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 3 

Abstract 31 

SCTA01 is a novel monoclonal antibody with promising prophylactic and therapeutic 32 

potential for COVID-19. This study aimed to evaluate the safety, tolerability, 33 

pharmacokinetics (PK) and immunogenicity of SCTA01 in healthy adults. This was a 34 

randomized, double-blind, placebo-controlled, dose-escalation phase I clinical trial. Healthy 35 

adults were randomly assigned into the following four cohorts, Cohort 1 (n=5, 3:2), Cohort 2 36 

(n=8, 6:2), Cohort 3 and Cohort 4 (both n=10, 8:2), to receive SCTA01 (5, 15, 30 and 50 37 

mg/kg, respectively) versus placebo. All participants were followed up for clinical, 38 

laboratory, PK and immunogenicity assessments for 84 days. The primary outcomes were the 39 

dose-limiting toxicity (DLT) and maximal tolerable dose (MTD), and the secondary 40 

outcomes included PK parameters, immunogenicity and adverse events (AE). Of the 33 41 

participants, 18 experienced treatment-related AEs; the frequency was 52.0% (13/25) in 42 

participants receiving SCTA01 and 62.5% (5/8) in those receiving placebo. All AEs were 43 

mild. There was no serious AE or death. No DLT was reported, and MTD of SCTA01 was not 44 

reached. SCTA01 with a dose range 5-50mg/kg had nearly linear dose-proportional increases 45 

in Cmax and AUC parameters. An anti-drug antibody response was detected in four (16.0%) 46 

participants receiving SCTA01, with low titers, between the baseline and day 28, but all 47 

became negative later. In conclusion, SCTA01 up to 50mg/kg was safe and well-tolerated in 48 

healthy participants. Its PK parameters were nearly linear dose-proportional. 49 

Trial registration: ClinicalTrials.gov NCT04483375. 50 

 51 

Keywords: COVID-19, SARS-Cov-2, monoclonal antibody, safety, pharmacokinetics 52 

53 

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/a

ac
 o

n 
09

 O
ct

ob
er

 2
02

1 
by

 3
6.

11
2.

10
0.

51
.



 4 

Introduction 54 

Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome 55 

coronavirus 2 (SARS-CoV-2) and manifesting as respiratory tract infection with severe 56 

multiorgan dysfunction, has become a worldwide pandemic since the first reported case in 57 

December 2019 (1). The number of confirmed cases of COVID-19 has exceeded 103 million 58 

with over 2 million deaths as of February 1, 2020 (2). Remdesivir, a nucleotide prodrug of an 59 

adenosine analog, is currently the only drug approved for the treatment of COVID-19 (3), 60 

and efficacious therapeutic strategies for COVID-19 are still largely lacking.  61 

 62 

Antibody-based passive immunotherapies including convalescent plasma and monoclonal 63 

antibodies are reported to be promising treatment options for COVID-19 as they neutralize 64 

SARS-CoV-2 by primarily targeting the receptor-binding domain (RBD) of the spike protein 65 

that mediates its entry into the host cells (4-13). Previous studies have shown that 66 

convalescent plasma is associated with improved viral load suppression, clinical symptoms 67 

and survival in the treatment of COVID-19 (6-13). However, the collection of sufficient 68 

plasma from infected COVID-19 patients is not always feasible and practical. Thus, 69 

monoclonal antibodies are highly expected to play a critical role in fighting against COVID-70 

19. Currently, more than 20 anti-SARS-CoV-2 monoclonal antibodies are being investigated 71 

in the preclinical and clinical trials (14). Based on the clinical benefits and verified viral load 72 

decline in outpatient trials, an antibody cocktail consisting of casirivimab and imdevimab, 73 

and bamlanivimab as a monotherapy have been approved by the Food and Drug 74 

Administration of the United States of America in November 2020 for emergency use to treat 75 

patients with mild to moderate COVID-19 symptoms (5, 15, 16). Although bamlanivimab 76 

alone failed to demonstrate a clinical benefit for hospitalized COVID-19 patients without 77 

end-stage organ failure (17), a combination of bamlanivimab with etesevimab significantly 78 
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 5 

reduced hospitalizations and deaths among high-risk patients recently diagnosed with 79 

COVID-19 (18). Increasing evidence suggests that anti-SARS-CoV-2 monoclonal antibodies 80 

are efficacious in the prevention and treatment of COVID-19 (19). 81 

 82 

SCTA01, also named HB27, is a newly developed monoclonal antibody of IgG1 subtype with 83 

functions similar to bamlanivimab, but possesses unique features (20). The Fc-mutated 84 

