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ABSTRACT 

Purpose: Neutralizing antibodies can reduce SARS- 
CoV-2 cellular entry, viral titers, and pathologic 
damage. CT-P59 (regdanvimab), a SARS-CoV-2 neu- 
tralizing monoclonal antibody, was examined in 2 

randomized, double-blind, placebo-controlled, single 
ascending dose, Phase I studies. 

Methods: In study 1.1, healthy adults were sequen- 
tially enrolled to receive CT-P59 10, 20, 40, or 80 

mg/kg or placebo. In study 1.2, adult patients with mild 

SARS-CoV-2 infection were enrolled to receive CT-P59 

20, 40, or 80 mg/kg or placebo. Primary objectives 
of both studies were safety and tolerability up to 

day 14 after infusion. Secondary end points included 

pharmacokinetic properties. Study 1.2 also measured 

virology and clinical efficacy. 
Findings: Thirty-two individuals were randomized 

to study 1.1 (6 per CT-P59 dose cohort and 8 

in the placebo cohort). By day 14 after infusion, 
adverse events (AEs) were reported in 2 individuals 

receiving CT-P59 20 mg/kg (headache and elevated 

C-reactive protein levels) and 1 receiving CT-P59 40 

mg/kg (pyrexia) (all Common Terminology Criteria 

for Adverse Events grade 1). In study 1.2, 18 patients 
were randomized (5 per dose cohort and 3 in the 
placebo cohort). Sixteen AEs were reported in 10 

patients receiving CT-P59. No AEs in either study led 

to study discontinuation. Greater reductions in viral 
titers were reported with CT-P59 than placebo in those 
with maximum titers > 10 

5 copies/mL. Mean time to 

recovery was 3.39 versus 5.25 days. 
Implications: CT-P59 exhibited a promising safety 

profile in healthy individuals and patients with mild 

SARS-CoV-2 infection, with potential antiviral and 

clinical efficacy in patients with mild SARS-CoV-2 
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INTRODUCTION 

The SARS-CoV-2 pandemic is a global public health
crisis.1 , 2 Although public health containment measures
represent the main mitigation strategy to restrict spread
of the virus, effective treatments are also urgently
required. Accelerated clinical research programs are
evaluating a myriad of potential treatment approaches,
including antiviral drugs, anti-inflammatory agents,
and targeted immunomodulatory therapies, as well as
vaccines.3 

Entry of the coronavirus into host cells is an impor-
tant determinant of viral infectivity and pathogenesis.
This process is mediated through binding of the SARS-
CoV-2 spike (S) protein to the angiotensin-converting
enzyme 2 (ACE2) receptor located on epithelial and
endothelial cells.4 Patients with SARS-CoV-2 infection
exhibit a neutralizing antibody response against the
S protein, which reduces cellular entry of SARS-CoV-
2, decreases viral titers, reduces pathologic damage
arising from infection, and alleviates the symptoms of
infection in rodent and primate models of SARS-CoV-
2 infection.5–8 There is also evidence that neutralizing
S-reactive antibodies may confer immunity to SARS-
CoV-2 infection in humans.9 Collectively, these studies
provide proof of principle for the use of antibody
therapy against the SARS-CoV-2 S protein in the
treatment of SARS-CoV-2 infection. 

CT-P59, a potent neutralizing monoclonal antibody
against various SARS-CoV-2 isolates, was identified
through screening human monoclonal antibodies from
the peripheral blood mononuclear cells of a SARS-CoV-
2 convalescent patient.10 Complex crystal structure
studies of the CT-P59 antigen-binding fragment/SARS-
CoV-2 receptor-binding domain (RBD) suggest that
CT-P59 blocks the interaction regions between SARS-
CoV-2 S protein RBD and ACE2. CT-P59 inhibits
SARS-CoV-2 replication in vitro with an MIC 50

of 8 ng/mL, and animal models of SARS-CoV-2
infection indicate that CT-P59 is associated with a
substantial reduction in viral load and alleviation
of clinical symptoms.10 We report the outcomes
October 2021 
from the first-in-human clinical evaluations of the
SARS-CoV-2 antibody CT-P59. We conducted 2 Phase
I, single ascending dose studies primarily to assess the
safety and pharmacokinetic properties of CT-P59 in
healthy volunteers and the safety, virologic efficacy,
and pharmacokinetic properties in patients with mild
SARS-CoV-2 infection. 

PARTICIPANTS AND METHODS 

Study Design 

Study 1.1 and study 1.2 were randomized, double-
blind, placebo-controlled, parallel-group, single as-
cending dose, Phase I studies. In both studies, all
participants received a single dose of CT-P59 or
placebo via an intravenous infusion. The final protocols
for each study are included in the Appendix. 

Study 1.1 was conducted at Chungnam National
University Hospital, Daejeon, Republic of Korea. This
study consisted of 4 sequential dose cohorts, with
each including 8 healthy individuals (CT-P59, n = 6;
placebo, n = 2). Cohorts 1 (CT-P59 10 mg/kg or
placebo) and 2 (CT-P59 20 mg/kg or placebo) included
a sentinel group of 2 individuals who were initially
randomized 1:1 to receive CT-P59 or placebo. If no
tolerability concerns were reported within 48 hours
of dosing the sentinel participants, the remaining 6
participants from the same cohort were randomized
5:1 to receive CT-P59 or placebo. In cohorts 3 (CT-
P59 40 mg/kg or placebo) and 4 (CT-P59 80 mg/kg or
placebo), 8 participants were randomized in a 3:1 ratio
to receive CT-P59 or placebo without a sentinel group.
All participants were followed up for a total of 90 days
after infusion. 

Study 1.2 was conducted at 3 centers in the
Republic of Korea and Romania. This study comprised
3 sequential dose cohorts (CT-P59 20, 40, or 80
mg/kg or placebo), each including 6 patients who
were randomized in a 5:1 ratio to receive CT-P59 or
placebo via intravenous infusion. All patients will be
followed up for a total of 180 days after infusion. Dose
escalation within and among studies is described in the
Appendix. 

Healthy male or female participants 19 to 55 years
of age without SARS-CoV-2 infection were eligible for
enrollment in study 1.1. All participants were required
to weigh ≥50 kg, have a body mass index (BMI) of
18.0 to 29.9 kg/m 

2 , and be able to comply with all
requirements of the protocol. 
1707 
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Adult male or female patients 18 to 60 years of age
(or 18 to 70 years of age if enrolled in the Republic of
Korea) with mild symptoms of SARS-CoV-2 infection,
confirmed by reverse transcription–polymerase chain
reaction (RT-PCR), were eligible for enrollment in
study 1.2. Patients were required to exhibit mild
symptoms of SARS-CoV-2 infection, defined as oxygen
saturation ≥94% on room air. Evidence of prespecified
symptoms was required ≤7 days before study drug
administration. Comprehensive eligibility criteria are
provided in the supplementary material. 

Randomization and Masking 

In study 1.1, a randomization code was generated
by an unblinded statistician before the study and was
provided to an unblinded pharmacist in the study
center. The pharmacist dispensed study drug based
on the provided randomization lists. In study 1.2,
randomization was performed using an interactive
web response system by biostatisticians who were
unblinded to treatment allocation. The study drug
was dispensed by unblinded study center personnel
who were not permitted to conduct any participant
assessments. CT-P59 and placebo were prepared in
identical 20-mL single-use vials that contained identical
excipients. The only difference between the CT-P59 and
placebo formulations was the exclusion of the SARS-
CoV-2 neutralizing monoclonal antibody from the
placebo formulation. All other study center personnel,
all participants, and investigators remained blinded to
treatment allocation. 

Study Oversight 
Both studies were conducted in compliance with

the International Council for Harmonisation Good
Clinical Practice and applicable regulatory require-
ments in accordance with the Declaration of Helsinki.
The protocols and all applicable amendments were
reviewed and approved by all relevant local indepen-
dent ethics committees at each participating institution,
and national approval was granted, where required,
before commencing the study. All participants provided
written informed consent before any study-related
procedures. 

