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Introduction: The purpose of this study was to compare the viral shedding time in patients infected with the Omicron variant during 
Paxlovid therapy and conventional therapy and to analyze the effects of Paxlovid on patients infected with COVID-19.
Methods: In this study, the demographic and clinical characteristics and laboratory data of 3159 patients infected with the SARS-CoV 
-2 Omicron variant treated at Jilin Province People’s Hospital were collected and analyzed. A total of 362 patients received Paxlovid 
therapy, and 2797 patients received conventional therapy. After propensity score matching (PSM), 1086 patients were obtained.
Results: The difference in platelet (PLT) count between the two groups was statistically significant but within the normal range (P < 
0.05). CT value revealed that the nucleic acid test results became negative more quickly in the Paxlovid therapy group. Analysis of the 
Paxlovid therapy group showed that IgG and IgM levels were increased after Paxlovid therapy administration.
Conclusion: The CT value of the Paxlovid therapy group became negative more quickly. This finding suggests that Paxlovid 
treatment after early diagnosis of the Omicron variant may achieve good therapeutic efficacy.
Keywords: Paxlovid, Omicron variant, a retrospective study, N-CT

Introduction
At the end of 2019, an outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) occurred in China 
and spread rapidly worldwide.1–3 On March 11, 2020, the World Health Organization (WHO) designated coronavirus 
disease 2019 (COVID-19) a global pandemic.4 As of May 5, 2022, approximately 515 million cases of COVID-19 have 
been reported, resulting in 6.26 million deaths (https://www.worldometers.info/coronavirus/). The COVID-19 pandemic 
has caused enormous mortality and severe morbidity in developed and developing countries. Currently, 5 variants, Alpha 
(B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2) and Omicron (B.1.1.529), have been reported.5 After replacing 
Delta, Omicron variants became the main variant worldwide, with a significantly greater spread than other variants.6,7

The prevalence of Omicron variants poses more significant challenges for pandemic prevention and control. Omicron 
has three lineages, BA.1 (B.1.1.529.1), BA.2 (B.1.1.529.2), and BA.3 (B.1.1.529.3), first discovered in South Africa in 
November 2021.8 The high transmissibility of Omicron variants is a major cause of global concern. Since the advent of 
Omicron, it has rapidly replaced Delta as the dominant strain worldwide. In the US, Delta accounted for 99% of the new 
cases on December 4, 2021. However, Omicron accounted for more than 95% of cases by January 8, 2022.9 The basic 
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reproductive number (R0) of the Delta variant was between 6 and 7.10 Omicron is 3.2 times more transmissible than delta 
and has a 3-day doubling time.11 In contrast, although Omicron is remarkably more frequent than Delta and previous 
Omicron variants, the virulence of Omicron was markedly lower than that of Delta and reinfections during the Omicron 
transmission period were clinically milder.12,13

The oral antiviral drug candidate Paxlovid (PF-07321332+ritonavir), has only recently been developed by Pfizer, Inc. 
Paxlovid provides new hope for treating patients at risk of progressing to severe COVID-19 in the era of the Omicron 
variant.14 Paxlovid is a therapeutic combination of two compounds: PF-07321332, an oral covalent 3CL protease inhibitor 
of SARS-CoV-2, and ritonavir, an inhibitor of HIV-1 and HIV-2. Ritonavir is also an inhibitor of cytochrome P450 3A and 
CYP2D6, thus inhibiting the metabolism of PF-07321332 and allowing the use of lower doses of this substance.15 In one 
clinical trial, compared with a placebo, a 5-day course of Paxlovid administered within three days of symptom onset 
reduced the risk of hospitalization and death by 89% over 28 days. Hospitalizations and deaths were 0.8% in the Paxlovid 
group and 7% in the placebo group. Similar favorable results were observed in patients who started treatment within five 
days of symptom onset.16 The results of an observational study showed that, compared to controls, patients treated with 
Paxlovid were more effective at preventing hospital admission and mortality attributable to COVID-19.17

In China’s Jilin Province, the pandemic situation has been well controlled since the outbreak began in early 
March 2022. Since then, BA.2 has been the predominant Omicron sublineage in Jilin Province, and some of the patients 
were treated with the Pfizer drug Paxlovid. Therefore, the aim of this study was to compare the viral shedding time of 
Omicron patients treated with Paxlovid therapy and that of patients treated with conventional therapy and to analyze the 
side effects of this therapy.