(LALA) modification of SCTA01 not only reduces antibody-dependent enhancement (ADE) 85 

and antibody-dependent cell cytotoxicity (ADCC), but also guarantees its high-affinity 86 

neutralizing responses (Supplementary Figure 1) (20). Our previous in vitro study validated 87 

the neutralizing activity of SCTA01 with a classical plaque reduction neutralization test value 88 

of 0.22nM (20). In addition, both prophylactic and therapeutic efficacies of SCTA01 were 89 

demonstrated in animal experiments (20). Specifically, a single dose of 20 mg/kg 90 

administered either before or 2 hours after SARS-CoV-2 exposure both resulted in >99.9% 91 

reduction of the viral RNA load 5 days post-infection in the lungs and trachea in the mice 92 

model, accompanied by alleviation of pulmonary pathological damage (20). In the rhesus 93 

monkey model, no obvious adverse events (AE) were observed when administrated with 10-94 

fold of the effective dose of SCTA01 (500mg/kg) (20). 95 

 96 

Based on these encouraging findings in vitro and in animal models, this randomized, double-97 

blind, placebo-controlled phase I study was carried out to evaluate the safety, tolerability, 98 

pharmacokinetics (PK) and immunogenicity of SCTA01 targeting SARS-CoV-2 in healthy 99 

adults.  100 

 101 

Results 102 

Demographics and baseline characteristics of the participants 103 
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 6 

Overall, 33 participants (22 males and 11 females with an average age of 31.4±6.8 years) 104 

were randomized to receive SCTA01 (n=25) or placebo (n=8) between July 24, 2020 and  105 

August 21, 2020.  The baseline demographic characteristics were balanced across cohorts 106 

(Table 1).  107 

 108 

The average follow-up duration was 85.3 days for participants receiving SCTA01 and 84.5 109 

days for those receiving the placebo. All participants completed the planned dose of SCTA01 110 

or placebo (Table 2). 111 

 112 

Safety and tolerability 113 

Overall, 21 participants experienced 49 AEs; 18 participants had 34 AEs that were classified 114 

as TRAEs. The percentage of participants with TRAEs was lower with SCTA01 than placebo 115 

[13 (52.0%) vs. 5 (62.5%)]. All TRAEs were mild at grade 1 or 2, and no SAE or death was 116 

observed. Thus, there was no DLT, and MTD of SCTA01 was not reached in the present study. 117 

(Table 3, Supplementary Table 1).  118 

 119 

 Most TRAEs were experienced only by one participant receiving SCTA01. TRAEs occurring 120 

at a frequency greater than 10% included increased blood conjugated bilirubin (n=4, 16.0%) 121 

and unconjugated bilirubin (n=3, 12.0%) in participants receiving SCTA01, and increased 122 

blood unconjugated bilirubin (n=1, 12.5%), increased aspartate aminotransferase (n=1, 123 

12.5%), decreased lymphocyte count (n=1, 12.5%), increased white blood cells in the urine 124 

(n=1, 12.5%) and decreased diastolic blood pressure (n=1, 12.5%) in participants receiving 125 

the placebo. The increased levels of blood bilirubin and alanine aminotransferase did not 126 

exceed 2 times the upper limit of normal (ULN). TRAEs were mostly self-recovered. Rash 127 

developed in a participant receiving 50mg/kg of SCTA01 was recovered after treatment with 128 
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 7 

loratadine combined with mometasone furoate cream, and epistaxis developed in another 129 

participant receiving 50mg/kg of SCAT01 was recovered after symptomatic medications 130 

(Table 3).   131 

 132 

PK profiles 133 

The mean SCTA01 serum concentrations versus time (linear and semi-logarithmic) displayed 134 

a dose-dependent manner (Figure 1). 135 

 136 

The median Tmax values were 1.32, 1.92, 2.83, and 3.16 h for SCTA01 doses of 5 mg/kg, 15 137 

mg/kg, 30 mg/kg, and 50 mg/kg, respectively. Cmax, AUC0-t, AUC0-∞, and AUC0-28d increased 138 

in a dose-dependent manner after SCTA01 infusion. The mean value of t1/2 in each dose 139 

group was relatively close, between 25.8 and 30.2 days. In addition, similar CL and Vd 140 

values at different doses of SCTA01 were observed (Table 4). 141 

 142 

The dose-proportional PK properties after SCTA01 administration are shown in 143 

Supplementary Table 2. Within the evaluated SCTA01 dose range (5-50 mg/kg), the slope β144 

1 of dose proportionality of main PK parameters (Cmax, AUC0-t, AUC0-∞ and AUC0-28d) were 145 

close to 1, indicating that PK of SCTA01 was linear and dose-proportional in the dose range 146 

of 5-50 mg/kg (Supplementary Figure 2). 147 

 148 

Immunogenicity 149 

The incidences for a positive ADA and Nab response were 1/3, 1/6, 1/8, and 1/8, and 0/3, 1/6, 150 