Procedures 
In study 1.1, participants were admitted to the

study center on day −1 before administration of study
drug on day 1. Participants were then discharged
1708 
on day 4 after completion of a posttreatment 72-
hour assessment. Confinement at the study site could
be extended up to day 14 after drug administration
according to the availability of the participants and
study center and at the discretion of the investigator.
In study 1.2, eligible patients were admitted to the
study site and underwent screening. If participants
still satisfied the eligibility criteria before dosing, they
received the study drug on day 1 of the study.
Confinement at the study site was required for a
minimum of 72 hours. 

In both studies, CT-P59 and placebo were ad-
ministered via a 250-mL infusion solution of 0.9%
weight/volume sodium chloride for 90 minutes . Mon-
itoring for hypersensitivity reactions was conducted
before dosing, at 15, 30, and 60 minutes from the start
of the infusion, at completion of the infusion, and at 2,
3, 6, 12, and 24 hours after the start of infusion. Blood
samples for pharmacokinetic assessment were taken
before administration of the study drug, at the end of
the infusion, at 1 hour after completion of the infusion
on day 1 (also at 4, 8, and 12 hours after infusion in
study 1.1 only), and on days 2, 3, 5, 7, 10, 14, 28,
56, and 90. In study 1.2, nasopharyngeal swabs for
assessment of viral shedding were taken before study
drug administration, daily on days 2 to 7, and on days
10, 14, 21, and 28. 

Patients in study 1.2 completed a SARS-CoV-2 Infec-
tion Symptom Checklist twice daily at approximately
12-hour intervals in the morning and evening until
clinical recovery or day 28, whichever came first.
The symptom checklist provides a patient rating of
the intensity of 7 symptoms (feeling feverish, cough,
shortness of breath or difficulty breathing, sore throat,
body pain or muscle pain, fatigue, and headache) using
a 4-point scoring scale of absent (0), mild (1), moderate
(2), and severe (3). 

Outcomes 
The final report describes study outcomes up

to completion of the 90-day follow-up period in
study 1.1, and the interim report describes study
outcomes up to day 14 of follow-up in study 1.2.
The primary objective of both studies was to evaluate
the safety and tolerability of CT-P59 up to day 14
after study drug administration. Safety assessments
included monitoring of adverse events (AEs), serious
adverse events (SAEs), AEs of special interest (infusion-
related reactions [IRRs], including hypersensitivity
Volume 43 Number 10 



J.Y. Kim et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and anaphylactic reactions), vital signs, hypersensitiv-
ity monitoring, 12-lead ECG, physical examination
findings, and clinical laboratory tests. The severity
of AEs was graded based on the Common Toxicity
Criteria for Adverse Events (CTCAE), version 5.0. In
study 1.2, additional safety evaluations included the
incidence of antibody-dependent enhancement, defined
as excessive progression of symptoms or other signs or
symptoms of SARS-CoV-2 infection considered to be
manifestations of antibody-dependent enhancement,
SARS-CoV-2 infection–related signs and symptoms,
and radiography. 

Secondary end points in both studies included
pharmacokinetic analyses of CT-P59, additional safety
monitoring, and the incidence of antidrug antibodies
(ADAs) and neutralizing antibodies during the entire
study period. This report presents pharmacokinetic
analyses conducted up to follow-up day 90 in study 1.1
and follow-up day 14 in study 1.2. Pharmacokinetic
end points include CT-P59 C max , T max , and dose
normalized C max . Additional pharmacokinetic end
points assessed in study 1.1 AUC 0–∞ 

, dose normalized
AUC 0–∞ 

, t ½, CL, and V d during the terminal phase.
Secondary end points in study 1.2 included virology, as-
sessed using quantitative RT-PCR and next-generation
sequencing, to evaluate SARS-CoV-2 genetic variants
at baseline and after treatment (Viroclinics Biosciences
BV, Rotterdam, the Netherlands). Efficacy evaluations
included time to clinical recovery (defined as all
symptoms on the SARS-CoV-2 Infection Symptom
Checklist recorded as absent or mild for at least 24
hours) and the number and proportion of patients with
clinical recovery up to day 14. 

Statistical Analysis 
Sample sizes in both studies were set empirically

based on first-in-human clinical trial guidelines from
the US Food and Drug Administration.11 Planned
enrollment was for 32 patients in study 1.1 and 18
patients in study 1.2. 

Safety analyses are based on the safety set that
included all participants who had received a full or
partial dose of CT-P59 or placebo. Pharmacokinetic
analyses are based on the pharmacokinetic set, which
includes all participants who had received a full
dose of CT-P59 and had ≥1 evaluable posttreatment
pharmacokinetic concentration result. Virologic and
clinical efficacy analyses are based on the intent-to-
treat set, defined as all participants randomly assigned
October 2021 
to receive study drug, regardless of whether dosing was
completed. 

Continuous variables are reported using descriptive
statistics, including the number of observations, means
(SDs), and medians (interquartile ranges [IQRs]),
unless otherwise specified. Categorical variables are
summarized using frequency tables giving the number
and percentage of participants within each category. 

RESULTS 

Study 1.1: CT-P59 in Healthy Volunteers 
Study 1.1 was initiated on July 21, 2020, with the

last visit on November 5, 2020, wherein a total of
53 individuals were screened and 32 were randomized
( Figure 1 A). All randomized individuals were male
and Asian, with a median age across cohorts of 24.0
years (IQR, 22–30 years) ( Table I ). No difference was
noted between dose cohorts in terms of age or BMI. In
all 32 participants, the actual dose administered was
equivalent to the prescribed dose. 

Safety Profile 

Predefined stopping criteria were not met; dosing of
study drug in each cohort was completed per protocol.
By day 14 after infusion, AEs were reported in 2
participants receiving CT-P59 20 mg/kg: 1 receiving
CT-P59 40 mg/kg and 1 receiving placebo (all mild
severity; CTCAE grade 1). No AEs were reported in the
CT-P59 10 mg/kg or 80 mg/kg cohorts. One participant
receiving CT-P59 20 mg/kg developed a headache on
day 3 after infusion, which was considered as probably
related to the study drug and resolved on the same day
with oral paracetamol. Another participant receiving
CT-P59 20 mg/kg had increased C-reactive protein
levels on day 13 after infusion. C-reactive protein levels
increased from 0.3 mg/dL on the day before study
drug administration to 3.0 mg/dL on day 14 after
infusion. This event was considered as possibly related
to the study drug and resolved 2 weeks later without
further intervention. One participant who received CT-
P59 40 mg/kg developed pyrexia 1 day after study
drug administration, with a body temperature increase
from 37.6 °C to 38.2 °C. The investigator considered
the event as probably related to the study drug; the
fever resolved 1 day later without further intervention.
One participant receiving placebo developed an IRR
that initially manifested as dyspnea that developed
15 minutes after the start of infusion but resolved
with ongoing infusion. Two hours after starting study
1709 
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Figure 1. Participant flow diagrams for study 1.1 (A) and study 1.2 (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drug administration, the participant had a mild fever
(temperature of 38 °C) that resolved the following
day without further intervention. There were no IRRs
and no evidence of a hypersensitivity reaction in any
participant receiving CT-P59. 

No SAEs were reported when all participants
had completed 14 days of follow-up. There were
no clinically meaningful changes in vital signs,
electrocardiogram, or physical examination, and only
1710 
1 participant had a clinically meaningful change in
laboratory values (increased C-reactive protein level, as
previously described). Neither ADAs nor neutralizing
antibodies were detected in any participant receiving
CT-P59 up to day 7 of follow-up. 

Between follow-up day 14 and follow-up day 90, an
additional 5 AEs and 1 SAE were reported ( Table II and
eAppendix). The SAE was the result of an unintentional
event and was considered unrelated to CT-P59. ADAs
Volume 43 Number 10 
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Table I. Baseline demographic and clinical characteristics of healthy volunteers (study 1.1). 

