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Objective: The aim of this study was to explore the clinical characteristics of
patients infected with different Omicron subvariants presenting non-severe
disease, evaluate the safety and efficacy of Azvudine for treatment of COVID-19,
in order to broaden understanding of Omicron subvariant infections.

Method: A total of 244 individuals with Omicron subvariant (BA.2.76, n = 158;
BA.5.1, n = 86) were included in the study. Demographic, clinical, and laboratory
data of the study participants were collected and analyzed.

Result: Patients infected with BA.5.1 exhibited a higher incidence of clinical
symptoms like fatigue (25.58% vs. 2.53%, p < 0.001), headache/dizziness (12.79%
vs. 443%, p = 0.017), nausea/vomiting (10.47% vs. 1.27%, p = 0.002), viral loads
and inflammatory factors, and shorter virus shedding time than those with
BA.2.76. There are 28.1% patients reporting mild adverse events following
Azvudine administration. After treatment, the levels of anti-SARS-CoV-2 IgG/
IgM, white blood cell, and lymphocyte obviously increased, while C-reactive
protein, procalcitonin, and D-dimer reduced. Azvudine speeded up the time for
virus clearance compared to control treatment (10 vs. 11 days, p = 0.032). Low
lymphocyte counts (odd ratio (OR) = 0.607, p = 0.001) and anti-SARS-CoV-2
IgG titer (OR = 0.990, p = 0.028) were the independent risk factors for long
nucleic acid negativization duration after infection. Patients with pneumonia
were often accompanied by dyspnea, fatigue and high level of D-dimer. Dyspnea
(OR =10.176, p = 0.019) could be used to identify the occurrence of pneumonia
in patients infected with Omicron.

Conclusion: The study demonstrated the difference in clinical and laboratory
parameters between patients infected with Omicron BA.2.76 and BA.5.1, as
well as the safety and efficacy of Azvudine therapy. Our study linked patient
manifestations to Omicron subvariant, treatment, and clinical outcomes, which
is conducive to healthcare providers/policymakers to revise and implement
appropriate countermeasures, facilitating appropriately advise for individuals
with Omicron subvariant infections.
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1 Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has undergone several evolutionary changes. The incidence of
infections with Variants of Concern including Alpha (B.1.1.7), Beta
(B.1.351), Gamma (P.1), Delta (B.1.617.2), and Omicron (B.1.1.529)
has increased worldwide (1). Compared with the other predecessors
of SARS-CoV-2, Omicron showed decreased lung infectivity and
became less pathogenic (2).The mortality rate of hospitalized
COVID-19 patients decreased from 15.1% during Delta epidemic to
4.9% during the Omicron epidemic (3).

Furthermore, variations in symptom prevalence and treatment
were observed among different Omicron subvariants (4) A prior study
indicated that the hospitalization rate for febrile seizure in children
was significantly higher during BA.5 predominance than during BA.1/
BA.2 (5). Notably, BA.1 patients required glucocorticoids for COVID-
19-associated hyperinflammatory syndrome, whereas BA.2 patients
did not (6). This disparity may be attributed to the weaker induction
of IFN-/3 secretion by BA.1 and BA.5 sub-lineages compared to BA.2,
resulting in delayed antiviral signaling activation (7).

Additionally, the BE7.14 and BA.5.2.48 subvariants shared identical
mutation sites in the spike protein, except for R346T and C1243F (8).
No significant differences in clinical manifestations, duration of illness,
healthcare-seeking behaviors, or treatment were observed between
these two subvariants (9). Compared with BA.2, BA.5 possesses three
additional mutations: L452R, F486 V, and R493Q. Among these,
R493Q enhances the infectivity of BA.5 (10). Patients infected with
Omicron BA.5 exhibited faster infectivity and viral clearance as well as
apparent immune escape but experienced less severe disease than those
infected with BA.2 subvariant (11, 12). However, Kang’s study exhibited
different results that Omicron BA.5 variant was associated with more
severe and frequent systemic symptoms (13), while no difference of
clinical manifestation, hospital admission, or other severe endpoints,
was observed between BA.2 and BA.4/5 groups (14). Therefore, the
comparison of clinical characteristics between Omicron subvariant
BA.2 and BA.5 infections needs further investigation.