1/8 and 1/8, in the 5, 15, 30, and 50 mg/kg cohorts, respectively. Totally 4 out of 25 (4/25) 151 

and 3 out of 25 (3/25) participants had positive responses of ADA and Nab, respectively 152 
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 8 

(Table 5). One participant receiving 50mg/kg of SCTA01 had positive ADA and Nab 153 

responses at the baseline and on day 7. One participant receiving 15mg/kg of SCTA01 had a 154 

positive ADA response on days 7 and 28, and a positive Nab at day 28. One receiving 155 

30mg/kg of SCTA01 had positive ADA and Nab responses on day 7. One in 5mg/kg of 156 

SCTA01 had a positive ADA but negative Nab on day 7. No correlation was found between 157 

the positive responses and SCTA01 doses, and all positive response titers were low. All 158 

participants became negative for ADA and Nab responses at the subsequent time points 159 

(Table 5). 160 

 161 

Discussion 162 

The ongoing COVID-19 pandemic underlines the urgent need to develop prophylactic and 163 

therapeutic agents. The novel monoclonal antibody SCTA01 for the treatment of COVID-19 164 

was supported by our preclinical study which proved its nonclinical safety and antiviral 165 

activity (20). This phase I clinical trial demonstrated that SCTA01 appeared to be safe and 166 

tolerable at a single dose up to 50mg/kg in humans. All observed TRAEs were mild and most 167 

were self-recovered, and no SAE or death was observed. The dose-proportional PK 168 

characteristics of SCTA01 supported a single intravenous administration which may well 169 

cover the clinical disease course of COVID-19. In addition, a transient ADA response with 170 

low titers was observed in a small proportion of participants receiving SCTA01. 171 

 172 

The present phase I trial in healthy volunteers exhibited a favorable safety in humans. During 173 

the 12-week observation period, no DLT was reported and hence no MTD of SCTA01 was 174 

established. No TRAE with severity greater than grade 3 was observed. An increased blood 175 

bilirubin level was the most common TRAE experienced in participants receiving the 176 

SCTA01 (n=7), but the level did not exceed 2 times the ULN. Protein in urine, sinus 177 
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 9 

bradycardia, prolonged QT interval and rash occurred in participants receiving SCTA01, but 178 

in none of those receiving the placebo. However, protein in urine presented in two 179 

participants receiving 5mg/kg and 15mg/kg, respectively, was mild (at grade 1), transient and 180 

self-recovered within one week after the completion of the SCTA01 administration. One 181 

participant receiving SCTA01 at 15mg/kg had a baseline sinus rhythm of 62 beats per minute 182 

experienced sinus bradycardia (47 beats per minute) on day 3 and recovered without 183 

intervention after 7 hours.  Another one receiving the same dose of SCTA01 with a baseline 184 

QT interval close to the lower limit of normal (QTcB 449ms, QTcF 442ms) developed 185 

prolonged QT interval at grade 1 or 2 on days 3 (QTcB 460ms, QTcF 454ms), 14 (QTcB 186 

451ms, QTcF 448ms), 42 (QTcB 458ms, QTcF 449ms) and 84 (QTcB 444ms, QTcF 449ms). 187 

However, no cardiac symptoms were reported, and the electrocardiogram findings were not 188 

considered clinically significant. Rash experienced in one participant receiving 50mg/kg of 189 

SCTA01 was successfully treated with loratadine and mometasone furoate cream. It is 190 

noticeable that previous clinical trials of other neutralizing antibodies, LY-CoV555 and 191 

REGAN-COV2, in outpatients reported symptoms such as nausea, diarrhea and dizziness, 192 

instead of laboratory abnormalities, as AEs (5, 15, 17). It is likely that it might be difficult to 193 

obtain regular laboratory results during the follow-up for trials conducted in outpatients with 194 

COVID-19 (5, 15). In the LY-CoV555 phase I trial, notable laboratory abnormalities 195 

including a decreased absolute neutrophil count and an increased hepatic enzyme level were 196 

reported, but they were declared to be drug-unrelated (5, 21). Considering the limited sample 197 

size in the present phase I study, the attribution of observed AEs to SCTA01 could not be 198 

fully determined and further investigation is warranted. 199 

 200 

In the present trial, the highest dose of SCTA01 (50 mg/kg) used in healthy adults achieved a 201 

Cmax of 1040 μg/mL and an AUC0-28d of 11900 d*μg/mL, which well reached the target goal. 202 
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 10 

44   203 

Based on our previous cell experiment and trials in animals of neutralization and efficacy 204 

evaluation, SCTA01 at 20mg/kg remarkably reduced SARS-CoV-2 viral loads and alleviated 205 

lung inflammation in mice and rhesus monkeys and SCTA01 at 500 mg/kg was related to the 206 

efficacy and tolerable safety as reflected by normal laboratory results and organ functions in 207 

rhesus monkeys (20). The starting dose in the present study in healthy participants was 100-208 

times lower than the maximum preclinical animal toxicity study dose of 500 mg/kg. Based on 209 

dose conversion from animals to humans, 50 mg/kg SCTA01 is speculated to be sufficient in 210 

the viral neutralization. In addition, antibody LY-CoV555 at 2800 mg dose in outpatients with 211 

