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ABSTRACT

Introduction: Severe Coronavirus Disease 2019
(COVID-19) progresses with inflammation and
coagulation, due to an overactive complement
system. Complement component 5a (C5a) plays
a key role in the complement system to trigger a
powerful ‘‘cytokine and chemokine storm’’ in
viral infection. BDB-001, a recombinant human

immunoglobulin G4 (IgG4) that specially binds
to C5a, has the potential to inhibit the C5a-
triggered cytokine storm in treating COVID-19
patients and other inflammation diseases. Here,
we have explored its safety, tolerability, phar-
macokinetics, and pharmacodynamics in heal-
thy adults. This trial is registered with http://
www.chinadrugtrials.org.cn/(CTR20200429).
Methods: Thirty-two enrolled participants were
randomized into three single-dose cohorts (2, 4,
and 8 mg/kg) and 1 multi-dose cohort (4 mg/
kg), and received either BDB-001 or placebo
(3:1) double-blindly. The safety and tolerability
after administration were evaluated for 21 days
for single-dose cohorts and 28 days for the
multi-dose cohort. The pharmacokinetics of
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BDB-001 in plasma and pharmacodynamics as
free C5a in plasma were analyzed.
Results: The incidence of drug-related adverse
events (AEs) was low, and all AEs were mild or
moderate: neither AEs C 3 (NCI-Common Ter-
minology Criteria For Adverse Events, CTCAE
5.0) nor serious adverse events (SAEs) were
found. The area under the concentration–time
curve from time zero to 480 h (AUC0-480h), that
from time zero to infinity (AUCinf), and peak
plasma concentration �max) increased dose-de-
pendently from 2 to 8 mg/kg in the single-dose
cohorts and were characterized by a nonlinear
pharmacokinetics of target-mediated drug dis-
posal (TMDD). The accumulation index by
AUC0-tau after five administrations (4 mg/kg)
from the multi-dose cohort was 6.42, suggesting
an accumulation effect. Furthermore, inhibi-
tion of C5a at the plasma level was observed.
Conclusion: The results of this phase I study
supported that BDB-001 is a potent anti-C5a
inhibitor with safety, tolerability, and no
immunogenicity.
Trial Registration Number: CTR20200429.

Keywords: Severe COVID-19; Complement
system; C5a; Phase 1; Clinical trial

Key Summary Points

• Severe Coronavirus Disease 2019
(COVID-19) progresses with inflammation
and coagulation, due to an overactive
complement system, such as a C5a-trigged
cytokine storm.

• BDB-001 is a recombinant human
immunoglobulin G4 (IgG4) that specially
binds to C5a. It has a low incidence of
drug-related adverse events (AEs), and all
AEs were mild or moderate.

• Pharmacokinetics analysis of BDB-001
showed typical nonlinear
pharmacokinetics of target-mediated drug
disposal (TMDD) and accumulation effect.
Pharmacodynamics of BDB-001 showed
inhibition of C5a at the plasma level.

• The results of this phase I study support
that BDB-001 is a potent anti-C5a
inhibitor with safety, tolerability, and
non-immunogenicity, and is worth of
further studies in COVID-19 patients. This
may eventually be applied to other C5-
related clinical challenges, including but
not limited to, virus-mediated acute
respiratory distress syndrome.

INTRODUCTION

Coronavirus Disease 2019 (COVID-19), caused
by the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) infection, may be
accompanied by severe respiratory inflamma-
tion, progress to acute respiratory distress syn-
drome (ARDS) and multi-organ failure, and lead
to high fatality rates [1–3]. Complement depo-
sition on endothelial cells and high level of
blood complement component 5a (C5a) have
been found in severe COVID-19 patients [4–7].
Experimental studies have shown that SARS-
CoV-2 activated the complement system and
illustrated the association of the C5a-C5aR1
signaling with COVID-19-triggered inflamma-
tion [5, 7, 8]. These data suggest that the over-
activation of the complement system leads to
ARDS and multi-organ failure in severe COVID-
19 patients, and that the therapies targeting
complement pathways have the potential to
reduce pro-inflammatory cytokines, lessen lung
pathology, and improve the survival rate of
COVID-19 patients.

