%) 1770 (36%)

AUClast (day·μg/mL) 327 (59%) 988 (41%) 460 (55%) 1310 (48%) 1150 (31%) 1760 (36%)

AUC0-∞ (day·μg/mL) 367 (56%) 1090 (47%) 487 (53%) 1430 (51%) 1300 (38%) 2090 (43%)

CL/F (L/day) 0.4 (44.4%) 0.3 (37.2%) 0.4 (54%) 0.3 (47.1%) 0.3 (30.6%) 0.3 (36.1%)

Vz/F (L) 12.0 (33.8%) 8.4 (30.2%) 9.8 (56.4%) 8.3 (50.2%) 7.2 (18.6%) 10.1 (28.6%)

Ctrough (μg/mL) 4.8 (53.8%) 13.4 (46.1%) 1.9 (45.8%) 7.5 (61.2%) 3.0 (97.8%) 4.0 (111.1%)

Data are median (range) for Tmax and geometric mean (CV%) for other parameters
CV coefficient of variation, Tmax time to reach maximum serum concentration, Cmax maximum serum concentration, AUC0-τ area under the plasma concentration-
time profile from time zero to the treatment, AUClast AUC from time zero to the last concentration measurement, AUC0-∞ AUC from time zero to infinity, t1/2 half-
life, CL/F apparent total clearance, Vz/F apparent volume of distribution, and Ctrough trough concentration
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targeting hepatic PCSK9 synthesis) with an infrequent
dosing for heterozygous familial hypercholesterolemia
(starting with an initial dose, then administered again at
3 months and then every 6 months thereafter), based on
an LDL-C reduction of −47.9% [27]. We also designed
this study aiming to assess recaticimab with infrequent
dosing schedules. The LS mean percentage reductions in
LDL-C from baseline to end of treatment were −52.02%
and −48.38% with recaticimab at 150Q8W and
300Q8W, and −43.93% and −52.77% with recaticimab at
300Q12W and 450Q12W (all p values <0.0001 as com-
pared with the placebo group). Although there was a
slight rebound before the next administration, substan-
tial reductions in LDL-C level were observed during
whole treatment period. The percentage of patients who
fully adhered to recaticimab ranged from 95.0 to 100%
at different dosing schedules, making high compliance
with recaticimab in clinical practice worthy to be
awaited.
Except LDL-C, reductions in TC, non-HDL-C, ApoB,

and Lp(a) with recaticimab treatment were also rapid
and substantial, similar to other monoclonal antibodies
against PCSK9. Established evidence supports that in-
creased LDL-C and TC levels are causally related to ath-
erosclerotic cardiovascular disease events and mortality
[1, 3, 28]. Non-HDL-C stands for an alternative calcu-
lated LDL-C, and ApoB concentration is very highly cor-
related with LDL-C level. ApoB-containing lipoproteins
in the arterial wall could cause lipid deposition and then
the initiation, accumulate, growth, and progression of
atherosclerotic plaques, increasing the risk of athero-
sclerotic cardiovascular disease events [29]. If available,
ApoB could be considered as an alternative risk marker.
In addition, despite weaker than LDL-C, elevated Lp(a)
is an independent risk factor for atherosclerotic cardio-
vascular disease [30–32]. PCKS9 inhibitors resulted in a
reduction in Lp(a) level to 25–30%, and reduction in
Lp(a) level was found to be associated with a lower risk
of major adverse cardiovascular events after adjustment
for baseline level [33]. Consequently, recaticimab may
offer the potential for enhanced cardiovascular benefits
by lowering LDL particles and these atherogenic lipopro-
teins, which needs to be proven by long-term follow-up.
Sharp percentage reduction in circulating free PCSK9

was detected immediately after administration of recati-
cimab, but rebound was observed before next adminis-
tration, which may be caused by background
atorvastatin use [22, 23]. However, of note, despite the
high variation of PCSK9, no obvious effect on efficacy of
recaticimab was observed.
Compared with other monoclonal antibodies against

PCSK9, the half-life of recaticimab was relatively longer
than that of alirocumab and evolocumab (recaticimab:
18.6–27.4 days; alirocumab: 17–20 days; evolocumab:

11–17 days) [34, 35], which may be caused by different
binding epitope of recaticimab that contains YTE muta-
tion, an FcRn affinity-enhancing Fc mutant [36]. The
long half-life supported the substantial reductions in
LDL-C level with recaticimab therapy, even with an in-
frequent dosing.
Incidences of TEAEs were similar between recaticimab

and placebo. The majority of TEAEs with recaticimab
were mild, and almost all moderate and severe
treatment-related TEAEs can be relieved. No serious
TEAEs, fatal TEAE, or TEAE leading to treatment ter-
mination occurred, and no clinically relevant safety is-
sues emerged. The TEAE profile was similar to other
PCSK9 inhibitors. This study was limited by a short
follow-up duration. Long-term safety data and effects on
cardiovascular outcomes with recaticimab therapy are
being collected.

Conclusion
Our findings supported the use of recaticimab, even
given once every 12 weeks, as add-on therapy to stable
dose of a statin in patients with hypercholesterolemia,
providing a new safe and effective treatment option for
this population. Large-scale phase 3 studies are being
planned for recaticimab monotherapy or combination
therapy.
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