COVID-19 was proved to be efficient in viral clearance (5). We therefore speculate that a 212 

single intravenous injection of SCTA01 at 50 mg/kg should be tried initially in the 213 

subsequent human efficacy trials. In addition, unlike small molecules, monoclonal antibodies 214 

do not depend on the kidney or liver for the clearance (22). Hence, corresponding organ 215 

failures in severe or critical COVID-19 patients may have a minimal effect on the clearance 216 

and metabolism of SCTA01 in the real clinical setting. 217 

 218 

The PK profile of SCTA01 indicates that SCTA01 is active for a period that may exceed the 219 

clinical course of COVID-19. Among patients with SARS-CoV-2 infection, mild or moderate 220 

COVID-19 represents the majority while approximately one-fifth are categorized into severe 221 

(14%) or critical (5%) cases requiring hospitalization or emergency intervention (23). The 222 

median time from the onset of COVID-19 to the time experiencing dyspnea is 5-8 days and 223 

the median time from the onset to acute respiratory distress syndrome is 8-12 days (24-27). 224 

The median duration of viral shedding is 20.0 days in COVID-19 survivors (26). In the 225 

present study, the maximum concentration of SCTA01 occurred at 1-3 h after infusion and 226 

remained detectable for a long period with t1/2 around 25.8-30.2 days. All these data indicate 227 
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 11 

the persistent antibody-viral responses by a single dose application of SCTA01. Of course, 228 

the real distribution of SCTA01 might be different in patients with SARS-CoV-2 infection 229 

due to multiple affecting factors. Further studies are necessary to confirm the PK profiles and 230 

investigate the pharmacodynamics of SCTA01in infected patients.  231 

 232 

As a heterologous protein, SCTA01 may cause a positive ADA response which may alter the 233 

PK properties of the drug, affect its efficacy and eventually lead to clinical problems such as 234 

allergic reactions (28, 29). SCTA01 as a monoclonal antibody is considered to have low 235 

immunogenicity risk (30). Moreover, the target of SCTA01 is the spike protein of SARS-236 

CoV-2, which is an exogenous target. In the present study, although four (16%) out of 25 237 

healthy participants receiving SCTA01 presented with a positive ADA response, all responses 238 

were transient with low titers and turned negative during the follow-up. There was no 239 

correlation between positive ADA responses and SCTA01 doses. More importantly, there 240 

were no clinical allergic signs in these positive cases. Only one participant had a slightly 241 

elevation of alanine aminotransferase (grade 1) concurrent with a positive ADA response, 242 

which was recovered without medication. Furthermore, the baseline and PK characteristics in 243 

participants with a positive ADA response did not differ from that in those with negative 244 

responses. In our previous nonclinical study of SCTA01, no ADE response or ADCC 245 

phenomenon was detected (20). It is postulated that the Fc-mutated (LALA) modification of 246 

SCTA01 contributes to, at least partially, the reduction of ADE and ADCC. Therefore, a 247 

positive ADA response is thought to have limited clinically significant implications for 248 

SCTA01.  249 

 250 

There are a couple of limitations in the present study. First, the sample size was relatively 251 

small, and as such the sample size was small in each cohort. Second, the study population 252 
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 12 

were healthy participants, instead of patients with COVID-19. Thus, multi-center, phase II/III 253 

trials with a larger sample size are ongoing to fully assess the efficacy and safety of SCTA01 254 

in adult patients with COVID-19.  255 

 256 

In conclusion, a single infusion of SCTA01 up to 50mg/kg is safe and well-tolerated in 257 

healthy participants at potentially therapeutic exposures. PK parameters were nearly linear 258 

dose-proportional and ADA incidence was acceptable with low titers.  259 

 260 

Materials and Methods 261 

Study design and participants 262 

This was a double-blind, placebo-controlled, single-dose escalation, phase I randomized 263 

controlled trial. The inclusion criteria were as follows: 1) age ≥18 years, 2) body mass index 264 

(BMI) within 18.0-26.0 kg/m
2
, 3) healthy status as evaluated by previous medical history, 265 

physical examination, 12 leads electrocardiogram, chest CT scan and laboratory tests, and 4) 266 

willingness to follow the study procedure, use contraceptive measures during the study period 267 

and within 6 months after the end of study. The exclusion criteria included: 1) allergy to 268 

humanized monoclonal antibodies and any ingredient of SCTA01, 2) suspected or verified 269 