Complement activation involves several
important molecules, such as C3, C5, C3a, and
C5a, to be recruited and activated. These
molecules modulate the responses of targeted
innate and adaptive immune cells [9, 10].
Among them, C5a functions in coagulation
system activation [11–13] by promoting the
immune cells’ recruitment and activation, the
pro-inflammatory cytokines release from
endothelial cells and neutrophils, and the
oxidative radical formation thus damages tis-
sue. For example, C5a stimulated the expression
of interleukin-6 (IL-6), IL-8, IL-10, interferon-c
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(IFN-c) and tumor necrosis factor-a (TNF-a)
[14–16]. These data denote the key role of C5a
in complement-driven ARDS and multi-organ
failure during severe pathogenic SARS-CoV-2
infection. Therefore, inhibiting C5a is consid-
ered a strategy to alleviate the respiratory
inflammation and to increase the survival of
severe COVID-19 patients [17–20].

BDB-001, developed by Staidson (Beijing)
Biopharma, is a recombinant human
immunoglobulin G4 (IgG4) antibody that spe-
cially binds to C5a. In our preclinical in vitro
study, it blocked a series of biological functions
of C5a, such as chemotaxis of neutrophils,
release of intracellular bacteriolysis, and
increased level of inflammatory cytokines.
Moreover, there was no influence on C5 cleav-
age and the membrane attack complex. The
blockade of C5a does not disrupt neutrophils
while preventing their activation, which helps
the repair of a functional neutrophil population
in COVID-19 patients. A clinical study with a
similar C5a antibody, IFX-1, exhibited its safety
and efficacy [19–21]. Here, we perform a double-
blinded randomized phase 1 study to assess the
safety, tolerability, pharmacokinetics, and
pharmacodynamics of anti-C5a antibody BDB-
001 in healthy adults. We concluded that
intravenous administration of BDB-001 single
doses of 2, 4, or 8 mg/kg or multiple doses of
4 mg/kg were well tolerated and had the
potential to inhibit C5 function.

METHODS

Participants and Study Design

This is a single-center, double-blind, random-
ized, placebo-controlled, phase 1 clinical trial
held in Zhejiang, China. Thirty-two enrolled
participants were randomly and sequentially
allocated to three single-dose-escalation cohorts
at 2, 4, and 8 mg/kg, and one multi-dose cohort
at 4 mg/kg.

Participants were recruited and screened for
eligibility. Inclusion criteria includes age
between 18 and 55 years old, healthy condition
confirmed by a physical examination and a
series of clinical laboratory tests (total protein;

hepatitis B and C serology; HIV; full blood
count; kidney and liver function tests; urinary
screen for protein, blood, and glucose; and
pregnancy test for women of childbearing
potential), and informed consent to adopt
contraceptives according to the protocol
requirements. Participants were excluded with
any history of receiving COVID-19 related or
unrelated vaccines or experimental drugs,
medical history of severe diseases or drug abuse,
heavy smoking, heavy drinking or alcoholics,
current pregnancy or breast-feeding, or body
mass index beyond the range of 18*28 kg/m2.

The protocol and informed consent were
reviewed and approved by the Clinical Trial
Ethics Committee of our hospital. All partici-
pants signed informed consents before the
screening. This study was conducted in accor-
dance with the principles of the Declaration of
Helsinki and Good Clinical Practice.

