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Aims: To evaluate pharmacokinetic equivalence and preliminary safety of the
adalimumab biosimilar CT-P17 administered via autoinjector (CT-P17 Al) or prefilled
syringe (CT-P17 PFS) in healthy subjects.

Methods: This phase |, open-label study (ClinicalTrials.gov: NCT04295356) random-
ised subjects (1:1) to receive a single 40-mg (100 mg/mL) dose of CT-P17 Al or CT-
P17 PFES. Primary endpoint was pharmacokinetic equivalence of CT-P17 Al to CT-
P17 PFS for: area under the concentration-time curve from time zero to infinity
(AUCq_ing); area under the concentration-time curve from time zero to the last quan-
tifiable concentration (AUCq_j.st); maximum serum concentration (Cp,.,). Equivalence
was determined if the 90% confidence interval for the geometric least-squares mean
ratio was within the 80-125% equivalence margin. Additional pharmacokinetic
endpoints, safety and immunogenicity were evaluated.

Results: Of 193 subjects who were randomised (98 CT-P17 Al; 95 CT-P17 PFS),
180 received study drug. Pharmacokinetic equivalence was demonstrated: 90%
confidence intervals were within the 80-125% equivalence margin (AUCq_ s
93.98-114.29; AUCq_jast: 91.09-121.86; Cprax: 94.08-111.90). Mean serum CT-P17
concentrations, secondary pharmacokinetic parameters and numbers of subjects with
antidrug antibodies (ADAs) or neutralising ADAs were comparable between groups.
AUCq_insr, AUCq_1ast and C,ax Were numerically lower for ADA-positive than for ADA-
negative subjects (both groups); pharmacokinetic equivalence was also demonstrated
among ADA-positive subjects. CT-P17 Al and CT-P17 PFS were well tolerated, with
comparable overall safety profiles.

Conclusions: CT-P17 Al and CT-P17 PFS were pharmacokinetically equivalent.

Overall safety and immunogenicity were comparable between the 2 delivery devices.
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Summary for Twitter/Facebook: Pharmacokinetic equivalence demonstrated for single-dose administration of CT-P17 by autoinjector or prefilled syringe in healthy adults.
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1 | INTRODUCTION

Reference adalimumab (Humira; AbbVie, North Chicago, IL, USA) is a
tumour necrosis factor (TNF)-targeting human monoclonal antibody
approved by the US Food and Drug Administration (FDA; 2002) and
European Medicines Agency (EMA; 2003) for indications including
rheumatoid arthritis (RA).2? Adalimumab has contributed to the
revolutionary effect of biologics on immune-mediated inflammatory
disease treatment® and, with other TNF inhibitors, is important in
treatment guidelines.“’6 Since 2016, several adalimumab biosimilars
have been approved by the FDA and EMA.”™® Subsequently,
adalimumab biosimilars have been adopted rapidly in European coun-
tries.'® However, despite FDA approval, no adalimumab biosimilar has
yet been marketed in the USA due to patent disputes'?

CT-P17 is the first adalimumab biosimilar with a high-
concentration formulation, approved by the EMA in February 2021
for the same indications as reference adalimumab.?271> Aligned with
the devices available for reference adalimumab self-administration,
prefilled syringe (PFS) and autoinjector (Al) options are in develop-
ment for CT-P17.%2 Al devices represent favourable treatment
options for patients with rheumatic disease, who prefer Al over PFS
administration.*®72° In addition, high levels of usability have been
demonstrated in patients with RA despite hand disability.?*"2® To
improve convenience, the device for CT-P17 administration by Al
(CT-P17 Al) was developed as a single-use, disposable prefilled pen,
containing the same formulation as the PFS for CT-P17 (CT-P17 PFS).

This phase |, randomised, open-label study compared the pharma-
cokinetics (PK), safety and immunogenicity of CT-P17 in healthy
subjects following subcutaneous administration of a single dose of
CT-P17 Al (comparator) or, as used in prior CT-P17 clinical studies,
CT-P17 PFS (reference). The study was designed to fulfil the require-
ment to demonstrate PK similarity between the 2 delivery methods,
per FDA recommendations for developing drug products for RA

treatment.?*

2 | SUBJECTS AND METHODS

21 | Study design and procedures

This phase |, randomised, open-label, 2-arm, parallel-group study was
conducted at 2 US PPD Development sites (Austin, TX; Las Vegas,
NV). Subjects were randomised (1:1) to receive CT-P17 Al or CT-P17
PFS (day 1) followed by PK, safety and immunogenicity assessment
over the 10-week study period (until end-of-study visit [day 71]). The
randomisation code was generated by the contract research organisa-
tion before the study and provided to the study centre pharmacist,

with randomisation numbers assigned on day —1. Randomisation was

What is already known about this subject

e There are several approved biosimilars of reference
adalimumab (50 mg/mL).

e CT-P17 is a biosimilar of reference adalimumab with a
citrate free, high-concentration (100 mg/mL) formulation.

e Autoinjector and prefilled syringe devices for CT-P17
administration have not been previously evaluated;
reports suggest patients with rheumatic disease prefer

the convenience of autoinjectors.