Characteristic CT-P59 

10 mg/kg 
(n = 6) 

CT-P59 

20 mg/kg 
(n = 6) 

CT-P59 

40 mg/kg 
(n = 6) 

CT-P59 

80 mg/kg 
(n = 6) 

Placebo 

(n = 8) 
Total 

(N = 32) 

Age, median 

(IQR), y 
33.5 (25–43) 23.5 (22–24) 21.5 (20–23) 28.5 (24–30) 25.0 (21–34) 24.0 (22–30) 

Male sex, No. 
(%) 

6 (100) 6 (100) 6 (100) 6 (100) 8 (100) 32 (100) 

Asian race, 
No. (%) 

6 (100) 6 (100) 6 (100) 6 (100) 8 (100) 32 (100) 

BMI, median 

(IQR), kg/m 

2 
26.140 

(24.72–27.47) 
20.960 

(20.54–23.03) 
23.175 

(22.94–25.74) 
23.345 

(22.00–24.57) 
24.665 

(22.64–26.46) 
23.400 

(21.88–25.87) 

BMI = body mass index; IQR = interquartile range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were not detected in any participant up to follow-up
day 90. 

Pharmacokinetic Properties 
CT-P59 C max , T max , dose normalized C max , AUC 0–∞ 

,
dose normalized AUC 0–∞ 

, t ½, CL, and V d during the
terminal phase are presented in the eAppendix. The
increase in the CT-P59 C max was proportional to dose
over the dose range of 10 to 80 mg/kg, reaching T max

at approximately 2 hours after administration in all
dose cohorts ( Figure 2 and Supplemental Table I). The
90% CI for the slope among CT-P59 dose, C max , and
AUC 0–∞ 

(log-transformed) included 1, with an 8.3-fold
increase of C max and 6.6-fold increase in geometric
mean AUC 0–∞ 

(Supplemental Table II). Mean CT-P59
t ½ was between 16.6 and 22.0 days and appeared to be
unrelated to dose. 

Study 1.2: CT-P59 in Patients With Mild 

SARS-CoV-2 Infection 

Study 1.2 was initiated on September 4, 2020. A
total of 20 patients with mild SARS-CoV-2 infection
were screened and 18 were randomized ( Figure 1 B).
Patients in the 20 mg/kg dose cohort were enrolled
at 2 study sites in the Republic of Korea; those
in the 40 mg/kg and 80 mg/kg dose cohorts were
enrolled at 1 study site in Romania. All patients in
the CT-P59 20 mg/kg dose cohort were Asian; all
those in the CT-P59 40 mg/kg and 80 mg/kg cohorts
were White ( Table III ). Median age across all cohorts
October 2021 
was 52.0 years (IQR, 49–57 years). Among the risk
factors for developing severe illness, no patients were
> 65 years of age, and 5 patients had hypertension,
obesity, or diabetes mellitus. All the higher-risk patients
were included in the CT-P59 treatment groups. All 18
patients received a dose of study drug equivalent to the
prescribed dose. Median time from symptom onset to
administration of study drug was 4 to 6 days across
the CT-P59 treatment groups and 4 days in the placebo
group. 

Safety Profile 

Predefined stopping criteria were not met; dosing
of study drug in each cohort was completed per
protocol. A total of 16 AEs were reported in 10
patients receiving CT-P59, and 3 AEs were reported
in 1 patient receiving placebo ( Table IV ). AEs of
diarrhea and increased alanine aminotransferase levels
were each reported by 2 patients receiving CT-P59; all
other AEs were reported by a single patient. All AEs
were considered unrelated to the study drug. Grade
3 AEs were reported by 2 patients receiving CT-P59
40 mg/kg (hepatocellular injury and increased alanine
aminotransferase concentration) and 1 patient receiv-
ing placebo (COVID-19 pneumonia). One patient with
a medical history of obesity and hypertriglyceridemia
who received CT-P59 40 mg/kg experienced grade 4
hypertriglyceridemia that was considered a worsening
of the patient’s preexisting condition. There were no
SAEs, AEs that led to study discontinuation, or AEs
1711 
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Table II. Safety and tolerability profiles of CT-P59 up to day 90 of follow-up in healthy volunteers (study 1.1). 

System organ class preferred term 

∗ No. (%) of healthy volunteers 

CT-P59 

10 mg/kg 
(n = 6) 

CT-P59 

20 mg/kg 
(n = 6) 

CT-P59 

40 mg/kg 
(n = 6) 

CT-P59 

80 mg/kg 
(n = 6) 

Placebo 

(n = 8) 
Total 

(N = 32) 

Total AEs 0 5 4 0 1 10 

Participants with ≥1 AE 0 4 (66.7) 3 (50.0) 0 1 (12.5) 8 (25.0) 
AEs selated to study treatment 0 2 (33.3) 1 (16.7) 0 1 (12.5) 4 (12.5) 

Grade 1 0 2 (33.3) 1 (16.7) 0 1 (12.5) 4 (12.5) 
AEs unrelated to study treatment 0 2 (33.3) 2 (33.3) 0 0 4 (12.5) 

Grade 2 0 1 (16.7) 2 (33.3) 0 0 3 (9.4) 
Grade 3 0 1 (16.7) 0 0 0 1 (3.1) 

General disorders and administration-site 
conditions 

Pyrexia (grade 1, related) 0 0 1 (16.7) 0 0 1 (3.1) 
Injury, poisoning, and procedural 

complications 
Infusion-related reaction 

† (grade 1, 
related) 

0 0 0 0 1 (12.5) 1 (3.1) 

Limb injury ‡ (grade 3, unrelated) 0 1 (16.7) 0 0 0 1 (3.1) 
Investigations 

Blood creatine phosphokinase increased 

(grade 2, unrelated) 
0 1 (16.7) 1 (16.7) 0 0 2 (6.3) 

C-reactive protein increased (grade 1, 
related) 

0 1 (16.7) 0 0 0 1 (3.1) 

γ -Glutamyl tr ansfer ase increased (gr ade 
2, unrelated) 

0 0 1 (16.7) 0 0 1 (3.1) 

White blood cells urine positive (grade 1, 
unrelated) 

0 0 1 (16.7) 0 0 1 (3.1) 

Nervous system disorders 
Headache (grade 1, related) 0 1 (16.7) 0 0 0 1 (3.1) 

Skin and subcutaneous tissue disorders 
Urticaria 

‡ (grade 3, unrelated) 0 1 (16.7) 0 0 0 1 (3.1) 
Any SAE 0 1 (16.7) c 0 0 0 1 (3.1) 
AEs leading to interruption or 

discontinuation of infusion 

0 0 0 0 0 0 

Hypersensitivity or anaphylactic reaction 0 0 0 0 1 (12.5) b 1 (3.1) 
Death 0 0 0 0 0 0 

AE = adverse event; SAE = serious adverse event. 
∗ Coded from Medical Dictionary for Regulatory Activities (MedDRA), version 23.1. 
† Grade 1 infusion-related reaction also listed as an AE manifested as onset of dyspnea 15 minutes after commencement 

of infusion that resolved with continued infusion and pyrexia (38 °C) approximately 2 hours after completion of infusion that 
resolved within 24 hours. 

‡ Grade 3 limb injury was reported as an SAE because of hospitalization for the event and was determined by the investigator 
as unrelated to the treatment; grade 3 urticaria occurred shortly after receiving a transfusion for the limb injury. The other AE 

reported in this participant was grade 3 urticaria, which occurred on the same day as the grade 3 limb injury and resolved on 

the same day. 

1712 Volume 43 Number 10 
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Figure 2. Mean serum concentrations of CT-P59 in healthy volunteers (study 1.1). Data are presented on a 

semilogarithmic scale shown as an insert. Error bars indicate SDs. 

Table III. Demographic and disease characteristics of patients with mild SARS-CoV-2 infection (study 1.2). 