SARS-CoV-2 infection, 3) a history of severe allergies, 4) infection or fever within 14 days 270 

before enrollment, 5) a history or presence of diseases, in the opinion of the investigator, 271 

which significantly affect the absorption, metabolism or elimination of drugs, 6) evidence of 272 

human immunodeficiency virus (HIV) infection and/or positive human HIV antibodies, 7) 273 

confirmed presence of hepatitis virus and syphilitic antibody, and 8) pregnancy or plan to be 274 

pregnant within 6 months after the study. 275 

 276 

Written informed consent was obtained from all participants. The study protocol was 277 
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 13 

approved by the Institutional Review Board of Beijing Shijitan Hospital, Capital Medical 278 

University (approval number: 2020-38). The study was performed in accordance with the 279 

local requirements and International Conference on Harmonization-Good Clinical Practice 280 

(ICH-GCP) guidelines. This trial was registered at ClinicalTrials.gov (number 281 

NCT04483375). 282 

 283 

Randomization and dose escalation 284 

The random allocation sequence was generated using SAS v.9.4 (SAS Institute, Cary, NC) by 285 

an unblinded statistician. Randomization envelopes were used to randomly assign 286 

participants to receive a single dose of placebo or SCTA01 in one of four dose cohorts. Study 287 

participants and site investigators remained masked throughout the entire study. The dose-288 

escalation rule was adopted. Totally, 33 participants were randomized into four cohorts as 289 

follows: 1) Cohort 1, five participants were randomly assigned 3:2 to SCTA01 5 mg/kg or 290 

placebo. A sentinel strategy was applied in the cohort. Initially, two participants (1:1) were 291 

recruited. Then three (2:1) were recruited as no safety issues were observed; 2) Cohort 2, 292 

eight participants were randomly assigned 6:2 to SCTA01 15 mg/kg or placebo; 3) Cohort 3, 293 

10 participants were randomly assigned 8:2 to SCTA01 30 mg/kg or placebo; and 4) Cohort 294 

4: 10 participants were randomly assigned 8:2 to SCTA01 50 mg/kg or placebo.  295 

 296 

Drug administration and blood sample preparation  297 

SCTA01 injection, which was manufactured by SCT Inc (China) and supplied in vials 298 

containing 25 mg/mL, was diluted with 0.9% normal saline to make a final concentration of 5 299 

mg/mL for intravenous infusion. The participants recruited in the four cohorts were 300 

administered with SCTA01 at a dose of 5 mg/kg, 15 mg/kg, 30 mg/kg, and 50 mg/kg, 301 

respectively. The starting dose of 5 mg/kg was 100-times lower than the maximum 302 
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 14 

preclinical animal toxicity study dose of 500 mg/kg (20). The same volume of placebo 303 

formulated with excipients without SCTA01 was administered to participants in each cohort. 304 

Participants were administered under fasting conditions and remained fasting (without limit 305 

to water) for 4 h since administration. The intravenous infusion rate was controlled to be 306 

lower than 3.33 mL/h/kg.  307 

 308 

Blood samples were obtained within 0.5 h before infusion (baseline), immediately after 309 

infusion (+5 min), at 1, 4 and 8 h (post-infusion), and on days 1, 3, 7, 14, 21, 28, 42, 63 and 310 

84 for PK analysis. In addition, blood samples were obtained within 0.5 h before infusion 311 

(baseline), and on days 7, 14, 28, 42, 63 and 84 for immunogenicity analysis.  312 

 313 

Determination of serum SCTA01 concentrations and immunogenicity 314 

Serum SCTA01 concentrations were determined by enzyme-linked immunosorbent assay. 315 

Briefly, SARS-CoV-2 Spike protein was coated on a 96-well plate to capture SCTA01 in 316 

serum samples. Goat anti-human IgG-Fc secondary antibody was added, and streptavidin-317 

conjugated with horseradish peroxidase and 3,3’,5,5’-tetramethylbenzidine substrate were 318 

used for the reaction. The concentrations were detected at 450nm and 620 nm with a 319 

Molecular Devices Microplate reader (Molecular Devices, San Jose, CA, USA). The 320 

minimum required dilution of serum samples was 1:200. The serum SCTA01 concentrations 321 

were quantified by using a linear regression of a SCTA01 standard curve covering a range of 322 

200–10,000 ng/mL.   323 

 324 

Blood samples collected for immunogenicity analysis were assessed for anti-drug antibodies 325 

(ADA), and anti-SCTA01 neutralizing antibodies (Nab) on the basis of the Meso Scale 326 

Discovery electrochemiluminescence homogenous bridging assay (Meso Scale Discovery, 327 
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Rockville, MD, USA). After being separated from human serum by binding to SCTA01 in 328 