Azvudine could integrate RNA synthesis of SARS-COV-2 and
inhibit related polymerases, ultimately terminating finally RNA
replication (15). On July 25, 2022, the National Medical Products
Administration approved the use of Azvudine for teh treatment of
COVID-19 in adult patients, making it as the first domestic oral
antiviral agent approved in China (15-17). Due to the increased
transmissibility and global spread, Omicron variant has led to an

Abbreviations: AEs, Adverse events; COVID-19, Coronavirus disease 2019; CRP,
C-reactive protein; CT, Cycle threshold; FC, Fold changes; IL, Interleukin; IQR,
Interquartile range; NAN, Nucleic acid negativization; RT-PCR, Real-time reverse
transcriptase-polymerase chain reaction; SD, Standard deviation; PCT,
Procalcitonin; PLT, Platelets; SARS-CoV-2, Severe acute respiratory syndrome

coronavirus 2; TNF-a, Tumor necrosis factor a; WBC, White cell counts.
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outbreak in China (18). Consequently, there has been a notably
increase in the number of patients seeking treatment after infection.
However, there remains a scarcity of studies evaluating the
effectiveness and safety of Azvudine in treating patients infected with
Omicron subvariants in real-world settings.

Therefore, we conducted a retrospective study to comprehensively
explore the clinical characteristics and viral kinetics between patients
infected with two Omicron subvariants (BA.2.76 and BA.5.1), assessed
the safety and efficacy of Azvudine, and identified the factors
associated with viral clearance time and the incidence of pneumonia.
This study sought to gain a broadened understanding of Omicron
subvariants and provide information for designing effective
treatment strategies.

2 Methods
2.1 Participant inclusion and grouping

Patients infected with Omicron subvariant BA.2.76 or BA.5.1 were
retrospectively recruited into this study from the Fifth Hospital of
Shijiazhuang [designated hospital for patients with Coronavirus
disease 2019 (COVID-19)] between August 10, 2022, and October 9,
2022. The inclusion criteria for participants as follows: (1) aged
18 years or older; (2) positive for SARS-CoV-2 by real-time reverse
(RT-PCR)
nasopharyngeal and/or oropharyngeal swabs; (3) source patients of

transcriptase-polymerase  chain  reaction from
the epidemic outbreak were diagnosed with Omicron BA.2.76 or
BA.5.1 infection by gene sequencing; (4) no previous infection with
other SARS-CoV-2 strains from self-report and medical records; (5)
was transferred to the Fifth Hospital of Shijiazhuang according to the
requirements of the COVID-19 prevention and control protocol' and
(6) willing to participate in the study and sign the informed consent.
Exclusion criteria were as follows: (1) patients with not detailed
medical records and laboratory examination results; (2) patients
receiving Azvudine treatment for HIV; (3) pregnant women or
lactating mothers. A total of 244 patients were included in this study.
We divided the patients into two groups according to the Omicron
strain: BA.2.76 group (n = 158) and BA.5.1 group (n = 86).

The clinical characteristics of the enrolled patients, including
COVID-19 symptoms, underlying diseases, and vaccination status,
were obtained from the hospital information system at admission and
collected before treatment. According to the 9" edition of COVID-19
protocols for diagnosis and treatment (19), the patients recruited in
the present study had non-severe (asymptomatic, mild, and moderate)
illness. All participants had a clear clinical diagnosis of infection
severity on the first day after admission. Nucleic acid testing was

1 https://www.gov.cn/xinwen/2022-06/28/content_5698168.htm
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performed every one to two days for each patient
during hospitalization.

Based on clinical symptoms, nucleic acid cycle threshold (CT),
and lung infection, 121 patients in the study received Azvudine drug
(5 mg/day for 7-14 days, Henan Genuine Biotech) and two types of
self-developed Chinese medicines, including Qingre Kangdu or
Lanxiang Jiedu herbal extracts (once daily). The patients in Azvudine
group received Azivudine from the second (interquartile range: 1, 2)
day after they tested positive for SARS-CoV-2, and the course of
treatment lasted a maximum of 14 days. The non-Azvudine treatment
group comprised 123 patients who only received either Qingre
Kangdu or Lanxiang Jiedu herbal extracts (once daily)
during hospitalization.