Materials and Methods
Study Subjects
We performed a retrospective study to analyze the effects of Paxlovid on patients infected with the Omicron variant. The 
study subjects were patients treated at Jilin Province People’s Hospital from March 2022 to April 2022. All procedures in 
the studies involving human participants were performed under the ethical standards of the institutional research 
committee and complied with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. 
This study was approved by the Ethics Committee of Jilin Province People’s Hospital (2022059). Informed consent was 
obtained from all patients before the start of the study.

The Inclusion Criteria
Mild and moderate type: (1) ≥12 years old; (2) confirmed COVID-19 patient; (3) at least one COVID-19 symptom or 
sign on the day of medication; (4) at least one high-risk factor for developing a severe illness: ≥60 years old; body mass 
index > 25 kg/m2; heavy smoking (over 400 cigarettes/year); immune-suppressive disease or long-term iatrogenic 
immunosuppression; chronic pulmonary, cardiovascular, renal disease, or sickle cell disease; hypertension; glycuresis; 
cancer; neurodevelopmental disorders or other complex medical conditions; and long-term reliance on organ support 
(such as long-term dialysis patients) or long-term hospitalization.

Severe type: (1) ≥12 years old, (2) confirmed COVID-19 patient, and (3) conformed to the ninth edition of the severe 
type diagnostic criteria on the day of medication

The Exclusion Criteria
1. previously confirmed SARS-CoV-2 infection;
2. prior receipt of convalescent COVID-19 plasma, neutralizing antibodies, or specific immunoglobulin therapy;
3. received any of the following antiviral drugs: interferon, albidol, ribavirin, hydroxychloroquine, fraveravir, 

remdesivir, etc.;
4. Pregnancy or lactation; history of active liver disease; moderate to severe renal damage; known HIV virus (viral 

load> 400 copies/mL); or suspected/confirmed active systemic infection.
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Clinical Data Collection
Demographic and clinical characteristics and laboratory findings were collected and recorded on the first day of 
admission. The data, which included hematologic, liver, and renal function data; IgG and IgM levels; and viral load, 
were collected on Day 1 (baseline) and at 3, 5, 10, and 14 days. Nasopharyngeal or nasal swabs were collected each day 
from each patient until the first negative test result was obtained.

Viral RNA Detection via RT‒PCR
Nasopharyngeal swabs were collected by well-trained medical staff at the same hospital, who strictly followed standardized 
procedures. The specimens were kept in virus-containing media. Viral RNA was extracted within 2 h with a Nucleic Acid 
Isolation Kit according to the manufacturer’s instructions. RT‒PCR was performed by using an RNA Detection Kit for 
SARS‒CoV-2. RT‒PCR was conducted with primers and probes targeting the N genes and a positive reference gene. The 
detection limit of the cycle threshold (Ct) was set to 40 (500 copies/mL). Samples with a Ct value less than 40 were considered 
positive. All tests were performed under strict biosafety conditions and standard operating procedures.

Treatment Method
One group of patients received Paxlovid therapy, and the other group received conventional therapy.

Paxlovid therapy involved administering Paxlovid orally twice a day for 5 days. The recommended dose is 300 mg of 
nirmatrelvir Tablets (150 mg, 2 tablets) combined with 100 mg of Ritonavir Tablets (100 mg, 1 tablet), which are 
administered orally every 12 hours for 5 consecutive days. Treatment began as soon as possible within the diagnosis of 
COVID-19 and within 5 days after the patient’s onset of symptoms. If the patient missed one dose of treatment but did 
not exceed 8 hours beyond the correct time, the dose was taken as soon as possible to continue following the normal 
dosing regimen. If the patient failed to adhere to the treatment schedule and exceeded 8 hours, the patient did not take the 
missed dose but took the next dose at the prescribed time. Double doses were not administered.