What this study adds

o Single doses of CT-P17 administered to healthy subjects

by  autoinjector or  prefilled syringe  were
pharmacokinetically equivalent, with comparable overall
safety and immunogenicity.

e Findings support use of CT-P17, developed with a
100 mg/mL citrate-free formulation, as a treatment
option offering flexibility through its administration by

either autoinjector or prefilled syringe.

balanced by permuted blocks and stratified by day —1 body weight
(280 kg vs. <80 kg), sex (male vs. female) and study centre.

Subjects received a single 40-mg dose of CT-P17 (100 mg/mL)
via Al or PFS to the lower abdomen (excluding the 5 cm surround-
ing the navel) on day 1. CT-P17 Al and CT-P17 PFS were both
administered using 29-gauge, 1.25-cm needles. The single-use CT-
P17 Al was placed over the injection site at a 90° angle and pressed
firmly against the skin. Subjects fasted for 28 hours before and
4 hours after study drug administration; ingestion of water was
permitted as desired, excluding from 1 hour before to 1 hour after
study drug administration. Although not required for PK evaluation
of this subcutaneously administered drug, the fasting state ensured
uniformity.

The study was conducted according to the principles of the
Helsinki and the
Harmonisation Good Clinical Practice guideline. All national, state

Declaration of International Council for
and local laws and regulations were followed. Written approval of
the study protocol and informed consent form was obtained from
the institutional review board (for both study sites), and written
informed consent obtained from each subject, before study initia-
tion. The study was registered retrospectively with ClinicalTrials.gov

(NCT04295356).
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2.2 | Subjects

The Supplementary Methods detail full eligibility criteria. Briefly, sub-
jects were healthy male or female adults aged 18-55 years with body
mass index of 18.0-29.9 kg/m?. Key exclusion criteria were history of
infection with hepatitis B virus (except past resolved infection), hepa-
titis C virus, human immunodeficiency virus, or syphilis; history of
opportunistic infection, tuberculosis (latent or active), or malignancy;

and biologic treatment <6 months before day 1.

2.3 | Study endpoints

The primary objective was to demonstrate PK equivalence of CT-P17
Al vs. CT-P17 PFS in terms of area under the concentration-time
curve from time zero to infinity (AUCqy_in), area under the
concentration-time curve from time zero to the last quantifiable
concentration (AUCo_j.st) and maximum serum concentration (Cpax)-
Secondary PK endpoints were similarity of CT-P17 Al vs. CT-P17 PFS
in terms of percentage of the area extrapolated for calculation of
AUCo.inf (%AUCextrap), time to Crax (Tmax), terminal elimination half-
life (t,), terminal elimination rate constant (),), apparent total body
clearance (CL/F) and apparent volume of distribution (V,/F) during the
terminal phase after nonintravenous administration. Additional
secondary endpoints were safety and immunogenicity.

24 | Study assessments

Blood samples for PK assessment were collected at all study visits from
day 1 (Table S1). Serum adalimumab concentrations were determined
using an electrochemiluminescent method (Meso Scale Discovery,
Rockville, MD, USA). Streptavidin-coated plates were coated with bio-
tinylated TNF-o and the chemiluminescent signal was measured in rela-
tive light units using a SECTOR plate reader (Meso Scale Discovery).
The lower limit of quantification was 100 ng/mL. Concentrations
below the lower limit of quantification were set to zero before study
drug administration, then set to missing thereafter. Measurable con-
centrations after consecutive concentrations below the lower limit of
quantification during the terminal phase were also set to missing. PK
parameters were calculated by noncompartmental method using
Phoenix WinNonlin version 8.0 (Certara, Princeton, NJ, USA).

Safety evaluations included adverse events (AEs), clinical
monitoring for tuberculosis, prior/concomitant medications and
clinical laboratory tests (Table S1). AEs of special interest were
injection-site reactions (ISRs; assessed 30 + 10 minutes after study
drug administration), hypersensitivity/allergic reactions (assessed by
additional electrocardiogram and vital sign monitoring [days 1 and 2]),
infections and malignancies. Local site pain was evaluated by 100-mm
visual analogue scale within 15 minutes postdose.

For immunogenicity assessment (Table S1), antidrug antibodies
(ADAs) were detected using a validated electrochemiluminescent

bridging assay with acid dissociation (Meso Scale Discovery).
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ADA-positive samples underwent further analysis to confirm the
specificity of binding and to quantify ADA titre; assay sensitivity was
0.588 ng/mL. Samples with detectable specific anti-adalimumab anti-
bodies were tested for neutralising antibodies (NAbs). A validated
electrochemiluminescent assay with affinity capture elution (Meso
Scale Discovery) was used to measure neutralising activity against
adalimumab in human serum. Biotinylated drug and Sulfo-Tag-labelled
target were used for detection of NAbs; the resulting electro-
chemiluminescent signal was inversely proportional to the amount of
NAbs. This method was developed and validated in accordance with
EMA and FDA guidance.?>2¢ Intrarun, interday and inter-run precision
were below 13% and assay sensitivity was 113.4 ng/mL.