All patients provided informed consent, and the Institutional
Review Board of the Fifth Hospital of Shijiazhuang approved this

study (2022001).

2.2 Laboratory tests

The data on routine laboratory indices that reflect inflammation,
coagulation, blood cell parameters and immunology were derived
from the laboratory information system. C-reactive protein (CRP),
procalcitonin (PCT), interleukin (IL), and other indexes were
performed on Canon TOSHIBA-FX8 biochemistry analyzer. Blood
cell counts were determined using Sysmex XN-1000 Pure Hematology
Analyzer. Levels of anti-SARS-CoV-2 IgG and IgM were evaluated
using YHLO iFlash 3,000 immunoassay analyzer. RT-PCR for SARS-
CoV-2 was performed on Applied Biosystems 7,500 Real-Time PCR
system. Except for IL, which was not assessed before discharge, all
other indicators were detected on the first day of admission after
infection (before treatment) and the day before discharge.

2.3 Statistical analysis

Statistical analysis was performed using R version 4.1.3 software,
IBM SPSS Statistics version 26.0 (IBM Corp, USA), and Prism 8.0
(GraphPad, San Diego, California, USA). Normality testing was
conducted using the Kolmogorov—-Smirnov test. Quantitative data
with a normal or non-normal distribution were expressed as mean
(standard deviation, SD) and median (interquartile range, IQR),
respectively. Categorical variables were presented as numbers and
percentages. Independent sample t-test and Wilcoxon rank-sum test
were, respectively, applied to analyze normally and non-normally
distributed data. For categorical variables, the x> test was performed.

Binary logistic regression analysis was performed using SPSS
software. Taking the median NAN durations of (10 days) patients in
this study as threshold, binary logistic regression was initially
performed to define the clinical (Azvudine treatment, BA.5.1
subvariant, fever symptom) and laboratory (lymphocyte counts and
anti-SARS-CoV-2 IgG before treatment) risk factors associated with
the prolonged virus clearance (>10 days) of patients infected with
Omicron subvariant. The models included the adjusted Model 1
(intaking clinical parameters) and adjusted Model 2 (intaking clinical
and laboratory factors).

Besides, indexes with statistical differences between patients
with and without pneumonia were included in a univariable analysis,
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which were used to calculate odds ratios (OR) and 95% confidence
intervals (CI) to explore factors associated with the incidence of
pneumonia. The following factors were evaluated in the univariable
analyses: fatigue (yes vs. no), dyspnea (yes vs. no), and levels of
D-dimer. Moreover, statistically significant variables associated with
pneumonia in the univariable analyses were further subjected to
multivariable logistic regression analyses. A variance inflation factor
of below 5 and tolerance of above 0.2 indicated insignificant
collinearity among independent variables. Correlation analysis of
the non-normally distributed data was done by Spearman’s
p <0.05 was considered

correlation coefficients.

statistically significant.

3 Results

3.1 Patients infected with subvariant BA.5.1
showed more clinical symptoms and
inflammation feature

The median ages of subjects infected with Omicron subvariant
BA.2.76 and BA.5.1 were 50 (35, 60.75) and 38 (34, 50) years
(p = 0.001), respectively. Gender ratio (female to male) was similar
between two groups (p = 0.394). Due to the higher unvaccinated rates
in BA.2.76 group (8.86% vs. 1.16%, p = 0.022) and proved efficacy of
SARS-CoV-2 vaccination on symptomatic infection (20, 21), we first
analyzed the impact of vaccination status on clinical features of
patients infected with BA.2.76 or BA.5.1 and observed comparable
COVID-19 severity and symptoms between unvaccinated and
vaccinated participants (Supplementary Table S1). Of note, patients
infected with BA.5.1 had higher incidence of clinical manifestations
including fatigue (25.58% vs. 2.53%, p < 0.001), dyspnea (5.81% vs.
0%, p = 0.005), abdominal pain (3.49% vs. 0%, p = 0.049), headache
or dizziness (12.79% vs. 4.43%, p = 0.017), nausea or vomiting (10.47%
vs. 1.27%, p = 0.002), and higher viral load (CT of nucleocapsid
protein (CT-N): 18.16 vs. 19.82, p = 0.001; CT of open reading frame
(CT-0O): 18.14 vs. 19.43, p = 0.010), but shorter period for SARS-
CoV-2 clearance (10 vs. 11 days, p = 0.028) compared with patients
with BA.2.76 infection. The differences in clinical features at onset
may result from the different Omicron subvariants infection.