Conventional therapy is a general treatment. 1) Patients were required to rest in bed, strengthen supportive treatment, 
ensure adequate energy and nutritional intake, pay attention to the balance of water and electrolytes, and maintain internal 
environmental stability. 2) Patients were closely monitored for vital signs, especially resting and finger oxygen saturation, after 
activity. 3) Blood routine, urine routine, CRP, biochemical indicators (liver, enzymes, myocardial enzymes, renal function, 
etc.), blood coagulation function, arterial blood gas analysis, chest imaging, etc., were monitored. 4) Standardized and 
effective oxygen therapy measures were provided according to the patient’s condition, including nasal catheterization, mask 
oxygen administration and transnasal high-flow oxygen therapy. 5) Antimicrobial therapy: Patients avoided blind or 
inappropriate use of antibiotics, especially in combination with broad-spectrum antibacterial drugs. Drugs were given 
according to the actual condition of each patient, and the detailed treatment plan followed the COVID-19 diagnosis and 
treatment protocol (Trial edition 9) (http://www.nhc.gov.cn/cms-search/downFiles/ef09aa40704620b010951b088b8a27.pdf).

Statistical Analysis
All the statistical analyses were performed using SAS 9.4 software, and the quantitative normally distributed data are 
presented as the means ± standard deviations (�x� s). Two independent sample t-tests (t values) were used for 
comparisons between two groups, and paired t-tests were used for comparisons of preoperative and postoperative data 
(t values were used for statistical analysis). Quantitative data with a skewed distribution are presented as the median and 
interquartile range (M(P25, P75)), the Wilcoxon rank-sum test was used for comparisons between two groups (the 
Z value was used for statistical analysis), and the paired rank-sum test was used for comparisons between groups (the 
S value was used for statistical analysis). Qualitative data are presented as the frequency (percentage), and the χ2 test was 
used to compare the compositions of two groups (for statistical analysis, the χ2 value was used). Repeated-measures 
ANOVA was used to compare the differences between repeated-measures quantitative index groups and time points 
(because of missing values, the SAS program uses proc mixed for analysis, and lsmeans contains both factors and their 
interaction; therefore, there was no need to adjust the P value of the analysis results). Differences were considered 
significant if p < 0.05.
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The effectiveness of the Paxlovid therapy was determined by the following two proportions: rate of events in the 
experimental arm (EER) = number of events/number of patients in the experimental arm; rate of events in the control arm 
(CER) = number of events/number of patients in the control arm.

The absolute risk increase [(ARI) = (EER − CER)] was accompanied by a 95% CI (95% CI). The risk of death events 
was greater in the Paxlovid therapy-treated group than in the control group. The sign of ARI is positive when EER > 
CER and negative otherwise. The number needed to treat [(NNT) = (1/ARI)] expresses the expected number of patients 
required to obtain one beneficial outcome event, accompanied by the 95% CI.

Logistic regression was used to determine the odds ratio (OR) with a 95% confidence interval (95% CI). OR is the ratio 
of the probability of the event in the treatment arm against the probability of the event in the control group; it is expressed in 
decimal values. OR >1.00 or <1.00 indicate a beneficial or a detrimental effect, respectively, of the treatment.

Cox regression (or proportional hazards regression) was used to determine the hazard ratio (HR) with a 95% 
confidence interval (95% CI). The hazard ratio (HR) was used to determine the effect of the treatment on the time 
until the first negative antigenic swab test was obtained. Since this was a beneficial intervention (because treatment 
stopped viral shedding), a positive HR indicates a protective effect of the associated variable.