2.5 | Statistical analysis

The log-transformed primary endpoints (AUCo_inf, AUCo_jast and Cinay)
were analysed by analysis of covariance (ANCOVA) with treatment as
a fixed effect. Stratification factors were sex, study centre and day —1
body weight. The difference in least-squares mean (LSM) between
CT-P17 Al and CT-P17 PFS and associated 90% confidence interval
(Cl) were back-transformed to provide the ratio of geometric LSM and
corresponding 90% Cl. PK equivalence (AUCo_inf, AUCo_jast and Ciax)
was concluded if the 90% Cl was within the 80-125% equivalence
margin. A sample size of 162 subjects (81 per treatment group) pro-
vided 290% power to show PK equivalence of CT-P17 Al and CT-P17
PFS, given the primary endpoint equivalence margin, expected geo-
metric mean ratio of 1.0, and coefficient of variation of 45% (assumed
based on historical PK data in healthy individuals). Considering a 10%
dropout rate, randomisation of approximately 180 subjects (90 per
group) was required.

Analysis populations are described in the Supplementary
Methods. PK parameters were analysed in the PK population;
analyses were also conducted separately for ADA-positive (1
positive post-treatment ADA result) and ADA-negative (all negative
post-treatment ADA results) subjects. A posthoc analysis assessed the
relationship between ADA titre and primary PK endpoints by Pearson
correlation coefficients (using log,-transformed ADA titres) in each
group. P-values for correlation coefficients, and for the difference in
correlation coefficients between groups, were calculated using
Fisher's z-transformation. A posthoc analysis was conducted to
compare local site pain scores between groups using 2-sample t-tests.
Statistical analyses were performed using SAS version 9.4 (SAS

Institute, Cary, NC, USA). Missing data were not imputed.

3 | RESULTS

3.1 | Subject disposition

Subjects were randomised between 21 June 2019 and 14 August
2019; the last subject's last visit was on 15 November 2019. Overall,
193 subjects were randomised (CT-P17 Al: 98; CT-P17 PFS: 95;
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Screened
n =368

Screening failure (n = 175)
* Inclusion/exclusion criteria

not met (n = 139)

« Withdrawal by subject (n = 2)

Other (n = 34)

Y

n=193

Randomised

Y

v

CT-P17 Al CT-P17 PFS
n=98 n=95
Subject discontinued before
Subject discontinued before study drug administration (n = 8)
| study drug administration (n = 5) | * Investigator decision (n = 4)°
« Investigator decision (n = 5)° * Adverse event (n = 1)
* Other (n = 3)
Y Y
Received study drug Received study drug
n=93 n=87
Subject discontinued (n = 4)
Ly Subject discontinued (n = 1) Lyl Lost to follow-up (n = 3)
« Investigator decision (n = 1) * Protocol deviation (n = 1)
Y Y
Completed study Completed study
n=92 n=283

Characteristic
Age (y), median (range)
Male, n (%)
Ethnicity, n (%)
Hispanic or Latino
Not Hispanic or Latino
Race, n (%)?
American Indian or Alaska native
Asian
Black or African American
White
Multiracial
Screening height (cm), median (range)
Screening weight (kg), median (range)
Screening BMI (kg/m?), median (range)
Day —1 weight category, n (%)
Weight <80 kg
Weight 280 kg

CT-P17 Al (n = 93)

34 (18-55)
48 (51.6)

32(34.4)
61 (65.6)

1(1.1)
3(3.2)
34 (36.6)
53(57.0)
2(2.2)

168.80 (146.0-186.6)
70.60 (48.2-101.6)
25.40 (19.0-29.9)

65 (69.9)
28 (30.1)

Al = autoinjector; BMI = body mass index; PFS = prefilled syringe.
2Subjects from multiple races were counted only in the multiracial category.

36 (18-55)
42 (48.3)

25(28.7)
62(71.3)

0
1(1.1)
39 (44.8)
47 (54.0)

0

73.00 (47.4-106.3)
26.00 (18.5-29.9)

62 (71.3)
25(28.7)

CT-P17 PFS (n = 87)

169.50 (151.2-197.6)

FIGURE 1 Subject flow diagram.  Due to
out-of-range laboratory values or vital signs.
Al = autoinjector; PFS = prefilled syringe

TABLE 1 Baseline demographics and
disease characteristics (safety population)
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Figure 1). Thirteen (6.7%) subjects discontinued before study drug
administration (CT-P17 Al: 5 [5.1%]; CT-P17 PFS: 8 [8.4%)]), mostly by
investigator decision considering out-of-range laboratory values or
vital signs (CT-P17 Al: 5 [5.1%]; CT-P17 PFS: 4 [4.2%)]). Overall,
175 (90.7%) subjects completed the study. Five (2.6%) subjects dis-
continued after study drug administration due to loss to follow-up
(n = 3, all in the CT-P17 PFS group), protocol deviation (n = 1; CT-P17

PFS group) and investigator decision (n = 1; CT-P17 Al group).