Additionally, the absolute value of lymphocytes (p < 0.001), and
the levels of tumor necrosis factor (TNF)-a (p = 0.024), and IL-6
(p = 0.026) were higher in BA.5.1 group than BA.2.76 group, while the
titers of anti-SARS-CoV-2 IgG and IgM titers was comparable
between the two groups at baseline (Table 1). Other laboratory indexes
with no significant difference were displayed in Supplementary Table S2.

3.2 Azvudine was safe and effective in the
treatment of patients infected with the
omicron subvariants

The safety of Azvudine was evaluated in this current study.
Adverse events had occurred in 28.1% (34/121) of the patients
following Azvudine administration, such as nausea (13/121, 10.74%),
diarrhea (7/121, 5.76%), vomiting (3/121, 2.47%), and headache
(1/121, 0.83%). Notably, no serious adverse events (AEs) were
observed for the group that received Azvudine (Table 2). Additionally,
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TABLE 1 Baseline characteristics of patients infected with different Omicron subvariants on admission to hospital.

10.3389/fmed.2024.1511227

Characteristics BA.2.76 BA.5.1 p value
Number 158 86 /
Age (years) 50 (35, 60.75) 38 (34, 50) 0.001
Gender (F/M) 70/88 43/43 0.394
COVID-19 severity, n (%)
Asymptomatic 63 (39.87%) 25(29.07%) 0.093
Mild 78 (49.37%) 53 (61.63%) 0.041
Moderate 17 (10.76%) 8(9.30%) 0.827
Symptoms, n (%)
Fever 51 (32.28%) 30 (34.88%) 0.680
Fatigue 4(2.53%) 22 (25.58%) <0.001
Cough 73 (46.20%) 29 (33.72%) 0.059
Dyspnea 0 (0%) 5(5.81%) 0.005
Expectoration 33 (20.89%) 19 (22.09%) 0.826
Sore throat/dry throat 43 (27.22%) 19 (22.09%) 0.380
Abdominal pain 0 (0%) 3 (3.49%) 0.049
Diarrhea 1 (0.63%) 2(2.33%) 0.284
Headache/dizziness 7 (4.43%) 11 (12.79%) 0.017
Nausea/vomit 2(1.27%) 9 (10.47%) 0.002
Myalgia 5 (3.16%) 6 (6.98%) 0.202
Vaccination status, n (%)
Unvaccinated 14 (8.86%) 1(1.16%) 0.022
1 dose of vaccine 1 (0.63%) 1(1.16%) >0.9999
2 doses of vaccine 4(2.53%) 3 (3.49%) 0.7015
3 doses of vaccine 139 (87.97%) 81 (94.19%) 0.5105
Time after last vaccine (days) 281 (240, 388) 364 (317.5, 380.5) 0.004
Underlying disease, 1 (%) 40 (25.32%) 26 (30.23%) 0.409
Hypertension 27 (17.09%) 7 (8.14%) 0.054
Diabetes 8 (5.06%) 4 (4.65%) >0.999
Cardiovascular disease 8 (5.06%) 0(0%) 0.053
Cerebrovascular disease 4 (2.53%) 1(1.16%) 0.659
Chronic lung disease 4(2.53%) 0 (0%) 0.300
Chronic kidney disease 1 (0.63%) 2(2.33%) 0.284
Chronic liver disease 2(1.27%) 3 (3.49%) 0.348
Hematopathy 2(1.27%) 3 (3.49%) 0.348
Malignant tumor 4(2.53%) 15 (17.44%) <0.001
Laboratory characteristics
CT-N 19.82 (17.04, 23.52) 18.155 (15.09, 21.46) 0.001
CT-ORF 19.43 (17.01, 22.40) 18.145 (15.99, 20.74) 0.010
Time for SARS-CoV-2 nucleic acid to turn negative (days) 11 (9, 14) 10 (8,11.75) 0.028
Anti-SARS-CoV-2 IgG (AU/mL) 12.2 (2.8, 34.56) 8.72 (2.73, 24.09) 0.315
Anti-SARS-CoV-2 IgM (AU/mL) 0.11 (0.02, 0.25) 0.07 (0.03, 0.24) 0.755
Lymphocyte (x10°/L) 1.32 (1.02, 1.76) 3.81(1.49, 4.79) <0.001
Interleukin-6 (pg/mL) 2.81(1.65,4.9) 4.16 (2, 12.83) 0.026
D-dimer (pg/L) 320 (190, 462.29) 426.28 (250, 482.66) 0.051