Randomization and Masking

Each enrolled participant was assigned a ran-
domization code generated by SAS (v9.4),
according to the order of the screening num-
bers. In single-dose cohorts, 24 participants
were randomly assigned (8:8:8) into 3 blocks
(2 mg/kg, 4 mg/kg, 8 mg/kg), and in each block
they were further randomly assigned (3:1) to
receive either the BDB-001 (Staidson Bio-
pharma) or placebo. In the multi-dose cohort,
two sentinels were randomly assigned (1:1) into
BDB-001 (4 mg/kg) or placebo, and the
remaining 6 participants were randomly
assigned (5:1).

BDB-001 was supplied as a 10-ml solution at
10 mg/ml, stored at 2–8 �C and in lightproof
condition. The BDB-001 and the placebo were
identical in appearance, and the treatment
allocation was double blinded.

Dose Escalation
This study applied three single-dose levels, of 2,
4 to 8 mg/kg, followed by a 4-mg/kg multi-dose
cohort. The study started from the lowest sin-
gle-dose cohort and proceeded to the next dose
level only after safety assessment was satisfied
according to the set criteria for dose escalation.
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The termination criteria were: (1) more than �
participants had drug-related adverse events
(AEs), determined to be C 2 grade [Common
Terminology Criteria for Adverse Events
(CTCAE) 5.0], (2) more than 1/4 participants
had drug-related AEs, determined to be 3–4
grade (CTCAE 5.0), or (3) at least one drug-re-
lated serious adverse event (SAE). The follow-up
assessments were scheduled on days 7, 14, and
21 for the single-dose cohorts or on days 14, 21,
and 28 for the multi-dose cohort.

Study Procedures

The dose for each participant was calculated
according to his/her body weight, and then
mixed with 250 mL normal saline for intra-
venous infusion over 60 min. In cohort 1, 8
participants were randomly assigned (3:1) to
receive a single intravenous dose of 2 mg/kg
BDB-001 or placebo. Participants stayed in the
hospital and were monitored for safety assess-
ment for 4 days. After a success with cohort 1,
cohort 2 (4 mg/kg) was proceeded with, fol-
lowed by cohort 3 (8 mg/kg). In cohort 4, two
sentinels were randomly assigned (1:1) to
receive 4 mg/kg of BDB-001 or placebo on days
1, 2, 3, 5, and 7. After a successful safety
assessment for 10 days, the remaining 6 partic-
ipants were randomly assigned (5:1) to receive
4 mg/kg of BDB-001 or placebo on the same
schedule, and follow-up assessments on days
14, 21, and 28.

For the safety assessments, laboratory tests
included white blood cell count, differential
hematocrit, hemoglobin, platelets, alanine
aminotransferase, aspartate aminotransferase,
creatinine, and total bilirubin, which were
obtained prior to infusion and afterwards on
days 4, 7, 14, and 21 for the single-dose cohorts,
or on days 3, 5, 7, 10, 14, 21, and 28 for the
multi-dose cohort. All AEs occurring during the
trial were documented and evaluated. AEs were
coded using the Medical Dictionary for Regulatory
Activities 23.0 (MedDRA 23.0), and severity was
graded using the CTCAE 5.0. All AEs were
assessed its correlation with drug, severity, and
grade. The anti-drug antibody level at each time
points (before administration and on days 7 and

21 after administration for the single-dose
cohorts, and before administration and on days
1, 7, 14, and 28 for the multi-dose cohort) were
calculated with the MSD-electro chemilumi-
nescence platform, and the 95% confidence
interval was calculated by the Clopper–Pearson
method.