Characteristic CT-P59 

20 mg/kg 
(n = 5) 

CT-P59 

40 mg/kg 
(n = 5) 

CT-P59 

80 mg/kg 
(n = 5) 

Placebo 

(n = 3) 
Total 

(N = 18) 

Age, median (IQR), y 59.0 

(56–59) 
51.0 

(48–52) 
52.0 

(43–57) 
50.0 

(49–57) 
52.0 

(49–57) 
Male sex, No. (%) 2 (40) 2 (40) 5 (100) 2 (66.7) 11 (61.1) 
Race, No. (%) 

White 0 5 (100) 5 (100) 2 (66.7) 12 (66.7) 
Asian 5 (100%) 0 0 1 (33.3) 6 (33.3) 

BMI, median (IQR), kg/m 

2 , 24.610 

(24.34–25.96) 
26.890 

(23.01–30.86) 
28.630 

(27.46–29.40) 
27.770 

(24.45–27.80) 
27.175 

(24.45–28.63) 
Time since symptom onset, 
median (IQR), d 

∗
4.0 

(3–5) 
6.0 

(5–6) 
4.0 

(4–4) 
4.0 

(4–6) 
4.0 

(4–5) 
Quantitative RT-PCR Ct value, 
mean (SD) 

24.406 

(5.0934) 
28.176 

(6.6642) 
24.651 

(5.5092) 
24.827 

(7.7960) 
25.516 

(6.2297) 

BMI = body mass index; Ct = cycle threshold; IQR = interquartile range; RT-PCR = reverse tr anscription–polymer ase chain 

reaction. 
∗ Number of days is calculated as [date of study drug administration − first start date of SARS-CoV-2 infection-associated 

symptoms + 1]. 
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Table IV. Safety and tolerability profiles of CT-P59 up to day 14 of follow-up in patients with mild SARS-CoV-2 

infection (study 1.2). 

System organ class 
preferred term 

∗
No. (%) of patients with mild SARS-CoV-2 

CT-P59 20 

mg/kg 
(n = 5) 

CT-P59 40 

mg/kg 
(n = 5) 

CT-P59 80 

mg/kg 
(n = 5) 

Placebo 

(n = 3) 
Total 

(N = 18) 

Total AEs † 5 8 3 3 19 

Patients with ≥1 AE 

‡ 3 (60) 4 (80) 3 (60) 1 (33.3) 11 (61.1) 
Grade 1 3 (60) 0 1 (20) 0 4 (22.2) 
Grade 2 0 1 (20) 2 (40) 0 3 (16.7) 
Grade 3 0 2 (40) 0 1 (33.3) 3 (16.7) 
Grade 4 0 1 (20) 0 0 1 (5.6) 

Cardiac disorders 
Palpitations, grade 2 0 1 (20) 0 0 1 (5.6) 
Gastrointestinal disorders 
Diarrhea, grade 1 2 (40) 0 0 0 2 (11.1) 
Dysphagia, grade 1 0 1 (20) 0 0 1 (5.6) 
Hepatocellular disorders 
Hepatocellular injury, grade 3 0 1 (20) 0 0 1 (5.6) 

Infections and infestations 
COVID-19 pneumonia, grade 3 0 0 0 1 (33.3) 1 (5.6) 
Candida infection, grade 2 0 0 1 (20) 0 1 (5.6) 

Investigations 
ALT increased, grade 1 0 0 1 (20) 0 1 (5.6) 
ALT increased, grade 3 0 1 (20) 0 0 1 (5.6) 
Blood CPK increased, grade 2 0 0 1 (20) 0 1 (5.6) 

Metabolism and nutrition 

disorders 
Hypertriglyceridemia, grade 4 0 1 (20) 0 0 1 (5.6) 
Musculoskeletal and connective 

tissue disorders 
Flank pain, grade 1 1 (20) 0 0 0 1 (5.6) 

Psychiatric disorders 
Insomnia, grade 1 1 (20) 0 0 0 1 (5.6) 

Respir atory, thor acic, and 

mediastinal disorders 
Productive cough, grade 1 1 (20) 0 0 0 1 (5.6) 

Vascular disorders 
Hypertension, grade 2 0 0 0 1 (33.3) 1 (5.6) 

AE = adverse event; ALT = alanine aminotr ansfer ase; CPK = creatine phosphokinase. 
∗ Coded from Medical Dictionary for Regulatory Activities (MedDRA), version 23.1. 
† There were no SAEs or AEs leading to study discontinuation, AEs of special interest (infusion-related reaction, including 

hypersensitivity and anaphylactic reaction), or deaths. 
‡ All AEs were considered by the investigator to be unrelated to the study drug. 
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Figure 3. Change in viral titer according to maximum viral load (A) < 10 

5 copies (cp)/mL, (B) > 10 

5 cp/mL, (C) 
> 10 

6 cp/mL, and (D) > 10 

7 cp/mL in patients with mild SARS-CoV-2 infection (study 1.2). Dotted 

horizontal lines represent lower limit of detection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of special interest (IRRs). There were no clinically
meaningful changes in vital signs, hypersensitivity
monitoring, ECG, radiography, physical examination,
or SARS-CoV-2 infection–related signs and symptoms.
There was also no evidence leading to suspicion of ADE
or ADA-positive results at posttreatment visit up to day
14. 

Viral Shedding 

All patients had positive results for viral shedding
based on quantitative RT-PCR at baseline. Because of
the variability in viral shedding at baseline, mean viral
titers based on quantitative RT-PCR were analyzed
according to maximum viral titers. Overall, viral
shedding in both the CT-P59 treatment groups and
placebo group decreased over time. In patients with
low maximum viral titers ( < 10 

5 copies/mL), titers
decreased regardless of study drug administration
( Figure 3 A). In patients with maximum viral titers of
October 2021 
> 10 

5 copies/mL, decrease in viral load was more rapid
among patients receiving CT-P59 (20, 40, or 80 mg/kg)
than those receiving placebo ( Figure 3 B–D). Of the 3
patients who received placebo, 2 had maximum viral
titers of < 10 

5 copies/mL, and 1 had maximum titer of
> 10 

5 copies/mL. Overall, mean change from baseline
for viral titers in nasopharyngeal swab specimens based
on quantitative RT-PCR was generally greater in the
CT-P59 treatment groups than placebo up to day 14
(Supplemental Table III). 

Next-Generation Sequencing Analysis 
None of the enrolled patients had an allele

frequency of ≥15% for Q493K or S494P variants.
Such substitutions in the S protein RBD have
been identified in nonclinical neutralization assays
as reducing susceptibility to CT-P59. Variants with
N501Y, E484K, and K417N mutations, associated
with the Alpha (United Kingdom) and Beta (South
1715 
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African) variants, were also not observed at an allele
frequency of ≥15% at baseline or after study drug
administration. 

Clinical Efficacy 
Except for 1 placebo recipient, all patients recovered

by day 14 (Supplemental Table IV). Mean time to
recovery was 3.39 days across all CT-P59 treatment
groups compared with 5.25 days among patients who
had received placebo (the patient who did not recover
was censored at day 14 and included in this analysis
at the point of censor). The mean time to clinical
recovery was 4.43 days among those who had received
CT-P59 20 mg/kg, 3.21 days among those who had
received CT-P59 40 mg/kg, and 2.52 days among
those who had received CT-P59 80 mg/kg. No patient
in CT-P59 treatment groups received other antiviral
therapy or had decreased oxygen saturation < 94%
as a result of worsening symptoms of SARS-CoV-2
infection. The patient in the placebo group who had not
recovered by follow-up day 14 received dexamethasone
orally for 11 days, remdesivir intravenously for 5 days,
and tocilizumab intravenously (3 doses for 2 days);
however, symptoms of SARS-CoV-2 infection persisted
up to and beyond day 14. 