Vaccination status refers to the vaccination status of the patient before infection. CT-N, cycle threshold of nucleocapsid protein; CT-O, cycle threshold open read frame. Bold values is that p <

0.05.
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TABLE 2 Summary of adverse events following taking Azvudine in
patients with Omicron infection.

Adverse events Number

None 87 (71.90%)
Nausea 13 (10.74%)
Diarrhea 7 (5.76%)
Upset stomach 5(4.13%)
Liver injury 4(3.31%)
Abdominal bloating 4(3.31%)
Vomit 3(2.47%)
Rash 2 (1.65%)
Loss of appetite 2 (1.65%)
Headache 1(0.83%)
Constipation 1(0.83%)
Insomnia 1(0.83%)

Data are displayed as number (%), representing the total number of patients who had
adverse reactions (adverse events related to take Azvudine).

AE was found to be closely related to IL -1p levels before treatment,
age, and gender (Supplementary Figure S1A). Patients with AEs, or
AEs of vomit exhibited higher levels of IL-1f before treatment than
those without (Supplementary Figures S1B,C). Older patients were
likely to AEs upset
(Supplementary Figure S1D). Nausea and vomit after Azvudine

more have of upset stomach
administration were more common in female patients, while liver
injury was the opposite (Supplementary Figures SIE-G).

All patients exhibited favorable prognosis, who were discharged
after treatment. Patients in Azvudine group had lower proportion
of asymptomatic disease (25.62% vs. 46.34%, p = 0.001) and higher
moderate severity (18.18% vs. 2.44%, p <0.001) than those in
control group (Supplementary Table S3). Azvudine drug still
exhibited great benefits for virus clearance, the enhancement of
anti-SARS-CoV-2 antibodies and immune cells, as well as the
regulation of inflammatory factors. Shorter nucleic acid
negativization (NAN) durations was observed in Azvudine rather
than control group (10 vs. 11 days, p = 0.032) (Figure 1A). The levels
of anti-SARS-CoV-2 IgG and IgM, white cell counts (WBC),
lymphocyte counts, and platelets (PLT) were elevated to varying
degrees, whose fold changes (FC) in Azvudine group were greater
than that in control group (Figures 1B,C,G-I). Meanwhile, among
patients receiving Azvudine, the FC of CRP, PCT and D-dimer
markedly decrease compared with patients in control group
(Figures 1D-F).

Given that patients infected with BA.2.76 or BA.5.1 exhibited
varying periods for SARS-COV-2 clearance (Table 1), we conducted a
detailed analysis of viral clearance times, as well as alterations in anti-
SARS-CoV-2 antibodies, inflammatory factors, and immune cells,
specifically comparing patients who received Azvudine treatment to
those in the control group within both BA.2.76 and BA.5.1 cohorts
(Supplementary Figures S2, S3). Although the differences were not
statistically significant, patients treated with Azvudine had shorter
NAN durations compared to those in the control group, both in the
BA.2.76 cohort (11.07 vs.11.83 days) and the BA.5.1 cohort (10.14 vs.
10.91 days) (Supplementary Figures S2A-S3A). In BA.5.1-infected
patients who received Azvudine, there were higher increases in
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anti-SARSCoV-2 1gG and 1gM, WBC, lymphocyte counts, PLT, and
greater reductions in CRP, PCT, and D-dimer levels compared to those
in the control group (Supplementary Figures S3B-I). Patients infected
with BA.2.76 WBC
(Supplementary Figures S2B-I).