Outcomes

The primary endpoint was safety and tolerabil-
ity of BDB-001 in healthy adults, which was
quantified by the number and proportion of
treatment emergent adverse events and any
anomaly in the test results and adverse medical
events. The secondary endpoints include phar-
macokinetics, pharmacodynamics, and anti-
drug antibodies against BDB-001. Pharmacoki-
netic parameters were calculated and analyzed
after quantifying the concentration of BDB-001
in the plasma of participants after receiving the
intravenous infusion. The area under the con-
centration–time curve from time zero to infinity
(AUCinf), the area under the concentra-
tion–time curve from time zero to 480 h (AUC0-

480 h), systemic clearance (CL), peak plasma
concentration (Cmax), elimination rate constant
(kel), elimination half-life (t�), time to achieve
Cmax (Tmax), volume of distribution at terminal
phase (Vz), mean residence time–time curve
from time zero to time of last quantifiable
concentration (MRTlast), and percentage of
residual area (AUC_%Extrap) were calculated
accordingly, as previously described (22). We
also included the inflammatory cytokines (IL-6,
IL-8, IL-10, IFN-c, and TNF-a) as an exploratory
objective.

Statistical Analyses

The analyses of safety, pharmacodynamics,
pharmacokinetics, and inflammatory cytokines
were summarized using descriptive measures,
such as counts, means, confidence intervals
(CIs), and frequencies. The differences across
cohorts were determined using Student’s t-test,
ANOVA, or chi-square tests, as appropriate.
Unless otherwise stated, all statistical tests were
two-sided with a = 0.05, and two-sided 95% CIs
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were calculated. If the P value was C 0.001, it
was rounded to 3 decimal places; if the P value
was\0.001, it was reported as\0.001.

RESULTS

Baseline Characteristics of Participants

From the total of 132 screened participants, 33
were eligible and enrolled. One enrolled par-
ticipant assigned to cohort 2 voluntarily with-
drew from the study before administration,
while the remaining 32 participants completed
the study (Fig. 1). Participants were randomly
assigned into one of the four cohorts to receive
either BDB-001 (6 participants each cohort) or
placebo (2 participants each cohort) as descri-
bed in Methods. All the baseline characteristics
of participants were similar among the four
cohorts (Table S1).

Safety and Tolerability

All 32 participants finished the safety assess-
ment. The safety and tolerability were evalu-
ated, including AEs, electrocardiogram results,
vital sign measurement, physical examination,

and laboratory assessments. In total, 12 drug-
related AEs were reported: 7 occurred in 3 par-
ticipants [50.00% (3/6)] in cohort 1 receiving
2 mg/kg of BDB-001, 4 occurred in 2 partici-
pants [33.33% (2/6)] in cohort 2 receiving 4 mg/
kg of BDB-001, none in cohort 3 receiving 8 mg/
kg of BDB-001 (Table 1), 1 in 1 participant
[16.67% (1/6)] in cohort 4 receiving BDB-001,
and 4 in 2 participants [100% (2/2)] in cohort 4
receiving placebo (Table 2). No AEs was found
in participants receiving placebo in cohorts 1–3.
The occurrence of AEs was not dose-dependent,
because the incidence rates of drug-related AE
were 50.00% (n = 3), 33.33% (n = 2), and 0% in
the single-dose cohorts receiving 2, 4, and 8 mg/
kg of BDB-001, respectively (Table 1), and the
incidence rate was 16.67% (n = 6) and 100.00%
(n = 2), respectively, in the multi-dose cohort
receiving 4 mg/kg of BDB-001 and placebo. The
most frequent AEs were blood bilirubin increase
(n = 2, in the 2-mg/kg single-dose and the
4-mg/kg multi-dose cohorts), white blood cell
count decrease (n = 2, in the 2-mg/kg and 4-mg/
kg single-dose cohorts), and neutrophil count
decrease (n = 2, in the 2-mg/kg and 4-mg/kg
single-dose cohorts).