Subject demographics and baseline characteristics were similar
between groups, with 50.0% male and 55.6% white, overall (Table 1).
At day —1, 65 (69.9%) and 62 (71.3%) subjects in the CT-P17 Al and
CT-P17 PFS groups, respectively, weighed <80 kg.
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3.2 | PKresults

Mean serum CT-P17 concentrations observed until 71 days

postdose were comparable between groups (Figure 2). Mean
peak and total (assessed by
AUCq_int, AUCq_1st and Cpax) Were equivalent for CT-P17 Al and
CT-P17 PFS: in each case, the 90% Cls for the geometric LSM
ratios for CT-P17 Al vs. CT-P17 PFS determined by ANCOVA were
within the predefined 80-125% equivalence margin (Table 2).
Median T,,.x occurred at 132 hours for both groups (Table 3). Mean
secondary PK parameters (ty, A,, CL/F, V,/F and %AUCeytrap) Were
comparable between groups.

systemic exposure of CT-P17

6000 1 —e— CT-P17 Al (n = 84)
~ ~«03=+ CT-P17 PFS (n = 80)
— 5000 A
)
© 2 4000 A
55
8% 3000 A
nc
28 20004
5 8
= 1000 A
0 - . . . . . . . . . . . . . T
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (h)
CT-P17 Al (n = 84) CT-P17 PFS (n = 80)
Hours n Mean (SD) serum CT-P17 n Mean (SD) serum CT-P17
postdose concentration (ug/L) concentration (pg/L)
Predose 84 0(0) 76 0(0)
6 80 948.1 (770.87) 76 716.3 (540.87)
12 83 1769 (1317.4) 76 1389 (912.80)
24 84 2495 (1571.7) 76 2076 (1144.5)
48 84 3415 (1726.6) 76 2968 (1344.5)
72 84 3667 (1620.9) 76 3361 (1313.2)
96 84 3800 (1536.1) 76 3533 (1222.0)
108 84 3661 (1444.1) 76 3531 (1190.4)
120 84 3710 (1418.1) 76 3565 (1190.2)
132 84 3669 (1494.1) 76 3504 (1186.5)
144 82 3697 (1450.9) 75 3567 (1165.3)
168 79 3658 (1231.3) 72 3540 (1011.5)
192 79 3615 (1171.4) 73 3511 (1046.0)
336 78 3004 (894.48) 71 2948 (770.13)
504 7 2156 (856.40) 71 2080 (754.43)
672 72 1653 (724.91) 67 1500 (641.34)
1008 67 994.4 (457.73) 62 836.4 (552.82)
1344 52 657.3 (356.35) 41 632.8 (378.03)
1680 41 424.2 (279.11) 30 471.6 (261.59)

FIGURE 2

Mean (SD) serum concentrations of CT-P17 for CT-P17 Al and CT-P17 PFS (PK population ?). # In the CT-P17 Al and CT-P17 PFS

groups, 6 and 7 subjects, respectively, were excluded due to absence of 23 time points following C,,,... Three subjects (CT-P17 Al) were excluded
due to major protocol deviations (whole volume of study drug was not administered successfully [n = 2] and dosing with morphine in a previous
clinical study [n = 1]). Al = autoinjector; Cax = maximum serum concentration; PFS = prefilled syringe; PK = pharmacokinetic; SD = standard

deviation
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TABLE 2 Statistical analysis of the primary PK endpoints (PK population?)
Parameter (units) Treatment n
Cinax (ug/mL) CT-P17 Al 84
CT-P17 PFS 76
AUCq_in¢ (h-pg/mL) CT-P17 Al 69°
CT-P17 PFS 63°
AUCo_jast (h-pg/mL) CT-P17 Al 84
CT-P17 PFS 76

gLSM Ratio of gLSMs (90% Cl) P-value
3.801 102.60 (94.08-111.90) 6244
3.705

2606.4 103.64 (93.98-114.29) .5459
2514.8

2110.7 105.36 (91.09-121.86) .5537
2003.4

Al = autoinjector; AUCq_i»s = area under the concentration-time curve from time zero to infinity; AUCq_j.st = area under the concentration-time curve
from time zero to the last quantifiable concentration; %AUCcrap = Percentage of the area extrapolated for calculation of area under the concentration-
time curve from time zero to infinity; Cl = confidence interval; C,,,.x = maximum serum concentration; gLSM = geometric least-squares mean;

PFS = prefilled syringe; PK = pharmacokinetic.

2CT-P17 Al (n = 84); CT-P17 PFS (n = 80). Four subjects in the CT-P17 PFS group who were included in the PK population discontinued the study early

and were not included in the summary statistics.

PAUC_ins PK parameter values were excluded from the summary statistics after not meeting 21 of the following: terminal elimination rate constant was
calculated with an adjusted correlation coefficient r? of 20.85 and/or a %AUCextrap < 20%.