showed similar trends except for

3.3 Low levels of lymphocyte and
anti-SARS-CoV-2 IgG before treatment
prolonged SARS-CoV-2 nucleic acid
negativization

The correlation between the clinical and laboratory indexes and
the duration of NAN was performed using Spearman’s correlation test
(Figure 2A). Patients receiving Azvudine treatment (r=—0.14,
p =0.032), infected with BA.5.1 subvariant (r = —0.14, p = 0.027),
without fever symptom (r=-0.13, p=0.050) were negatively
associated with SARS-CoV-2 clearance, and so is low lymphocyte
counts (r=—0.27, p<0.001) and anti-SARS-CoV-2 IgG titers
(r=-0.20, p = 0.002) before treatment (Figures 1A, 2B-D). The
shorter virus clearance time in the BA.5.1 group may be due to the
Azvudine treatment they received.

Binary logistic regression analysis using model 1 showed that
fever (OR = 1.942, 95% CI: 1.115-3.380; p = 0.019) was associated
with >10 days NAN duration. Model 2 showed that low lymphocyte
counts (OR =0.607, 95% CI: 0.457-0.806; p =0.001) and anti-
SARS-CoV-2 IgG level (OR = 0.990, 95% CI: 0.990-0.999; p = 0.028)
before treatment were independent risk factors for a prolonged NAN
duration (Figures 2E-F).

3.4 Dyspnea was related to the incidence
of pneumonia in patients infected with
omicron subvariants

In this study, 10.25% (25/244) individuals developed pneumonia.
Patients with pneumonia exhibited a higher risk of dyspnea (12% vs.
0.91%, p = 0.008), fatigue (24% vs. 9.13%, p = 0.022), and a higher
level of D-dimer (397 vs. 307 mg/L, p = 0.029) than patients without
pneumonia (Figures 3A-C; Supplementary Table S3).

Then above three indicators were included in univariate logistic
regression. Dyspnea (OR = 14.795, 95% CI: 2.345-93.361; p = 0.004)
and fatigue (OR =3.142, 95% CI: 1.126-9.771; p =0.029) were
associated with pneumonia. Risk factors with statistically significant
differences in the univariate logistic regression were further analyzed
in multivariate logistic regression, which further proved that dyspnea
(OR =10.176, 95% CI: 1.475-70.214; p = 0.019) was independent
factors for the occurrence of pneumonia in patients with Omicron
infection (Figures 3D-E).

4 Discussion

With the high incidence of Omicron infections but lower disease
severity, Chinese authorities implemented “reopening in an orderly
and effective manner” policy on December 7, 2022, before this, the
city of Shijiazhuang, as a pilot area, led to large patients infected with
Omicron variant. A challenge for healthcare providers and public
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FIGURE 1
Azvudine improved the immune and inflamatory status of patients infected with Omicron variant. (A) The time of viral clearance was shorter in
Azvudine group than control group. (B,C) Azvudine treatment significantly enhanced the titers of anti-SARS-CoV-2 IgG (B) and IgM (C) compared to
control treatment. (D—F) The reduction of C-reactive protein (D), procalcitonin (E), and D-dimer (F) in azvudine group was greater than that in control
group. G-H. After treatment, immune cells including white blood cell counts (G), lymphocyte counts (H), and platelet (1) of patients receiving azvudine
increased more than those in control group. Statistical analysis was performed by Wilcoxon test (A) and paired Wilcoxon test (B-I). FC, fold change.

health officials is appropriately advising individuals with different
subvariants infections and implementing healthcare strategies to
response Omicron pandemic. However, there is available limited
information on patients infected with different Omicron subvariants.
Based on this, our study (i) comprehensively exhibited the clinical and
laboratory characteristics of non-severe patients infected with
Omicron BA.2.76 and BA.5.1, which could help clinicians timely
recognize the alterations in clinical spectrum of different subvatiants;
(ii) proved the safety and efficacy of Azvudine in the treatment of
non-severe COVID-19 patients to maximize their utility and guide
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appropriate healthcare strategies; (iii) identified the independent risk
factors indicating prolonged viral clearance and pneumonia so
healthcare providers can give appropriate treatment at an early stage.