Result
Clinical Characteristics of Patients in Paxlovid Therapy Group and Conventional 
Therapy Group
Between March 2022 and April 2022, 3159 patients were enrolled in this study. A total of 362 patients received Paxlovid 
therapy, and 2797 patients received conventional therapy (Figure 1). The baseline demographic and clinical data of the 

Figure 1 Flow chart.
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patients with the Omicron cohort are summarized in Table 1. The results showed that the age, white blood cell count 
(WBC), hemoglobin (HGB), platelet (PLT), creatinine (Cr), blood urea nitrogen (BUN) and pH were significantly 
different between the two groups of patients (P <0.05). Patients in the conventional therapy group were younger than 
those in the Paxlovid therapy group. The changes in WBC, HGB, PLT, Cr, BUN and PH between admission and 
discharge were smaller in the conventional therapy group. The results of repeated-measures ANOVA of the patients in 
the two groups showed that there were statistically significant differences of N-CT in viral shedding time of therapy and 
the interaction between group and viral shedding time of therapy (P<0.05) (Table 2).

Table 3 shows the distribution of negative swab tests by number of days after COVID-19 diagnosis among patients 
treated with Paxlovid therapy and controls. ARI had a positive sign and OR was significantly (OR=1.672; 95% CI: 
1.175–2.381), indicating that the treatment was beneficial. While the respective crude odds ratio (OR) was 1672 (95% CI: 
1.175–2.381), the corresponding crude hazard ratio (HR) was nonsignificant (HR =0.958; 95% CI: 0.83; 1–106).

Table 1 Comparison of Demographic Data and Clinical Trial Indicators

Conventional Therapy  
Group (N=2797)

Paxlovid Therapy  
Group (N=362)

t/Z/χ2 P value

Gender 3.6554 0.0559

Male 1204 (43.05) 175 (48.34)

Female 1593 (56.95) 187 (51.66)
Age 45.10±20.23 62.39±14.78 15.5034 <0.0001

WBC, ×109/L −3.0082 0.0026

First day 5.66 (4.39–7.59) 5.52 (4.38–6.71)
Last day 5.46 (4.42–6.90) 6.45 (5.38–7.59)

HGB, g/L −4.8738 <0.0001

First day 133 (122–147) 137 (126–149)
Last day 138 (125–151) 136 (122–147)

PLT, ×109/L −5.4654 <0.0001

First day 201 (162–251) 189 (155–238)
Last day 217 (176–263) 236 (195–290)

Cr, umol/L −2.8012 0.0051

First day 62.65 (51.00–78.75) 66.1 (54.90–81.50)
Last day 62.90 (53.40–76.30) 63.5 (53.30–75.90)

BUN, mmol/L −3.0384 0.0024

First day 4.13 (2.99–5.26) 4.45 (3.68–5.92)
Last day 4.02 (3.26–5.08) 4.38 (3.73–5.27)

ALT, U/L 1.4407 0.1497

First day 18.50 (11.60–30.70) 19.00 (13.00–29.30)
Last day 18.50 (12.90–29.90) 18.60 (12.10–28.40)

AST, U/L 0.6927 0.4885

First day 23.90 (19.60–32.20) 25.60 (20.10–33.00)
Last day 22.80 (18.80–29.00) 21.80 (18.00–27.00)

DBIL, umol/L −0.0421 0.9664

First day 2.40 (1.81–3.35) 2.40 (1.90–3.30)
Last day 2.56 (1.90–3.60) 2.30 (1.85–3.10)

TBIL, umol/L −0.3743 0.7082
First day 7.40 (5.10–10.76) 7.70 (5.60–11.30)

Last day 8.00 (5.80–11.10) 7.80 (5.70–10.30)

PH −2.1298 0.0332
First day 7.40 (7.38–7.42) 7.41 (7.39–7.44)

Last day 7.40 (7.37–7.43) 7.41 (7.38–7.43)