Parameter (units) CT-P17 Al (n = 84)

Trmax ()

n 84

Median (range) 132.000 (24.00-504.18)
ty, (h)

n 69°

Mean (SD) 369.0 (139.76)
Az (1/h)

n 69°

Mean (SD) 0.002228 (0.0011047)
CL/F (L/h)

n 69°

Mean (SD) 0.01630 (0.0074049)
V,/F (L)

n 69°

Mean (SD) 7.885 (2.7536)
%AUCextrap (%)

n 69°

Mean (SD) 7.274 (4.5181)

TABLE 3 PK parameters for CT-P17

CT-P17 PFS (n = 80) .
Al and CT-P17 PFS (PK population®)

76
132.000 (48.00-505.97)

63°
355.4 (141.80)

63°
0.002313 (0.0010012)

63°
0.01690 (0.0059949)

63°
7.898 (2.7145)

63°
7.104 (4.5240)

A, = terminal elimination rate constant; %AUC..rp = percentage of the area extrapolated for calculation
of area under the concentration-time curve from time zero to infinity; Al = autoinjector; AUCq_;s = area
under the concentration-time curve from time zero to infinity; CL/F = apparent total body clearance;
PFS = prefilled syringe; PK = pharmacokinetic; SD = standard deviation; t;, = terminal elimination half-
life; Tiax = time to the maximum serum concentration; V,/F = apparent volume of distribution during the

terminal phase after nonintravenous administration.

2Four subjects in the CT-P17 PFS group who were included in the PK population discontinued the study

early and were not included in the summary statistics.

PAUCq_ins PK parameter values were excluded from the summary statistics after not meeting >1 of the
following: terminal elimination rate constant was calculated with an adjusted correlation coefficient r? of

20.85 and/or a %AUCxtrap < 20%.

3.3 | Immunogenicity

Overall, 10 (10.8%) and 5 (5.7%) subjects in the CT-P17 Al and
CT-P17 PFS groups, respectively, were ADA-positive at baseline. No

subject had a positive NAb result at baseline. Overall, 91 (97.8%)/81
(87.1%) and 85 (97.7%)/75 (86.2%) subjects in the CT-P17 Al and
CT-P17 PFS groups, respectively, had 21 post-treatment ADA/NAb-
positive result (Table 4).
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3.4 | PKfindings by ADA status

Mean serum concentrations and mean peak and total systemic exposure
parameters (AUCq_ins, AUCo_jast and Cinax) Were lower for ADA-positive
vs. ADA-negative subjects in both groups (P > .05, except for AUCq. in¢
[P =.0246]). ANCOVA showed that positive ADA status had no impact
on the equivalence of CT-P17 Al and CT-P17 PFS (Table S2). Due to low
numbers, ANCOVA could not be conducted for ADA-negative subjects.
Mean secondary PK parameters were comparable between CT-P17 Al
and CT-P17 PFS in either ADA-positive or ADA-negative subgroups.

In addition, primary PK endpoints were analysed by ADA titre. In
both treatment groups, there was a negative correlation between
AUCq_in¢ or AUCq .5t and ADA titre (Pearson r ranged from —0.6956
to —0.4582; Figure S1). There were no significant differences between
treatment groups for all primary PK endpoints (P > .05).

3.5 | Safety

The whole volume of study drug was successfully received by
91 (97.8%) and 87 (100.0%) subjects in the CT-P17 Al and CT-P17

TABLE 4 Immunogenicity results for CT-P17 Al and CT-P17 PFS
(safety population)

Subjects, n (%) CT-P17 Al (n =93) CT-P17 PFS (n = 87)

>1 ADA-positive result 91 (97.8) 85(97.7)
after study drug
administration
>1 NAb-positive result 81 (87.1) 75 (86.2)
after study drug
administration
Day 1
ADA-positive 10 (10.8) 5(5.7)
NAb-positive 0 0
ADA-negative 83(89.2) 82 (94.3)
Day 15
ADA-positive 62 (66.7) 59 (67.8)
NAb-positive 21(22.6) 25(28.7)
ADA-negative 30(32.3) 27 (31.0)
Day 29
ADA-positive 78 (83.9) 73(83.9)
NAb-positive 39 (41.9) 44 (50.6)
ADA-negative 10 (10.8) 11 (12.6)
Day 57
ADA-positive 82 (88.2) 73 (83.9)
NAb-positive 65 (69.9) 60 (69.0)
ADA-negative 6 (6.5) 7 (8.0)
End of study
ADA-positive 87 (93.5) 78 (89.7)
NAb-positive 73 (78.5) 68 (78.2)
ADA-negative 4 (4.3) 6(6.9)

ADA = antidrug antibody; Al = autoinjector; NAb = neutralising antibody;
PFS = prefilled syringe.
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PFS groups, respectively; device malfunction occurred for 2 (2.2%)
subjects in the CT-P17 Al group.

Overall, 56 (60.2%) and 45 (51.7%) subjects reported at least
1 treatment-emergent AE (TEAE) in the CT-P17 Al and CT-P17 PFS
groups, respectively (Table 5). All TEAEs recovered by study end,

4
Paz s

except for grade 1 TEAEs in 3 subjects (electrocardiogram T-wave
abnormal and dental caries [study drug-unrelated]; alanine amino-
transferase increased [study drug-related]). Two subjects receiving
CT-P17 Al reported treatment-emergent serious AEs (TESAEs): viral
meningitis and rhabdomyolysis. Both were grade 3, study drug-related
TESAESs; subjects recovered and completed the study. There were no
grade 4 TEAEs or deaths; no TEAEs led to discontinuation.