Pharmacokinetic Properties 
Overall, pharmacokinetic results confirmed that

exposure to CT-P59 increased with dose during the
studied range of 20 to 80 mg/kg ( Figure 4 and
Supplemental Table V). CT-P59 C max increased in a
greater than dose-proportional manner. The 90% CI
for the slope between CT-P59 dose and C max (both log-
transformed) was 1.21, with 90% CIs that excluded
1 (90% CI, 1.074–1.355) (Supplemental Table II).
In all cohorts, median T max was reached 2.5 hours
after administration (Supplemental Table V), and CT-
P59 levels remained detectable up to 14 days after
administration ( Figure 4 ). 

DISCUSSION 

Data from these phase 1, single ascending dose studies
suggest that the SARS-CoV-2 S protein antibody CT-
P59 has an acceptable safety profile in healthy volun-
teers, up to 90 days after intravenous administration,
and in patients with mild SARS-CoV-2 infection, up
to 14 days after intravenous administration. In healthy
volunteers, most AEs were mild or moderate in severity
and did not require intervention. Similarly, in patients
1716 
with mild SARS-CoV-2 infection, most AEs were mild
or moderate in severity, and all AEs, including those
of CTCAE grade 3 or 4, were considered unrelated to
study drug. There were no IRRs or anaphylactic events
among individuals who had received CT-P59 in either
study. Protocol-specified dose escalation rules were
satisfied before each dose escalation in both studies,
and there was no indication of a dose-related increase
in toxicity. In healthy participants and patients with
mild SARS-CoV-2 infection, pharmacokinetic analyses
indicated that plasma levels of CT-P59 increased
with increasing dose; maximum concentrations were
reached approximately 2.5 hours after infusion. The
mean t ½ of CT-P59 at doses of 10 to 80 mg/kg, observed
by day 90 in healthy individuals, was approximately 19
days. Quantitative RT-PCR analysis of nasopharyngeal
swab specimens indicated that decrease in viral load
was similar with CT-P59 and placebo in patients with
low maximum viral load ( < 10 

5 copies/mL) but that
greater reductions in viral titers were achieved with
CT-P59 than with placebo in patients with maximum
titers > 10 

5 copies/mL. Furthermore, the mean time to
clinical recovery of SARS-CoV-2 symptoms (assessed
by SARS-CoV-2 Infection Symptom Checklist) was
shorter in patients who had received CT-P59 compared
with placebo. 

Several lines of evidence support evaluation of S
protein antibodies in the treatment of SARS-CoV-
2 infection. Preclinical data indicate that S protein
antibodies from patients with SARS-CoV-2 infection
may offer protection in models of infection. SARS-CoV-
2 neutralizing antibodies exhibit potent inhibition of
viral replication in vitro and reduce viral load, improve
pathologic mechanisms, and alleviate symptoms of
infection in rodent and primate models of SARS-
CoV-2 infection.5 , 7 Convalescent plasma therapy, in
which blood plasma from a recovered patient is
transfused to a symptomatic patient, is also undergoing
evaluation.12–14 Finally, the RBD-specific antibodies
REGN-COV-2 and LY-CoV555 are both being studied
for the treatment of SARS-CoV-2 infection.15–17 

REGN-COV-2 is a cocktail of 2 antibodies that target
nonoverlapping epitopes on the S protein, developed to
mitigate the risk of escape mutations emerging under
therapeutic pressure.15 , 17 LY-CoV555 is also an RBD-
specific antibody that protects the upper and lower
airways from SARS-CoV-2 infection in a primate model
of infection.16 Early clinical data indicate a reduction
in viral load with LY-CoV555 (2800 mg) relative to
Volume 43 Number 10 
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Figure 4. Serum concentrations of CT-P59 in patients with mild SARS-CoV-2 infection (study 1.2). Data are 
presented on a semilogarithmic scale shown as an insert. Error bars indicate SDs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

placebo in patients with mild or moderate SARS-CoV-
2 infection; however, these findings were not replicated
in patients receiving the higher 7000 mg dose.18 

There are limitations to drawing statistically robust
conclusions about the differences between the groups
in these Phase I studies, given the small sample size.
However, the safety, virology, efficacy, and pharmacoki-
netic properties of CT-P59 will be further evaluated
in a large number of patients in 2 Phase II studies
of CT-P59, which will offer greater statistical power
to determine differences between CT-P59 and placebo.
Because studies 1.1 and 1.2 were the first to evaluate
CT-P59 in healthy volunteers and patients with mild
SARS-CoV-2 infection, patients with comorbidities
considered clinically significant by the investigator
were not enrolled. Furthermore, evaluation of efficacy
in study 1.2 was limited by the inclusion of only
3 patients in the placebo group, 2 of whom had
low maximum viral titers ( < 10 

5 copies/mL). Efficacy
comparisons between CT-P59 and placebo in patients
with high maximum viral titers ( > 10 

5 copies/mL),
therefore, include only 1 patient in the placebo group.
Moreover, because this was an interim analysis of
study 1.2, additional data from patients with SARS-
CoV-2 infection who complete 180 days of follow-up,
including further clinical outcomes, will form the basis
of a later report. 
October 2021 
Since initiating this study, a number of key
variants of SARS-CoV-2 have been identified and
become prevalent. Because study 1.2 was initiated
on September 4, 2020, patients enrolled in this
study are unlikely to have been exposed to the
emerging variants in the countries where the study was
performed. Further studies are ongoing to determine
the effectiveness of regdanvimab against SARS-CoV-
2 variants. Recently, in vivo ferret challenge studies
found that a therapeutic dosage of CT-P59 decreased
upper and lower respiratory tract viral load of
the Beta (South African) variant, termed B.1.351
(K417N/E484K/N501Y), to a comparable extent as
that observed with the wild-type virus.19 The finding
of sufficient antiviral effect in B.1.351-infected animals
treated with a clinical dosage of CT-P59 suggests that
CT-P59 has therapeutic potential for patients infected
with the Beta variant of SARS-CoV-2.19 

Notably, the limited study locations resulted in a
relatively homogenous study population and, in the
case of study 1.1, a coincidental imbalance of male and
female participants. Therefore, we are cautious about
drawing conclusions about more diverse populations
until further studies have been completed. 
1717 
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CONCLUSION 

CT-P59, an experimental antibody therapy for patients
with SARS-CoV-2 infection, exhibited a promising
safety profile in healthy volunteers and patients with
mild SARS-CoV-2 infection and potential antiviral
efficacy in patients with mild symptoms of SARS-CoV-
2 infection. On the basis of the promising results from
these studies, CT-P59 was granted Investigational New
Drug applications from several countries, including the
Republic of Korea and the United States, and additional
Phase II and III studies are ongoing in outpatients
with SARS-CoV-2 infection. With 2 Phase I studies
and a Phase II study, CT-P59 was granted marketing
authorization in the Republic of Korea in February
2021. In March 2021, the European Medicines Agency
Committee for Medicinal Products for Human Use
gave a positive scientific opinion for the use of CT-
P59 for the treatment of confirmed COVID-19 in
adult patients at high risk of progressing to severe
disease (not requiring supplemental oxygen therapy).
A separate rolling review of CT-P59, which began
in February 2021, is ongoing and will provide the
basis for a European Union marketing authorization
application once completed. 
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SUPPLEMENTARY METHODS 

Dose escalation 

Dosing in study 1.1 was completed before initiation
of dosing in study 1.2. In both studies, dosing was
initiated at the lowest dose of CT-P59 in cohort 1
and then progressed to sequentially higher doses in
later cohorts. Prior to an escalation in dosing from
one cohort to the next, the Dose Escalation Committee
(DEC) reviewed all available safety data from the
preceding cohort following a 48-hour observation
period. If a safety concern was identified, the study was
to be temporarily halted and the relationship between
the safety event and study drug was to be reviewed
by the Data and Safety Monitoring Board. If no safety
or tolerability concerns were observed in the preceding
cohort, dosing was commenced in the next cohort. 

Complete eligibility criteria 

Study 1.1 

Inclusion criteria. 