Most AEs were mild or moderate (CTCAE
5.0 B 2). There were 22 grade 1 AEs and 2 grade

Fig. 1 Flow chart of participant enrollment and assignment
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2 AEs. No SAE nor suspicious and unexpected
serious adverse reactions were observed. No
participant required medical attention, and all
participants fully recovered without sequelae by
the end of the study (Tables S2, S3). There were
4 cases of dose errors occurring in cohort 2

(4 mg/kg): one participant received a lower
dosage of 2.9 mg/kg, and three were given
higher dosages of 4.9, 4.7, and 4.6 mg/kg,
respectively. Because the results from all groups
showed that they were well tolerated, these
dosage deviations contributed little influence

Fig. 2 Pharmacokinetics of BDB-001 administration. The plasma concentration of BDB-001 in single-dose cohorts (A) or
multi-dose cohort (B) at the indicated time after infusion were determined. Median values from each group are plotted

Table 3 Pharmacokinetic parameters for single—ascending dose

PK 2 mg/kg 4 mg/kg 8 mg/kg
(n5 6) (n5 4) (n5 6)

AUCinf (h 9 ug/ml) 1895.63 (302.01) 7360.16 (1673.82) 19,484.61 (2080.51)

AUC0-480 h (h 9 ug/ml) 1851.55 (266.74) 7026.80 (1489.68) 17,960.90 (1732.35)

Cmax (ug/ml) 42.96 (5.66) 100.11 (11.37) 231.88 (27.83)

CL (mL/h/kg) 1.08 (0.19) 0.56 (0.11) 0.41 (0.04)

kel (1/h) 0.01 (0.003) 0.01 (0.001) 0.01 (0.001)

t� (h) 81.90 (24.63) 114.88 (17.72) 131.18 (16.53)

Tmax (h) 1.00 (1.00–1.50) 1.25 (1.00–4.00) 1.01 (1.00–1.50)

Vz (mL/kg) 124.49 (28.96) 91.66 (14.34) 77.87 (7.60)

AUC_%Extrap (%) 2.11 (2.44) 4.31 (1.66) 7.71 (2.82)

MRTlast (h) 73.63 (13.57) 107.88 (13.11) 144.36 (8.76)

Values are shown as mean values (SD), except for Tmax as median(min–max)
AUCinf area under the concentration–time curve from time zero to infinity, AUC0-480h area under the concentration–time
curve from time zero to 480 (h), CL systemic clearance, Cmax peak plasma concentration, kel elimination rate constant, t�
elimination half-life, Tmax time to achieve Cmax, Vz volume of distribution at terminal phase, MRTlast mean residence
time–time curve from time zero to time of last quantifiable concentration, AUC_%Extrap percentage of the area under the
curve that has been derived after extrapolation or percentage residual area
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on the safety assessment. Moreover, the results
of 24 participants’ anti-drug antibody were
negative.

Pharmacokinetics

Excluding 4 cases with dose error in cohort 2
(4 mg/kg, single-dose), 28 participants were
included in the pharmacokinetic and pharma-
codynamic analyses. The curves of plasma
concentration of BDB-001 in three single-dose
cohorts exhibited a similar profile, which star-
ted with a rapid decrease within 24 h after the
intravenous infusion, followed by a slow elimi-
nation phase until 144–480 h (Fig. 2A). Across
the dose range from 2 to 8 mg/kg, pharma-
cokinetics profiles were dose-dependent
(Fig. 2A). Plasma concentration of BDB-001
decreased rapidly in a dose-dependent manner
from 0 to 72 h after administration, which may
reflect an effective binding with C5a, a charac-
teristic of target-mediated drug disposal
(TMDD).

The pharmacokinetic parameters are sum-
marized in Table 3 for the single-dose cohorts
and Table 4 for the multi-dose cohort. Among
the single-dose cohorts, mean AUC0-480 h, Cmax,
t�, and MRTlast increased from low to high
doses, reached a maximum in the 8-mg/kg
cohort, while the mean Tmax remained similar
(1–1.25 h) between different doses (Table 3).
After 5 intravenous infusions of BDB-001 (mul-
ti-dose cohort), TMDD were also observed, as
the plasma concentration of BDB-001 decreased
rapidly after administration (Fig. 2B; Table 4).
T� in the multi-dose cohort were larger than
that in the single dose of 4 mg/kg (mean ± SD:
191 ± 20 vs. 115 ± 15, P\0.01), and there was a
faster clearance at day 1 and a slower clearance
at day 7 (Fig. 2B). Moreover, the accumulation
index by AUC0-tau [Rac (AUC)] of BDB-001 was
6.418 (mean ± SD: 6.418 ± 0.660) after 5 doses
of 4 mg/kg. All these indicated the accumula-
tion of BDB-001 in vivo.