TEAEs by System Organ Class (SOC) are displayed in Table S3.
For most SOCs, incidence of TEAEs was comparable between groups.
TEAEs in the musculoskeletal and connective-tissue disorders SOC
occurred in 14 (15.1%) and 3 (3.4%) subjects in the CT-P17 Al and
CT-P17 PFS groups, respectively. All were grade 1, nonserious events
except for the grade 3 TESAE of rhabdomyolysis, and all subjects
recovered. Musculoskeletal pain (including the Preferred Term of
musculoskeletal chest pain) was experienced by 7 (7.5%) and 2 (2.3%)
subjects in the CT-P17 Al and CT-P17 PFS groups, respectively, while,

TABLE 5 Adverse events (safety population)

CT-P17 Al CT-P17 PFS
Subjects, n (%) (n=93) (n=87)
Subjects with =1 TEAE? 56 (60.2) 45 (51.7)
Study drug-related 47 (50.5) 38 (43.7)
Subjects with 21 TESAE 2(2.2) 0
Subjects with 21 TEAE due to 3(3.2) 1(1.1)
hypersensitivity/allergic
reactions®
Subjects with 21 TEAE due to 8(8.6) 6(6.9)
ISR®
Subjects with 21 TEAE due to 10 (10.8) 6(6.9)
infection
Study drug-related 7 (7.5)¢ 2(2.3)¢
Study drug-unrelated 5 (5.4)f 4 (4.6

Al = autoinjector; ISR = injection-site reaction; PFS = prefilled syringe;
TEAE = treatment-emergent adverse event; TESAE = treatment-emergent
serious adverse event.

®No subjects experienced TEAEs leading to study drug discontinuation or
death or TEAEs due to malignancy.

PAll TEAEs classified as hypersensitivity/allergic reactions were considered
study drug-related and were grade 1-2 in intensity.

“All TEAEs classified as ISR were considered study drug-related and were
grade 1 in intensity.

dGrade 1 upper respiratory tract infection (n = 3), grade 3 viral meningitis
(n = 1), grade 2 subcutaneous abscess (n = 1), grade 2 urinary tract
infection (n = 1), grade 1 pyuria (n = 1).

®Grade 2 urinary tract infection (n = 2).

fGrade 2 urinary tract infection (n = 2), grade 2 upper respiratory tract
infection (n = 1), grade 1 nasopharyngitis (n = 1), grade 1 vaginal infection
(n=1).

&Grade 2 upper respiratory tract infection (n = 1), grade 1 upper
respiratory tract infection (n = 1), grade 1 cystitis (n = 1), grade 1
vulvovaginal mycotic infection (n = 1).
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correspondingly, 4 (4.3%) and 1 (1.1%) subjects reported back pain. In
addition, 4 (4.3%) and 2 (2.2%) subjects (both CT-P17 Al group)
reported arthralgia and myalgia, respectively. One (1.1%) subject (CT-
P17 Al group) reported a grade 3 TESAE of rhabdomyolysis following
strenuous activity; the investigator confirmed there was no significant
change in renal or cardiac function. This subject recovered in 8 days
after receiving hydration; they completed the study.

Overall, the most frequently reported TEAEs were headache and
ISR (Table S4). Increased blood creatine phosphokinase (CPK) was
reported in 9 (9.7%) and 4 (4.6%) subjects in the CT-P17 Al and
CT-P17 PFS groups, respectively. This included 3 subjects with CPK
levels >10x the upper limit of normal (ULN) in the CT-P17 Al group:
1 subject with a TEAE of rhabdomyolysis had a CPK level of 16 652
IU/L, 1 subject had a CPK level of 11 620 IU/L that was reported as
TEAE of increased blood CPK and 1 subject had a CPK level of
4519 IU/L that was captured from laboratory testing but not reported
as a TEAE. Ten subjects (CT-P17 Al: 6 [6.5%]; CT-P17 PFS: 4 [4.6%)])
had CPK results 2.0-5.1x the ULN. CPK elevations returned to
normal at the next regular visit (within 14 days) in 8 subjects, including
the 2 who had reported the highest CPK values. Of the 5 remaining
subjects who developed CPK elevation, CPK decreased to 1.5x the
ULN within 14 days in 3 subjects and within 28 days and 42 days in
the remaining 2. All 13 subjects completed the study, and other than
for the subject with rhabdomyolysis, no relevant clinical AEs were
reported. There was no concordance between the subjects who
reported musculoskeletal or connective-tissue disorders and those
with blood CPK elevations.