ELISA plate, anti-SCTA01 antibodies bind to both Ru-SCTA01 and Bio-SCTA01 molecules 329 

to form an antibody complex bridge, called “Biotinylated- SCTA01-ADA- SCTA01-330 

ruthenylated”, and then the complex bind to SA-MSD plate. With the addition of 2X MSD 331 

read buffer, ruthenium label produces a chemiluminescent signal which is proportional to the 332 

concentration of ADA (MESO QuickPlex SQ120, MSD).  Determination of ADA consisted 333 

of 3 sequential steps as screening, confirmatory and titer assays as previously described (31). 334 

A titer cut point factor (TCPF) was set at 1.61 and positively confirmed samples with TCPF < 335 

1.61 were reported with titer value of 1.  336 

 337 

Determination of safety and tolerability of SCTA01 338 

Safety profiles including clinical manifestations and abnormalities in electrocardiograms and 339 

laboratory tests were closely monitored on days 0, 1, 3, 7, 14, 21, 28, 42, 63 and 84. Any 340 

adverse events (AE) and serious AEs (SAE) experienced by the participants were recorded. A 341 

treatment-related AE (TRAE) was defined as any AE that was possibly, probably or definitely 342 

related to the study drug, as judged by the investigator, and the severity of a TRAE was 343 

determined based on the Division of AIDS (DAIDS) Table for Grading the Severity of Adult 344 

and Pediatric Adverse Events, Version 2.1 (32). 345 

 346 

The dose-limiting toxicity (DLT) was defined as TRAE of grade 3 or higher (32). If necessary, 347 

the unblinded statistician was requested to summarize the occurrence of DLTs in the SCTA01 348 

group, and the investigator and the sponsor decided together whether or not to discontinue the 349 

dose escalation, to lower the dose, or to continue with the next dose group. The maximum 350 

tolerated dose (MTD) was defined as the highest dose of SCTA01 at which one out of three 351 

participants had DLT during the 84-day observation period (32). 352 
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 16 

 353 

Outcomes 354 

The primary endpoints were DLT and MTD of SCTA01. The secondary endpoints were the 355 

PK parameters including the integral of the concentration-time curve from dosing to time-356 

point (AUC0-t), the integral of the concentration-time curve from dosing to infinity (AUC0-∞), 357 

half-life (t1/2), the time taken to reach the maximum concentration (Tmax), immunogenicity 358 

indicated by the generation of ADA and safety reflected by the occurrence of AEs and SAEs.  359 

 360 

Statistical analysis 361 

The sample size for this trial was based on the dose-escalation rule and not on any statistical 362 

criteria.  363 

 364 

The safety analysis included all randomized participants who received any dose of the study 365 

drug. Participants receiving placebo in different cohorts were pooled together. All 366 

participants who were randomized and received any dose of the SCTA01 or placebo were 367 

included in the intention-to-treat analysis, whereas those who completed the study were 368 

included in the per-protocol analysis. Categorical and continuous data including clinical 369 

laboratory results, vital signs, and electrocardiographic features at each time-point were 370 

summarized descriptively, as they were not appropriate for statistical analysis due to the 371 

small sample size.  372 

 373 

Participants who received SCTA01 and had at least one measurement of PK after the first 374 

dose were included in PK analysis. The PK parameters including Tmax, Cmax, AUC0-∞, AUC0-t, 375 

the integral of the concentration-time curve from dosing to day 28 (AUC0-28d), t1/2, Vd and 376 

CL were calculated by a non-compartmental analysis with Certara Phoenix WinNonlin 377 
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 17 

software (version 8.3.1). The Power Model was used to analyze the dose-proportionality for 378 

5-50mg/kg dose range. The SAS software (version 9.4, SAS Institute, Cary, North Carolina, 379 

USA) was used to perform statistical analysis. 380 

 381 

Abbreviations 382 

COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respiratory syndrome 383 

coronavirus 2; RBD: receptor-binding domain; ADE: antibody-dependent enhancement; 384 

ADCC: antibody-dependent cell cytotoxicity; AE: adverse events; DLT: dose-limiting 385 

toxicity; MTD: maximal tolerable dose;  386 
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Figure legends 555 

Figure 1.  Mean SCTA01 serum concentrations in different dose groups. (A) Mean SCTA01 556 

serum concentrations versus time (linear scaled) in different dose groups; and (B) Semi-557 

logarithmic plot of concentration-time data in different dose groups. 558 

 559 
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Table 1. Baseline demographic characteristics of the participants  560 

 SCTA01 dose Total SCTA01 (n=25) Placebo (n=8) 

5 mg/kg (n=3) 15 mg/kg (n=6) 30 mg/kg (n=8) 50 mg/kg (n=8) 

Age (years)       

  Mean (SD) 28.0 (4.4) 31.8 (6.9) 30.9 (8.8) 33.4 (6.5) 31.6 (7.0) 30.8 (6.6) 