Pharmacodynamics

The effect of BDB-001 on the target was mod-
eled with the plasma-free C5a level, whichT
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reversely reflected the fixation of C5a by BDB-
001. Plasma-free C5a decreased in a dose-de-
pendent manner after intravenous infusion of
BDB-001, while it maintained a similar level in
the placebo group (Fig. 3A, B). In all the single-
dose cohorts, the median C5a level were below
the limit of quantitative value (BLQ) between
1.5 and 12 h after infusion. The median C5a
level remained under the BLQ until 144 h and
312 h in the 4- and 8-mg/kg cohorts, respec-
tively. These data suggest that the binding of
C5a and BDB-001 increased along with the dose
(Tables S4, S5), and the effective binding lasted
12, 144, and 312 h incrementally with 2, 4, and
8 mg/kg of BDB-001 administration, respec-
tively. After 5 intravenous infusions of 4 mg/kg
BDB-001 on days 1, 2, 3, 5, and 7, plasma con-
centration of BDB-001 was always more than
20 lg/mL, and the C5a level was under the BLQ
at all time points (Figs. 2B, 3B). Combined with
the pharmacokinetic analysis of BDB-001
plasma concentration, this suggests that the
lowest effective plasma concentration of BDB-
001 was approximately 20 lg/mL, and that a
single dose of BDB-001 in 4 mg/kg had a long-
time inhibition effect.

In single-dose cohorts, there was no statisti-
cally significant difference between groups in
the cytokine levels of IL-6, IL-8, IL-10, IFN-c,
and TNF-a at any time point (Table S6). Also,
none of the cytokine levels showed a significant
difference between BDB-001 and the placebo
groups at all time points in the multi-dose

cohort, suggesting that BDB-001 did not cause
the release of inflammatory cytokines after its
administration.

DISCUSSION

Overactive complement system in the lung and
other organs is one cause of SARS-CoV-2-in-
duced atypical ARDS and thrombotic microan-
giopathy. Targeting C5a, C5, or C5aR1 is
expected to improve the survival rate of COVID-
19 patients. In this phase 1 clinical trial, we
have demonstrated that BDB-001, an anti-C5a
antibody, was well-tolerated in healthy Chinese
volunteers, confirming the safety of the anti-
C5a antibody from other studies [17–21]. All
AEs were mild or moderate, and participants
recovered without medical attention or seque-
lae. Although previous studies raised concerns
with increased abnormal bilirubin [22], we
observed only 2 cases at grade 1. The severity or
frequency of AEs did not show any dose-de-
pendent trend, nor a significant difference from
the placebo group.

Pharmacokinetics parameters, such as the
AUC0-480 h, AUCinf and Cmax, increased dose-
dependently, confirming the characteristics of
TMDD. The rapid decrease of BDB-001 concen-
tration after the intravenous infusion is associ-
ated with a rapid decrease of free C5a in the
plasma, indicating its binding to C5a. The
binding to C5a leads to its fast clearance at a low

Fig. 3 Pharmacodynamics of BDB-001 administration. The plasma concentration of free C5a in single-dose cohorts (A) or
multi-dose cohort (B) at the indicated time after infusion were determined. Median values from each group are plotted
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dose, whereas a slower clearance was noted at
higher doses. Accordingly, Tmax, T�, MRTlast

increased from low to high doses. Importantly,
plasma-free C5a decreased in a dose-dependent
manner. Accumulation effect in vivo was con-
firmed after 5 doses of 4 mg/kg infusion.