Three (3.2%) and 1 (1.1%) subjects experienced TEAEs of hyper-
sensitivity/allergic reaction in the CT-P17 Al and CT-P17 PFS groups,
respectively (Table 5). Pruritus was the most common sign and symp-
tom, reported by 2 (1.1%) subjects receiving CT-P17 Al only. During
hypersensitivity monitoring, there were some clinically notable low
and high vital sign results; however, none were reported as TEAEs
and there were no marked differences between groups. Eight (8.6%)
and 6 (6.9%) subjects experienced TEAEs classified as ISRs in the CT-
P17 Al and CT-P17 PFS groups, respectively (Table 5). Injection-site
erythema was the most common sign and symptom (CT-P17 Al:
5 [5.4%] subjects; CT-P17 PFS: 2 [2.3%]). Ten (10.8%) and 6 (6.9%)
subjects experienced TEAEs classified as infection in the CT-P17 Al
and CT-P17 PFS groups, respectively, with these being deemed study
drug-related for 7 (7.5%) and 2 (2.3%) subjects, correspondingly. Study
drug-related infections experienced by at least 1 subject were upper
respiratory tract infection (CT-P17 Al group: 3 [3.2%)] subjects) and
urinary tract infection (CT-P17 Al: 1 [1.1%]; CT-P17 PFS: 2 [2.3%]).
No subject had any signs or symptoms indicative of tuberculosis
during the study. There were no TEAEs of malignancy.

No more than 1 subject in each group had abnormal, clinically
significant postbaseline haematology laboratory parameters. There
were no notable differences between groups. In both groups, the
most frequently reported grade 3 laboratory parameter was decreased
neutrophil count (CT-P17 Al: 2 [2.2%] subjects; CT-P17 PFS:
3 [3.4%]). Neutropenia (neutrophil count <1.0 x 10%/L) occurred in
5 subjects. Neutrophil counts returned to above this level when

evaluation was repeated on the same day (2 subjects) or at the next
routine visit within 5 or 14 days (2 subjects); this was also the case for
1 subject who had 2 episodes of neutropenia. No infections were
associated with these transient episodes of neutropenia, which were
considered not to be clinically significant by the investigator.
Following study drug administration, mean (standard deviation)
local site pain score by 100-mm visual analogue scale was 0.8 (2.55)
mm in the CT-P17 Al group and 1.2 (7.33) mm in the CT-P17 PFS

group. Local site pain scores did not differ (P > .05) between groups.

4 | DISCUSSION
PK equivalence was established for CT-P17 Al and CT-P17
PFS regarding mean peak and total systemic exposure, assessed by
AUCq_int, AUCq_jast and Ciay, following administration of a single
subcutaneous dose in healthy individuals. Secondary PK parameters
(%AUCcxtraps Tmaxs V2/F, A, ty, and CL/F) were comparable between
groups. CT-P17 Al and CT-P17 PFS were well tolerated, with compa-
rable overall safety, although a higher frequency of TEAEs in the
musculoskeletal and connective-tissue disorders SOC was reported
for subjects in the CT-P17 Al group. Immunogenicity profiles were
comparable between groups, with lower mean peak and total expo-
sure parameters reported for ADA-positive than for ADA-negative
subjects in both groups.

Comparability of PK parameters between CT-P17 Al and CT-P17
PFS is consistent with previous reports for other adalimumab bio-

similars. Equivalence?”-28 29,30

or similarity of mean peak and total sys-
temic exposure, in terms of parameters including AUCq_inf, AUCq_ast
and C.x has been demonstrated following the administration of
single doses of adalimumab biosimilars (40 mg/0.8 mL) via Al or PFS
in healthy volunteers. Regarding the secondary PK endpoints evalu-
ated in this study, median T,,.x (132 hours in both groups) was similar
to that in 2 studies that evaluated the adalimumab biosimilar Bl
695501 (108-132 and 144-168 hours).?? In addition, the comparabil-
ity of t,,2® and CL/F?7?° between groups aligns with previous reports
for adalimumab biosimilars administered by Al or PFS.

In this study, a slightly greater proportion of subjects in the
CT-P17 Al group experienced TEAEs than in the CT-P17 PFS group,
consistent with the occurrence of TEAEs when the adalimumab bio-
similars FKB32728 or SB527 were administered to healthy individuals.
However, when patients with RA were treated with SB5, overall
safety was comparable for Al and PFS administration.'® As in previous
studies comparing administration of adalimumab biosimilars by both
Al and PFS, headache and ISRs were among the most common TEAEs
in this study.27-2830

Compared with subjects in the CT-P17 PFS group, a greater
number of subjects in this study who received CT-P17 by Al reported
musculoskeletal pain, ISRs and transient blood CPK increases; such
AEs are listed as very common or common in the reference
adalimumab summary of product characteristics.2 TEAESs in the muscu-
loskeletal and connective-tissue disorders SOC were reported more
receiving CT-P17 by Al than PFS.