Patients infected with the BA.5.1 subvariant had more prominent
clinical symptoms such (fatigue, dyspnea, abdominal pain, headache,
nausea) and higher viral loads in comparison with infection with
BA.2.76 subvariant, which might be due to waning vaccine-induced
immunity. Before diagnosis of COVID-19, a longer time after last
vaccine was observed in the BA.5.1 group (364 vs. 281 days). Our
results are consistent with the findings of prior research that
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demonstrate a decline in vaccine effectiveness over time regardless of
Omicron subvariant type (11, 13). Further studies on this field
are needed.

The present results showed that Azvudine was safe and effective
for treatment of patients presenting with non-severe symptoms. This
study reported 28.1% of the patients appeared general drug-related
AEs, most of them were gastrointestinal symptoms, like nausea,
diarrhea and upset stomach, which is similar to the total AEs rates
(29.50%, 272/922) of Azvudine in a meta-analysis including six studies
(22). Azvudine treatment effectively reduced the levels of
inflammatory factors and increased the levels of anti-SARS-CoV-2
antibodies and immune cells compared with the control. These
changes indicate improved immunity, which consequently shortened
the virus shedding time and enhanced the recovery from SARS-
CoV-2 infection. Recently, several research displayed that Azvudine
significantly improved clinical symptoms and reduced the risk of
severity in COVID-19 patients (22-25). Meanwhile, it also has good
therapeutic effect in patients with compromised immune systems such
as hemodialysis patients (26). Compared with other antiviral drugs,
research on Azvudine fighting against SARS-CoV-2 was not enough.
Further studies are needed to compare of Azvudine and other antiviral
drugs, and application of Azvudine in specific populations.

The present study revealed that fever, Azvudine, lymphocyte
counts, and anti-SARS-CoV-2 IgG titer were negatively correlated
with NAN time. Among them, low levels of lymphocyte and anti-
SARS-CoV-2 IgG were identified as independent risk factors for
prolonged virus clearance time, consistent with findings from other
studies on patients infected with the other Omicron variants (27) and
Delta variants (28). Study by He (29) and Yin (30) reported that
reduced level of lymphocytes is a potential indicator of the disease
progression in patients infected with Omicron. As the COVID-19
becomes more severe, the lymphocyte count decreases, and the lung
damage is exacerbated (31-35). Anti-SARS-CoV-2 IgG titer is
negatively associated with the viral load. The levels of antibodies
against SARS-CoV-2 decrease over time following vaccination,
indicating the importance of routinely monitoring of the anti-
SARS-CoV-2 antibodies kinetics and consistently administering
COVID-19 vaccinations (36).

The present study has some limitations. First, the Omicron
subvariant was defined based on the period of predominance, and
not all cases were subjected to sequencing. Secondly, it should
be considered that we only evaluated the safety and effectiveness of
Azvudine in treating Omicron-infected patients in our study,
further studies should focus on the comparing Azvudine with
other antiviral treatments, and investigate the factors associated
with non-response to Azvudine administration in multi-center or
larger cohorts. Moreover, this study was conducted when
COVID-19 was under control in China, patients infected with
other Omicron substrains were not included, limiting the study’s
external validity.

5 Conclusion

The present findings showed that patients infected with
Omicron BA.5.1 were associated with frequent systemic symptoms
and exhibited better profiles of laboratory parameters than patients
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infected with BA.2.76 subvariant. In addition, the results showed
that Azvudine is an effective and safe drug for treating non-severe
COVID-19 cases. Future studies could compare Azvudine with
other antiviral treatments, and explore the factors associated with
non-response to antiviral administration, in multi-center or larger
cohort with different disease severity. Clinicians can use
lymphocyte counts and anti-SARS-CoV-2 IgG titer to predict
patients with a longer NAN duration and utilize dyspnea symptom
to identify subjects with pneumonia. Our study linked clinical
symptoms to different subvariant, treatment, and clinical outcomes,
in patients infected Omicron. These findings offer valuable insights
for healthcare providers and policymakers, aiding in the
formulation of appropriate health strategies to combat future
infections and enhance patient prognosis during the ongoing
Omicron wave.
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