In this study, we utilized a double-blind
randomization strategy to eliminate potential
bias. The enrolled participants were balanced in
most baseline characteristics among the 4
cohorts and placebo. We used an escalation
strategy to evaluate the safety of BDB-001 in
single doses of 2, 4, and 8 mg/kg or 5 doses of
4 mg/kg, with no significant drug-related AEs.

In this phase 1 study, we did not directly
assess the efficacy of BDB-001, but instead
assessed its suppression of serum C5a concen-
tration as pharmacological activity. A previous
study showed a significant drop of plasma C5a
concentration within 2 h of antibody IFX-1
(vilobelimab) application in severe sepsis
patients, which remained depressed (\10 ng/
ml) for 24 h (recovery time 72 h), 72 h (recovery
time 5 days), or 5 days (recovery time[8 days)
after receiving two dosages of 2, 4, or 8 mg/kg
antibody, respectively [21]. In our study, a sin-
gle dose of BDB-001 at 4 mg/kg showed a long-
time inhibition effect over 6 days, while 5
intravenous infusions at 4 mg/kg suppressed the
C5a level under the BLQ for longer than
28 days, a better pharmacological activity than
IFX-1. Previous reports have shown that the
blockade of C5a is able to completely suppress
C5a-elicited inflammation [14–16, 23]. IFX-1
infusion suppressed the elevated C5a level in
severe COVID-19 patients to normal for
8 days[20], and improved the survival of
patients with severe COVID-19 [19, 24]. There-
fore, BDB-001 has the potential to be effective
against COVID-related ARDs, by inhibiting the
C5a-mediated inflammatory cytokines, and
following complement activation often
observed in severe COVID-19 patients [4, 5, 7].

In addition to COVID-19, anti-C5a antibody
therapy has a broad implication. C5a inhibition
by anti-C5a antibody reduced coronary
endothelial dysfunction by limiting neutrophil-
mediated impairment of endothelium-depen-
dent relaxation after cardiopulmonary bypass
and cardioplegic reperfusion [25], and improved

burn-induced cardiac dysfunction [26]. C5a
inhibition reduced acute lung injury and sys-
temic inflammation by alleviating the excessive
activation of inflammatory responses [23, 27],
which warrants its further investigation in sep-
sis [21, 28]. It also demonstrated a substantial
improvement in the efficacy of anti-PD-1 anti-
bodies against lung cancer growth and metas-
tasis [29]. These data support the use of BDB-001
being extended to other scenarios caused by
C5a-activated systemic inflammation. The first
Investigational New Drug application of BDB-
001 has been completed for treating t moderate
to severe hidradenitis suppurativa.

Several limitations existed in our study. First,
as a phase 1 clinical trial, the sample size was
small, which can be expanded in consequence
studies. Second, participants were recruited
from healthy Chinese adults aged 21–45 years.
It remains undetermined whether BDB-001 is
safe for high-risk populations, such as older
adults and those with underlying comorbidities,
including but not limit to hypertension, dia-
betes, or obesity [30], or mild-to-moderate
COVID-19 patients as the targeted population
for the therapeutic purpose. These populations
may present different safety and pharmacoki-
netic characteristics from healthy people. Fur-
ther studies including these populations with a
large sample size are needed to demonstrate its
safety and pharmacokinetic profile more pre-
cisely, with great horizons.

CONCLUSIONS

BDB-001 was well tolerated as a single-dose up
to 8 mg/kg and a multi-dose up to 5 doses of
4 mg/kg, st which its inhibitory effect on C5a
can be observed. Available data warrant further
safety and efficacy studies of BDB-001 in
COVID-19 patients, to provide a safe and
effective recommended dose for the subsequent
clinical trials. These results may eventually
expand to other C5-related clinical challenges,
including but not limited to virus-mediated
ARDs.
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