frequently in subjects
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Musculoskeletal pain was the most frequently reported event in this
SOC. All but 1 event were nonserious TEAEs of grade 1 intensity and
all subjects recovered without sequalae. The proportion of subjects
reporting musculoskeletal and connective-tissue disorders in the CT-
P17 Al group is aligned with those reported in the VOLTAIRE-AI and
VOLTAIRE-TAI studies of Bl 695501 administered by Al (11.1 and
20.0%).%° As was also observed for Bl 695501, a slightly greater
proportion of subjects receiving CT-P17 by Al reported ISRs than did
those receiving CT-P17 by PFS.2? Three subjects who reported
musculoskeletal pain also reported ISRs, although these events are
unlikely to have been related since the location of the reported pain did
not correspond to the injection site or they were not experienced con-
currently. No subject reported musculoskeletal-related TEAEs or ISR
TEAEs in addition to CPK elevation, other than 1 subject in the CT-P17
Al group who reported a grade 3 TESAE of rhabdomyolysis, which is
listed as an uncommon AE in the summary of product characteristics for
reference adalimumab?; however, this subject recovered and completed
the study. Transient neutropenia (neutrophil count <1.0 x 10°/L)
occurred in 5 subjects (CT-P17 Al: 2 [2.2%]; CT-P17 PFS: 3 [3.4%)]), but
neutrophil counts returned to >1.0 x 10?/L when retested on the same
day or at the next routine visit, without correlation with infection. Taken
together, these safety findings are consistent with those previously
reported for reference adalimumab and adalimumab biosimilars. Local
site pain scores were minimal and did not differ between groups,
consistent with the comparability of injection-site pain for SB5 adminis-
tered by Al or PFS to patients with RA.*®

The proportion of ADA-positive subjects at baseline (CT-P17 Al:
10.8%; CT-P17 PFS: 5.7%) falls within the 2-11% false-positive rate
that might be expected for such an assay.>*? No subject was
NAb-positive at baseline. During the study, the proportions of both
ADA-positive and NAb-positive subjects were comparable between
groups. More than 97% of subjects in each group had ADA-positive
status, reflecting the high sensitivity of the electrochemiluminescent
detection method. Of those who were ADA-positive, most had
positive ADA results at consecutive visits (until end of study).
Similarly high rates of ADA positivity have been reported in studies of
adalimumab biosimilars administered to healthy subjects by Al or
PFS,%8 and comparable immunogenicity of PFS-administered reference
adalimumab and adalimumab biosimilars has also been observed.333
We also analysed PK parameters by ADA status. ANCOVA findings
demonstrated that mean peak and total exposure parameters were
lower for ADA-positive than for ADA-negative subjects in both CT-
P17 groups, in line with previous reports for reference adalimumab
and adalimumab biosimilars.3%3> However, because of the small num-
ber of ADA-negative subjects, these subgroup analyses should be
interpreted with caution. Primary PK parameters were also analysed by
ADA titre: PK parameters tended to be lower for subjects with higher
titres, except for C,.x, for which there was no correlation.

Other studies in the CT-P17 clinical development programme
evaluated biosimilarity of CT-P17 and reference adalimumab adminis-
tered by PFS.241> Patients with rheumatic disease have indicated a
preference for Al over PFS administration of medications'®~2°; there-

fore, the availability of an Al device option for CT-P17 administration
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could benefit patients. In accordance with FDA recommendations for
the development of drug-device combinations for RA treatment,?*
this study compared the PK profile for a single 40-mg dose of CT-P17
Al and CT-P17 PFS. The findings from this study establish the PK
equivalence of CT-P17 Al and CT-P17 PFS. Human factor studies
(unpublished data on file, Celltrion, Inc., Incheon, Republic of Korea)
have established that CT-P17 Al is safe and effective for the intended
users, uses and use environments, and a study in the CT-P17 clinical
development programme®® confirmed the usability of CT-P17 Al in
patients with RA (unpublished data on file, Celltrion, Inc.).

Limitations of this study include that it was not powered to for-
mally assess safety, so there could be numerical differences in safety
findings between groups that may not reflect true differences. Enrol-
ment of both male and female subjects might increase variability in PK
findings beyond that explained by differences in body weight, since

7 including

drug PK profiles can differ between males and females,?
those reported for reference adalimumab.3837

As an adalimumab biosimilar with a concentration of 100 mg/mlL,
replicating the high-concentration formulation of reference
adalimumab, CT-P17 offers potential benefits for patients. Patients
with plaque psoriasis, inflammatory bowel disease, or adult uveitis
who are initiating adalimumab would require fewer injections than if
they were treated with low-concentration reference or biosimilar
adalimumab. Although reports vary, citrate-buffered vs. citrate-free
drug formulations have been associated with increased injection-site
pain on subcutaneous administration, possibly due to greater tissue
pH changes with citrate-containing formulations.*®** Indeed, reduced
discomfort during injection has been observed with citrate-free
preparations of reference adalimumab and the adalimumab biosimilar
ABP 501 in RA, FKB327 in a pooled analysis of patients with RA and
healthy subjects, ABP 501 in plaque psoriasis, and reference
adalimumab in inflammatory bowel disease.*>™#> In addition to the
citrate-free buffer composition, the smaller needle gauge (29- vs.
27-gauge) and lower injection volume compared with the low-
concentration reference adalimumab formulation*® may contribute to
the minimal local site pain reported in this study, since these are
3 major product-related factors that influence injection-site pain.*®4!

In summary, this study demonstrated equivalence of PK parame-
ters for CT-P17 Al and CT-P17 PFS in healthy subjects. Overall safety
and immunogenicity profiles were comparable for the 2 administration
methods. These results suggest that CT-P17 administered via Al could

be an alternative option for adalimumab treatment.
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