Notes: Normal range: WBC: 3.69–9.16 ×109/L; HGB: 113–151 g/L; PLT: 98–300.2 ×109/L; Cr: 44–97 umol/L; BUN: 
2.8–7.6 mmol/L; ALT: 9–50 U/L; AST: 15–40 U/L; DBIL: 0–6.84 umol/L; TBIL: 3.42–20.5 umol/L; PH: 7.35–7.45.
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Table 4 shows the results of regression analysis for the days since COVID-19 diagnosis until first negative swab test. 
According to the multinomial logistic regression model, patients treated with Paxlovid therapy were more likely to turn 
negative (OR=2.255; 95% CI=1.566–3.248) than controls were. Age was a risk factor (OR=0.978; 95% CI=0.973–0.984). 
According to the multivariate Cox regression analysis, the negativization rate was not significantly greater (HR=1.036; 95% 
CI=0.891–1.203) in patients treated with Paxlovid therapy. Age was also a risk factor (OR=0.995; 95% CI=0.992–0.998).

Comparison Between the Paxlovid Therapy Group and Conventional Therapy Group 
After Propensity Score Matching
Due to the significant difference in baseline age, the two groups of patients were matched 1:2 by age via propensity score 
matching (PSM). After matching, 1086 patients (including 362 in the Paxlovid therapy group and 724 in the conventional 
therapy group) were obtained. A comparison of demographic data and clinical trial data revealed that the difference in the 
PLT between the two groups was statistically significant (P<0.05) (Table 5). The change in the PLT between admission 
and discharge was smaller in the conventional therapy group than in the control group but within the normal range.

Table 2 Results of ANOVA for Repeated Measures CT Values in Two 
Groups

Factor v F P

N-CT (≤ 6 day)

Group 1 0.42 0.5185

Time 5 58.92 <0.0001
Group×Time 5 12.14 <0.0001

Table 3 The Distribution of Negative Swab Tests by Number of Days After COVID-19 Diagnosis Among Patients Treated with 
Paxlovid Therapy versus Controls

Day Treated Controls EER CER ARI NNT 
(95% CI)

OR*(95% CI) HR#(95% CI)

Daily Pooled Daily Pooled Daily Pooled

1 96 634 0.2652 0.6133 0.2267 0.4190 0.0385 0.1942 (0.1408–0.2476) 5 (4–7) 1.672 (1.175–2.381) 0.958 (0.83–1.106)

2 67 249 0.1851 0.0890 0.0961

3 21 112 0.0580 0.0400 0.0180

4 16 70 0.0442 0.0250 0.0192

5 10 42 0.0276 0.0150 0.0126

6 8 24 0.0221 0.0086 0.0135

7 2 15 0.0055 0.0054 0.0002

8+ 2 26 0.0055 0.0093 −0.0038

Notes: *For Logistic Regression; #For COX Regression. 
Abbreviations: EER, experimental event rate; CER, control event rate; ARI, absolute risk increase; NNT, number needed to treat; OR, odds ratio; HR, hazard ratio.

Table 4 Multinomial Logistic Regression Analysis for Negativization Rates

Factors OR* (95% CI) HR# (95% CI)

Before Propensity Score Matching Paxlovid therapy (controls) 2.255 (1.566–3.248) 1.036 (0.891–1.203)
Age (years) 0.978 (0.973–0.984) 0.995 (0.992–0.998)
Sex 0.821 (0.653–1.032) 0.981 (0.882–1.090)

After Propensity Score Matching Paxlovid therapy (controls) 2.437 (1.651–3.597) 1.005 (0.845–1.196)
Age (years) 0.991 (0.979–1.003) 0.993 (0.987–0.998)

Sex 0.810 (0.574–1.144) 0.992 (0.837–1.175)

Notes: *For Logistic Regression; #For COX Regression.
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The results of repeated-measures variance analysis of CT values of the two groups of patients showed that N-CT had 
substantial differences in group factor, time factor and interaction between groups and time (P<0.05) (Tables 6 and 7) 
(Figure 2). Figure 2 shows that the nucleic acid test results becomes negative more quickly in the Paxlovid therapy group 
than in the control group.