1. Subject is a healthy male or female subject, aged
between 19 to 55 years (both inclusive). Health
is defined as no clinically relevant abnormalities
identified by Investigator’s decision based on a
detailed medical history, full physical examination,
including blood pressure, heart rate, respiratory
rate, and body temperature measurements, 12-
lead electrocardiogram, and clinical laboratory
tests prior to the study drug administration. 

2. Subject is confirmed as negative in severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-
2) infection test on screening and day −1 visits. 

3. Subject with a body weight of ≥50 kg and a body
mass index (BMI) between 18.0 and 29.9 kg/m 

2

(both inclusive). 
4. Subject is able to understand and to comply

with protocol requirements, instructions, and
restrictions. 

5. Subject voluntarily agrees to participate in the
study and has given a written informed consent
prior to undergoing any of the screening proce-
dures. 

6. Subjects and their partners of childbearing poten-
tial must agree to use a highly effective method
of contraception or 2 acceptable methods of
contraception until 6 months after the study
drug administration. A man or woman is of
childbearing potential if he or she is biologically
1719.e1 
capable of having children and is sexually active
in the opinion of the Investigator. Subjects and
their partners who have been surgically sterilized
for less than 6 months prior to the date of
informed consent must agree to use any medically
acceptable methods of contraception. 

Exclusion criteria. 

1. Subject has a medical history or current presence
of disease including ≥1 of the following: 
(a) History of, or current allergic reaction

such as asthma, urticaria, angioedema, and
eczematous dermatitis considered as clinically
significant in the Investigator’s opinion, or hy-
persensitivity including known or suspected
clinically relevant drug hypersensitivity to any
monoclonal antibody or any component of
the study drug 

(b) History of, or current medical condition
including gastrointestinal, renal, endocrine,
neurologic, autoimmune, hepatic, hemato-
logical metabolic (including known diabetes
mellitus), cardiovascular, or psychiatric con-
dition classed as clinically significant by the
Investigator 

(c) History of, or any concomitant active malig-
nancy 

(d) History of, or current infection with human
immunodeficiency virus (HIV), syphilis, hep-
atitis B, or hepatitis C 

(e) History of, or current infection requiring a
course of systemic anti-infective that was
completed within 28 days prior to the study
drug administration or a serious infection
(associated with hospitalization or which
required intravenous antibiotics) within 6
months before the study drug administration 

(f) History of an illness within 28 days prior
to the study drug administration that is
identified as clinically significant by the
Investigator or requires hospitalization 

(g) History of surgical intervention or an opera-
tion within 28 days prior to the study drug
administration or plans to have a surgical
procedure during the study period. 

2. Subject has a history of, or concurrent use of
medications including any prior therapy of the
following: 
Volume 43 Number 10 
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(a) Prescription medication (excluding hormonal
birth control), over-the-counter (OTC) drug,
dietary supplements or herbal remedies from
7 days or 5 half-lives (whichever is longer)
prior to the study drug administration 

(b) Any vaccination within 4 weeks prior to the
study drug administration 

(c) Treatment with any monoclonal antibody,
fusion protein, or blood transfusion within 6
months or 5 half-lives (which is longer) prior
to the study drug administration or current
use of biologics 

(d) Treatment with any other investigational
drug within 6 months or 5 half-lives
(whichever is longer) prior to the study
drug administration. 

3. A male subject who plans to father a child or
donate sperm, or a female subject is lactating or
planning to be pregnant or to breastfeed, within 6
months from the study drug administration. 

4. Subject who shows reasonable evidence of
drug/alcohol/nicotine abuse prior to the study
drug administration in the opinion of the
Investigator, or has any of the following: 
(a) Positive result for drug urine test during

screening or day −1 

(b) History or presence of regular consumption
exceeding an average weekly intake of > 14
units of alcohol within 3 months prior to the
study drug administration 

(c) Consuming more than 10 cigarettes or
equivalent per day within 1 month prior to
the study drug administration. 

5. Subject is unwilling to avoid the use of alcohol
or alcohol-containing foods, medications, or
beverage within 48 hours prior to admission and
24 hours prior to each study visit throughout the
study, or unable to refrain from smoking during
the in-house stays. 

6. Subject donated or lost 400 mL or more
whole blood within 8 weeks (plasma/platelets
donation within 4 weeks) prior to the study drug
administration. 

7. Subject shows evidence of a condition (psycho-
logical, emotional problems, any disorders or
resultant therapy) that is likely to invalidate health
information, consent, or limit the ability of the
subject to comply with the protocol requirements
in the opinion of the Investigator. 
October 2021 
8. Subject is vulnerable (e.g., employees of the clinical
trial site or any other individuals involved with
the conduct of the study, or immediate family
members of such individuals, persons kept in
prison, or other persons institutionalized by law
enforcement). 

9. Subject is not likely to complete the study for
whatever reason other than criteria listed above in
the opinion of the Investigator. 

Study 1.2 

Inclusion criteria. 

1. Adult male or female patient, aged between 18 to
60 years (both inclusive). 

2. Patient with laboratory confirmed SARS-CoV-
2 infection by reverse transcription polymerase
chain reaction (RT-PCR) at screening. 

• Note : if the patient had RT-PCR result
confirming SARS-CoV-2 infection prior to
obtaining written informed consent (but
no more than 7 days from the onset of
symptoms), the result can be allowed. 

• Note : During the Screening Period, only 1
retest for RT-PCR will be allowed, if study
drug can be administered no more than 7 days
from onset of symptom based on the retest
results. 

3. Patient has mild symptoms of SARS-CoV-2
infection, including all of the following criteria: 
(a) Oxygen saturation ≥ 94% on room air. 
(b) Not requiring supplemental oxygen. 

4. Patient has ≥1 of the following SARS-CoV-2
infection-associated symptoms within 7 days prior
to study drug administration: 
(a) Feeling feverish 

(b) Cough 

(c) Shortness of breath or difficulty breathing 

(d) Sore throat 
(e) Body pain or muscle pain 

(f) Fatigue 
(g) Headache 
(h) Chills 
(i) Nasal obstruction or congestion 

(j) Loss of taste or smell 
(k) Nausea or vomiting 

(l) Diarrhea. 
1719.e2 
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5. Patient has ≥1 of the following SARS-CoV-2
infection-associated symptoms present within 48
hours prior to study drug administration: 
(a) Feeling feverish 

(b) Cough 

(c) Shortness of breath or difficulty breathing 

(d) Sore throat 
(e) Body pain or muscle pain 

(f) Fatigue 
(g) Headache. 

6. Onset of symptom is no more than 7 days prior
to the study drug administration. Onset time of
symptom is defined as the time when the patient
experienced the presence of ≥1 symptom of the
SARS-CoV-2 infection. 

7. Patient with a body weight between 50 kg and 100
kg (both inclusive) and a BMI of ≥18.0 kg/m 

2 . 
8. Patient is able to understand and to comply

with protocol requirements, instructions, and
restrictions. 

9. Patient voluntarily agrees to participate in this
study and has given a written informed consent
prior to undergoing any of the Screening proce-
dures. 

10. Patients and their partners of childbearing poten-
tial must agree to use a highly effective method
of contraception or 2 acceptable methods of
contraception until 6 months after the study drug
administration. A woman is considered of child-
bearing potential following menarche and until
becoming post-menopausal unless permanently
sterile. A menopausal female must have no menses
more than 12 months without an alternative
medical cause prior to the date of informed
consent to be classified as not of childbearing
potential. A man is considered fertile after
puberty unless permanently sterile by bilateral
orchidectomy. Patients and their partners who
have been surgically sterilized for less than 6
months prior to the date of informed consent must
agree to use any medically acceptable methods of
contraception. 

Exclusion criteria. 

1. Patient with severe condition meeting ≥1 of the
following: 
(a) Respiratory distress with respiratory rate ≥30

breaths/minute 
1719.e3 
(b) Requires supplemental oxygen 

(c) Experience shock 

(d) Complicated with other organ failure, that
requires intensive care unit monitoring treat-
ment 

(e) Any other conditions suspected of being
severe symptoms of SARS-CoV-2 infection, in
the opinion of the Investigator, including but
not limited to radiographic findings in lung. 