  Median (range) 26.0 (25-33) 34 (22-40) 29.5 (20-42) 34.5 (23-44) 33.0 (20-44) 28.5 (24-41) 

Race       

  Han 3 (100%) 6  

(100%) 

8  

(100%) 

8  

(100%) 

25 (100%) 8 (100%) 

  Other 0 0 0 0 0 0 

Sex       

  Male 1 (33.3%) 5 (83.3%) 5 (62.5%) 6 (75.0%) 17 (68.0%) 5 (62.5%) 

  Female 2 (66.7%) 1 (16.7%) 3 (37.5%) 2 (25.0%) 8 (32.0%) 3 (37.5%) 

Height (cm)       

  Mean (SD) 164.5 (4.1) 169.3 (3.1) 165.3 (9.4) 163.7 (8.0) 165.7 (7.3) 166.8 (7.3) 

  Median (range) 164.1 (160.6-168.8) 170.1 (164.8-172.9) 165.4 (153.8-179.2) 163.8 (151.6-174.0) 165.9 (151.6-179.2) 168.6 (154.6-175.6) 

Body weight (kg)       

  Mean (SD) 60.5 (2.5) 67.8 (2.4) 60.9 (6.2) 60.9 (7.8) 62.5 (6.3) 61.4 (5.8) 

  Median (range) 60.3 (58.2-63.1) 67.7 (65.1-70.9) 63.3 (50.2-67.8) 61.7 (49.6-70.5) 64.3 (49.6-70.9) 59.8 (54.1-71.9) 

BMI (kg/m2) 

Mean (SD) 

Median (range) 

 

22.4 (0.3) 

22.4 (22.1-22.6) 

 

23.7 (0.5) 

23.8 (23.4-24.0) 

 

22.3 (1.9) 

22.4 (20.8-23.3) 

 

22.7 (1.7) 

22.35 (21.5-24.0) 

 

22.8 (1.5) 

22.55 (20.2-24.0) 

 

22.1 (2.1) 

22.8 (21.8-23.9) 

Data are presented as number of patients (%). 561 
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SD, standard deviation; BMI, body mass index. 562 

 563 

564 
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Table 2. Administration of SCTA01 and placebo in the participants  565 

 SCTA01 dose Total SCTA01 

(n=25) 

Placebo 

(n=8) 5 mg/kg (n=3) 15 mg/kg (n=6) 30 mg/kg (n=8) 50 mg/kg (n=8) 

Duration of observation (days)       

  Mean (SD) 85.0 (0.0) 84.0 (0.0) 86.1 (4.5) 85.5 (1.4) 85.3 (2.7) 84.5 (0.5) 

  Median (range) 85.0 (85-85) 84.0 (84-84) 84.0 (84-97) 85.0 (85-89) 85.0 (84-97) 84.5 (84-85) 

Actual total SCTA01 dose 

injected(mg) 

      

  Mean (SD) 302.7 (12.3) 1016.3 (35.4) 1825.9 (185.3) 3043.8 (392.1) 1838.5 (1001.6) / 

  Median (range) 301.5 (291-316) 1015.5 (977-1064) 1897.5 (1506-2034) 3082.5 (2480-3535) 1872.0 (291-3525) / 

The 33 participants were randomized into four cohorts as follows: 1) Cohort 1, 3:2 to SCTA01 5 mg/kg or placebo; 2) Cohort 2, 6:2 to SCTA01 15 mg/kg or 566 

placebo; 3) Cohort 3, 8:2 to SCTA01 30 mg/kg or placebo; and 4) Cohort 4: 8:2 to SCTA01 50 mg/kg or placebo. Participants receiving placebo in the four 567 

cohorts were pooled together. 568 

SD, standard deviation.569 
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Table 3. Number of participants with treatment-related adverse events within the 84 days 570 

 

SCTA01 dose Total 

SCTA01 Placebo 
 

5 mg/kg 15 mg/kg 30 mg/kg 50 mg/kg 

 
(N = 3) (N = 6) (N = 8) (N = 8) (N = 25) (N = 8) 

Any adverse event 1 (33.3) 2 (33.3) 5 (62.5) 5 (62.5) 13 (52.0) 5 (62.5) 

Any adverse event of ≥ grade 3 0 0 0 0 0 0 

Laboratory investigations 1 (33.3) 2 (33.3) 4 (50.0) 3 (37.5) 10 (40.0) 5 (62.5) 

  Increased conjugated bilirubin  1 (33.3) 0 2 (25.0) 1 (12.5) 4 (16.0) 0 

  Increased unconjugated 

bilirubin  
1 (33.3) 0 1 (12.5) 1 (12.5) 3 (12.0) 1 (12.5) 

  Increased blood bilirubin 1 (33.3) 0 1 (12.5) 0 2 (8.0) 0 

  Increased alanine 

aminotransferase  
0 1 (16.7) 0 0 1 (4.0) 0 

  Increased aspartate 

aminotransferase  
0 0 0 0 0 1 (12.5) 

  Decreased neutrophil count  0 0 1 (12.5) 0 1 (4.0) 0 

  Decreased lymphocyte count  0 0 0 0 0 1 (12.5) 

  Increased fibrin D dimer 0 0 1 (12.5) 0 1 (4.0) 0 

  Increased platelet count 0 0 1 (12.5) 0 1 (4.0) 0 

  Decreased fibrinogen  0 0 1 (12.5) 0 1 (4.0) 0 

  Increased potassium  0 0 0 1 (12.5) 1 (4.0) 0 

  Increased white blood cell 

count in the urine  
0 0 0 1 (12.5) 1 (4.0) 1 (12.5) 

  Protein in urine 1 (33.3) 1 (16.7) 0 0 2 (8.0) 0 

  Prolonged QT interval 0 1 (16.7) 0 0 1 (4.0) 0 

  Decreased diastolic blood 

pressure  
0 0 0 0 0 1 (12.5) 

Respiratory, thoracic and 

mediastinal disorders 
0 0 0 1 (12.5) 1 (4.0) 0 

  Epistaxis 0 0 0 1 (12.5) 1 (4.0) 0 

Cardiac disorders 0 1 (16.7) 0 0 1 (4.0) 0 

  Sinus bradycardia 0 1 (16.7) 0 0 1 (4.0) 0 

Skin and subcutaneous tissue 

disorders 
0 0 0 1 (12.5) 1 (4.0) 0 

  Rash 0 0 0 1 (12.5) 1 (4.0) 0 

Renal and urinary disorders 0 0 1 (12.5) 0 1 (4.0) 0 

  Hematuria 0 0 1 (12.5) 0 1 (4.0) 0 

Data are presented as the number (%) of participants with one or more TRAEs. 571 

572 
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Table 4. Pharmacokinetic parameters of SCTA01 573 

Data are presented as median (range) or arithmetic mean. 574 

Tmax, the time taken to reach the maximum concentration; Cmax, maximum concentration; AUC, the 575 

area under the concentration-time curve; AUC0-28d, the integral of the concentration-time curve from 576 

dosing to day 28; AUC0-t, the integral of the concentration-time curve from dosing to time-point; 577 

AUC0-∞, the integral of the concentration-time curve from dosing to infinity; CL, clearance; Vd, 578 

volume of distribution. 579 

 580 

581 

Parameters SCTA01 dose 

5 mg/kg (n=3) 15 mg/kg (n=6) 30 mg/kg (n=8) 50 mg/kg (n=8) 

Tmax (h) 1.32 (0.32-1.32) 1.92 (0.92-8.92) 2.83 (1.83-9.83) 3.16 (3.15-3.17) 

Cmax (μg/mL) 84.8 307 607 1040 

AUC0-28d (d*μg/mL) 1120 3750 7700 11900 

AUC0-t (d*μg/mL) 1940 6690 12700 19600 

AUC0-∞ (d*μg/mL) 2270 7760 14400 21900 

t1/2 (d) 30.2 28.0 27.2 25.8 

CL (L/h) 0.00563 0.00552 0.00538 0.00587 

Vd (L) 5.82 5.31 5.00 5.16 

AUC0-inf/dose 

(d*μg/mL/mg) 

7.49 7.62 7.93 7.34 
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Table 5. Incidence of treatment emergent anti-drug antibody response after SCTA01 582 

administration 583 

 

SCTA01 dose Total 

SCTA01 Follow-up time 5mg/kg 15mg/kg 30mg/kg 50mg/kg 

 
(N = 3) (N = 6) (N = 8) (N = 8) (N = 25) 

ADA      

  Baseline  0 0 0 1 1 

  Day 7 (±1d)  1 1 1 1 4 

  Day 14 (±2d) 0 0 0 0 0 

  Day 28 (+3d) 0 1 0 0 1 

  Day 42 (±3d)  0 0 0 0 0 

  Day 63 (±3d) 0 0 0 0 0 

  Day 84 (±3d) 0 0 0 0 0 

  Overall 1 1 1 1 4 

Nab      

  Baseline  0 0 0 1 1 

  Day 7 (±1d)  0 0 1 1 2 

  Day 14 (±2d) 0 0 0 0 0 

  Day 28 (+3d) 0 1 0 0 1 

  Day 42 (±3d)  0 0 0 0 0 

  Day 63 (±3d) 0 0 0 0 0 

  Day 84 (±3d) 0 0 0 0 0 

  Overall 0 1 1 1 3 

Data are presented as binary (1, number of participants with a positive response; 0, number of 584 

participants with a negative response).   585 

ADA, anti-drug antibody response; Nab, neutralizing antibodies 586 
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