2. Patient has a medical history, or current presence
of disease including ≥1 of the following: 
(a) Clinical hematology results of neutrophil

count < 1.0 × 10 

3 cells/ μL (International
System of units < 1.0 × 10 

9 cells/L) at
Screening and day 1 

(b) Clinically significant condition of allergic re-
action (e.g., urticaria, angio-oedema), atopic
condition (asthma and eczematous dermati-
tis) in the Investigator’s opinion and/or hy-
persensitivity including known or suspected
clinically relevant drug hypersensitivity to any
monoclonal antibody or any components of
study drugs 

(c) History of and/or current medical con-
dition, classed as clinically significant by
the Investigator, including gastrointestinal,
renal, endocrine, neurologic, autoimmune,
hepatic, hematological, metabolic (including
known diabetes mellitus), cardiovascular, or
psychiatric condition 

(d) History or any concomitant active malig-
nancy 

(e) History of and/or current infection with HIV,
hepatitis B, or hepatitis C 

(f) History of serious infection (associated with
hospitalization and/or which required intra-
venous antibiotics) within 6 months before
the study drug administration and/or current
infection, other than SARS-CoV-2 infection,
requiring a course of systemic anti-infective
therapy 

(g) History of an illness, other than SARS-CoV-
2 infection, within 28 days prior to the
study drug administration that is identified
as clinically significant by the Investigator
and/or requires hospitalization 

(h) History of surgical intervention and/or an
operation within 28 days prior to the study
Volume 43 Number 10 
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drug administration or plans to have a
surgical procedure during the study period. 

3. Patient had a history of or concurrent use
of medications including any prior therapy of
following: 
(a) Any vaccinations within 4 weeks prior to the

study drug administration 

(b) Blood transfusion, or participated in another
clinical trial within 3 months prior to the
study drug administration 

(c) Treatment with any monoclonal antibody,
fusion protein, or biologics within 6 months
prior to the study drug administration 

(d) Any off-label or other investigational drugs
prescribed for the treatment of SARS-CoV-2
infection 

(e) Potential antiviral drugs and/or immune-
based therapy under evaluation for treatment
of SARS-CoV-2 infection 

(f) Use of medications that are contraindicated
with standard of care. 

4. A male patient who plans to father a child or
donate sperm, or a female patient is lactating or
planning to be pregnant or to breastfeed, within 6
months from the study drug administration. 

5. Patient shows reasonable evidence of
drug/alcohol/nicotine abuse prior to the study
drug administration as opinion of the Investigator
or has following: 
(a) Positive result for drug urine test during

screening and/or in the opinion of the
Investigator 

(b) History or presence of regular consumption
exceeding an average weekly intake of > 14
units of alcohol in recent 3 months prior to
the study drug administration. 

(c) Consuming more than 10 cigarettes or
equivalent per day within 1 month prior to
the study drug administration. 

6. Patient is unwilling to avoid the use of alcohol
or alcohol-containing foods, medications, or
beverage within 48 hours prior to admission and
24 hours prior to each study visit throughout the
study, or unable to refrain from smoking during
the in-house stays. 

7. Patient donated or lost 400 mL or more whole
blood within 8 weeks (plasma/platelets donation 
October 2021 
within 4 weeks) prior to the study drug adminis-
tration. 

8. Patient shows evidence of a condition (psycho-
logical, emotional problems, any disorders or
resultant therapy) that is likely to invalidate health
information, consent, or limit the ability of the
patient to comply with the protocol requirements
in the opinion of the Investigator. 

9. Patient is vulnerable (e.g., employees of the clinical
trial site or any other individuals involved with
the conduct of the study, or immediate family
members of such individuals, persons kept in
prison or other institutionalized persons by law
enforcement). 

10. Patient is not likely to complete the study for
whatever reason other than criteria listed above in
the opinion of the Investigator. 

Study 1.1—Safety follow-up between day 14 and day 
90 

Between follow-up day 14 and follow-up day 90,
an additional 5 adverse events (AEs) and 1 serious
AE (SAE) were reported, all of which were considered
unrelated to the study drug. One subject from the CT-
P59 20-mg/kg cohort experienced an SAE of injury to
the left foot, which arose from kicking a stair. This
subject received albumin and blood transfusion for
the limb injury, as well as tetanus/diphtheria vaccine,
and immunoglobulin against tetanus. The injury was
fully recovered 14 days after onset. The same patient
had another AE of urticaria on the same day as the
SAE, which occurred after receiving a transfusion for
the SAE. In addition, 3 subjects from the CT-P59
40-mg/kg dose cohort reported 4 AEs, all of which
recovered without further intervention (increased
serum creatine phosphokinase, n = 1; increased gamma-
glutamyl transferase, n = 1; increased serum creatine
phosphokinase and pyuria, n = 1) ( Table S1–S5 ). 
1719.e4 
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Table S1. Study 1.1—Pharmacokinetics of CT-P59 up to day 90 of follow-up in healthy volunteers 
(pharmacokinetic set) 

CT-P59 10 

mg/kg n = 6 

CT-P59 

20 mg/kg 
n = 6 

CT-P59 

40 mg/kg 
n = 6 

CT-P59 

80 mg/kg 
n = 6 

AUC 0–inf , hr •ng/mL 
Mean (SD) 52,469,185.0 

(20,377,788.54) 
88,353,384.1 

(17,775,504.91) 
167,086,786.9 

(21,899,708.77) 
335,692,549.3 

(58,444,099.42) 
Geometric mean (%CV) 49,998,469.0 

(38.8) 
86,962,509.2 

(20.1) 
165,870,499.2 

(13.1) 
331,963,970.5 

(17.4) 
Median (IQR) 44,653,674.1 

(41,787,075.8–
50,708,887.4) 

86,277,822.1 

(77,535,767.7–
92,342,141.2) 

165,286,615.0 

(159,220,255.8–
179,402,510.6) 

317,548,308.8 

(311,782,823.4–
334,658,124.2) 

AUC 0–inf /dose, hr •ng/mL/mg 
Mean (SD) 68,774.1 

(22,010.25) 
70,620.6 

(20,122.52) 
54,763.5 

(6031.16) 
58,981.80 

(7971.33) 
Geometric mean (%CV) 66,463.9 

(32.0) 
68,540.6 

(28.5) 
54,478.0 

(11.0) 
58,549.0 

(13.5) 
Median (IQR) 61,433.8 

(58,708.5–
66,118.9) 

65,715.2 

(62,327.8–
72,455.7) 

56,246.6 

(48,629.9–
59,326.2) 

57,631.0 

(51,819.5–
63,286.3) 

C max , ng/mL 
Mean (SD) 233,166.7 

(37,796.38) 
406,333.3 

(43,647.07) 
1,020,000.0 

(240,084.15) 
1,941,666.7 

(267,538.16) 
Geometric mean (%CV) 230,290.3 

(16.2) 
404,385.4 

(10.7) 
994,192.2 

(23.5) 
1,925,564.8 

(13.8) 
Median (IQR) 236,500.0 

(226,000.0–
266,000.0) 

408,000.0 

(364,000.0–
435,000.0) 

1,034,500.0 

(871,000.0–
1,260,000.0) 

2,025,000.0 

(1,680,000.0–
2,150,000.0) 

T max , hours 
Mean (SD) 2.095 

(0.5015) 
2.363 

(1.5803) 
2.072 

(0.5785) 
4.052 

(4.7166) 
Geometric mean (%CV) 2.044 

(23.936) 
2.067 

(66.868) 
2.003 

(27.924) 
2.845 

(116.410) 
Median (IQR) 2.080 

(1.670–2.570) 
1.575 

(1.520–2.550) 
2.070 

(1.520–2.600) 
2.430 

(1.620–2.670) 
Dose-normalized C max , 
(ng/mL)/(mg/kg) 
Mean (SD) 23,316.7 

(3779.64) 
20,316.7 

(2182.35) 
25,500.0 

(6002.10) 
24,270.8 

(3344.23) 
Geometric mean (%CV) 23,029.0 

(16.2) 
20,219.3 

(10.7) 
24,854.8 

(23.5) 
24,069.6 

(13.8) 
Median (IQR) 23,650.0 

(22,600.0–
26,600.0) 

20,400.0 

(18,200.0–
21,750.0) 

25,862.5 

(21,775.0–
31,500.0) 

25,312.5 

(21,000.0–
26,875.0) 

( continued on next page ) 
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Table S1. ( continued ) 

CT-P59 10 

mg/kg n = 6 

CT-P59 

20 mg/kg 
n = 6 

CT-P59 

40 mg/kg 
n = 6 

CT-P59 

80 mg/kg 
n = 6 

t ½, hours 
Mean (SD) 473.3 (181.26) 426.4 (84.52) 398.6 (36.30) 526.8 (106.62) 
Geometric mean (%CV) 452.0 (38.3) 420.1 (19.8) 397.2 (9.1) 518.6 (20.2) 
Median (IQR) 409.5 

(381.3–425.7) 
419.7 

(353.3–433.2) 
397.6 

(371.1–433.7) 
486.1 

(455.5–595.3) 
CL, mL/h 

Mean (SD) 15.46 (3.5045) 14.98 (3.6165) 18.46 (2.1285) 17.20 (2.2033) 
Geometric mean (%CV) 15.05 (22.67) 14.59 (24.13) 18.36 (11.53) 17.08 (12.81) 
Median (IQR) 16.30 

(15.12–17.03) 
15.22 

(13.80–16.04) 
17.78 

(16.86–20.56) 
17.43 

(15.80–19.30) 
Vz, mL 
Mean (SD) 9848.9 (950.01) 8880.3 (907.10) 10,532.2 

(580.96) 
12,805.5 

(937.08) 
Geometric mean (%CV) 9811.9 (9.6) 8842.2 (10.2) 10,518.8 (5.5) 12,777.6 (7.3) 
Median (IQR) 9469.7 

(9155.4–
10,771.7) 

8865.9 

(8178.7–9323.6) 
10,513.2 

(10,025.9–
11,008.7) 

12,576.8 

(11,939.5–
13,570.5) 

%CV, % coefficient of variation; AUC 0–inf , area under the serum concentration–time curve from time zero to infinity; AUC 0–inf /dose, 
dose-normalized area under the serum concentration–time curve from time zero to infinity; CL, total body clearance; C max , 
maximum observed serum concentration; IQR, interquartile range; SD, standard deviation; t ½, terminal elimination half-life; 
T max , time to C max ; Vz, volume of distribution during the terminal phase. 

Table S2. Studies 1.1 and 1.2—Statistical analysis to assess dose proportionality up to day 90 in study 1.1 and day 
14 in study 1.2 (pharmacokinetic set) 

Study n 

Slope Intercept 

Estimate SE 90% CI Estimate SE 90% CI 
Coefficient of 
determination 

Study 1.1 

C max , (ng/mL) 24 1.049 0.0489 (0.965–1.133) 9.879 0.1677 (9.591–10.167) 0.9544 

AUC 0–last , ng •hr/mL 24 0.913 0.0469 (0.833–0.994) 15.558 0.1609 (15.281–15.834) 0.9451 

AUC 0–inf , ng •hr/mL 24 0.912 0.0543 (0.819–1.006) 15.589 0.1863 (15.269–15.909) 0.9277 

Study 1.2 

C max , (ng/mL) 15 1.21458 0.07939 (1.074–1.355) 9.31751 0.29628 (8.793–9.842) 0.9474 

AUC 0–inf , area under the serum concentration–time curve from time zero to infinity; AUC 0–last , area under the serum 

concentration–time curve from time zero to last quantifiable concentration; CI, confidence interval; C max , maximum observed 

serum concentration; SE, standard error. 
Estimates and 90% CIs are obtained from a power model with log-transformed pharmacokinetic parameters as the dependent 
variable and log-transformed dose (mg/kg) as the independent variable. 
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Table S3. Study 1.2—Mean change in viral titres from baseline to 7 days following treatment in nasopharyngeal 
swab specimens (intent-to-treat set) 

CT-P59 

20 mg/kg 
n = 5 

CT-P59 

40 mg/kg 
n = 5 

CT-P59 

80 mg/kg 
n = 5 

Placebo 

n = 3 

Viral shedding change from baseline, mean (log 10 copies/mL), SD 

Day 2 −0.566 (0.5148) −0.220 (1.2170) −0.344 (0.5194) −0.280 (0.8407) 
Day 3 −1.376 (0.7310) −0.880 (1.1810) −0.800 (0.7053) −0.290 (0.5903) 
Day 4 −2.314 (0.8347) −1.142 (1.2158) −2.260 (1.2750) −0.727 (0.4343) 
Day 5 −2.986 (0.9591) −1.616 (1.6198) −1.546 (1.0717) −0.733 (0.6966) 
Day 6 −2.958 (1.2363) −1.856 (1.6973) −1.844 (1.3600) −0.883 (0.5387) 
Day 7 −3.104 (1.7149) −1.758 (1.6375) −2.290 (1.1463) −0.997 (0.9691) 

SD, standard deviation. 

Table S4. Study 1.2—Clinical efficacy of CT-P59 up to day 14 of follow-up in patients with mild SARS-CoV-2 

infection (intent-to-treat set) 

CT-P59 

20 mg/kg 
n = 5 

CT-P59 

40 mg/kg 
n = 5 

CT-P59 

80 mg/kg 
n = 5 

Overall 
CT-P59 

N = 15 

Placebo 

n = 3 

Patients with clinical recovery, n (%) 
Up to day 7 4 (80) 4 (80) 5 (100) 13 (86.7) 2 (66.7) 
Up to day 14 5 (100) 5 (100) 5 (100) 15 (100) 2 (66.7) 
Time to clinical recovery, days 
Mean (SD) 4.43 (2.277) 3.21 (3.243) 2.52 (1.753) 3.39 (2.457) 5.25 (6.732) 

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SD, standard deviation. 
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Table S5. Study 1.2—Pharmacokinetics of CT-P59 up to day 14 of follow-up in patients with mild SARS-CoV-2 

infection (pharmacokinetic set) 

CT-P59 

20 mg/kg 
n = 5 

CT-P59 

40 mg/kg 
n = 6 

CT-P59 

80 mg/kg 
n = 6 

C max , ng/mL 
Mean (SD) 435,000.0 (84,911.72) 978,200.0 (220,175.38) 2,318,000 (226,870.01) 
Geometric mean (%CV) 428,758.5 (19.5) 958,142.5 (22.5) 2,309,196.7 (9.8) 
Median (IQR) 421,000.0 

(414,000–430,000) 
1,000,000.0 

(817,000–1,090,000) 
2,260,000.0 

(2,190,000–2,470,000) 
T max , hours 
Mean (SD) 2.287 (0.4407) 2.137 (0.5366) 2.127 (0.5342) 
Geometric mean (%CV) 2.245 (19.273) 2.078 (25.115) 2.069 (25.119) 
Median (IQR) 2.5 (2.4–2.5) 2.5 (1.6–2.5) 2.5 (1.6–2.5) 
Dose-normalized C max 

(ng/mL)/(mg/kg) 
Mean (SD) 21,750.0 (4245.59) 24,455.0 (5504.38) 28,975.0 (2835.88) 
Geometric mean (%CV) 21,437.9 (19.5) 23,953.6 (22.5) 28,865.0 (9.8) 
Median (IQR) 21,050.0 

(20,700–21,500) 
25,000.0 

(20,425–27,250) 
28,250.0 

(27,375–30,875) 

%CV, % coefficient of variation; C max , maximum observed serum concentration; IQR, interquartile range; SARS-CoV-2, severe 
acute respiratory syndrome coronavirus 2; SD, standard deviation; T max , time to C max . 
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