Table 5 Comparison of Demographic Data and Clinical Trial Indicators (After PSM)

Conventional Therapy  
Group (N=724)

Paxlovid Therapy  
Group (N=362)

t/Z/χ2 P value

Gender 0.2235 0.6364

Male 339 (46.82) 175 (48.34)

Female 385 (53.18) 187 (51.66)
Age 62.31±14.71 62.39±14.78 0.1593 0.8734

WBC, ×109/L −1.1114 0.2664

First day 5.53 (4.33–7.95) 5.52 (4.38–6.71)
Last day 5.39 (4.39–6.99) 6.45 (5.38–7.59)

HGB, g/L −1.5624 0.1182
First day 132 (121–145) 137 (126–149)

Last day 137 (126–151) 136 (122–147)

PLT, ×109/L −2.6579 0.0079
First day 212 (176.5–270.5) 189 (155–238)

Last day 219 (179.5–268.5) 236 (195–290)

Cr, umol/L −1.5566 0.1196
First day 55.8 (49.3–71.1) 66.1 (54.9–81.5)

Last day 62.7 (51.8–78.3) 63.5 (53.3–75.9)

BUN, mmol/L −1.5653 0.1175
First day 4.08 (3.02–5.15) 4.45 (3.68–5.92)

Last day 4.11 (3.31–5.07) 4.38 (3.73–5.27)

ALT, U/L 0.1761 0.8603
First day 17.35 (10.65–27.10) 19.00 (13.00–29.30)

Last day 18.10 (13.40–29.45) 18.60 (12.10–28.40)

AST, U/L 0.5728 0.5668
First day 24.00 (18.90–32.35) 25.60 (20.10–33.00)

Last day 23.70 (19.00–30.36) 21.80 (18.00–27.00)

DBIL, umol/L 0.9392 0.3477
First day 2.10 (1.70–3.10) 2.40 (1.90–3.30)

Last day 2.50 (1.90–3.50) 2.30 (1.85–3.10)

TBIL, umol/L 0.7911 0.4289
First day 6.60 (4.25–10.49) 7.70 (5.60–11.30)

Last day 7.55 (5.65–11.15) 7.80 (5.70–10.30)

PH −1.6328 0.1025
First day 7.39 (7.38–7.41) 7.41 (7.39–7.44)

Last day 7.40 (7.38–7.43) 7.41 (7.38–7.43)

Notes: Normal range: WBC: 3.69–9.16 ×109/L; HGB: 113–151 g/L; PLT: 98–300.2 ×109/L; Cr: 44–97 umol/L; BUN: 2.8– 
7.6 mmol/L; ALT: 9–50 U/L; AST: 15–40 U/L; DBIL: 0–6.84 umol/L; TBIL: 3.42–20.5 umol/L; PH: 7.35–7.45.

Table 6 Results of ANOVA for Repeated Measures CT Values 
in Two Groups (Proc Mixed)

Factor v F P

N-CT
Group 1 11.34 0.0008

Time 5 47.47 <0.0001

Group×Time 5 6.16 <0.0001
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Table 8 shows the distribution of negative swab tests by number of days after COVID-19 diagnosis among patients treated 
with Paxlovid therapy and controls according to propensity score matching. The ARI had a positive sign and OR was significant 
(OR=2.43; 95% CI=1.648–3.582), indicating that the treatment was beneficial. While the respective crude odds ratio (OR) was 
2.43 (95% CI: 1.648–3.582), the corresponding crude hazard ratio (HR) was nonsignificant (HR =1.017; 95% CI: 0.855–1.21).

According to the multinomial logistic regression model, patients treated with Paxlovid therapy were more likely to 
turn negative after propensity score matching (OR=2.437; 95% CI=1.651–3.597) than the controls were. According to the 
multivariate Cox regression analysis, the normalization rate was not significantly greater (hazard ratio (HR)=1.005; 95% 
CI=0.845–1.196) (Table 4).

Repeated Measures ANOVA Comparing Differences at Different Time Points in the 
Same Group
In the Paxlovid therapy group, N-CT significantly differed between Day 1 and Day 2, Day 3, Day 4, Day 5 and Day 6, 
respectively (P<0.05). There were statistically significant differences between Day 2 and Day 3, Day 4, Day 5 and Day 6 
(P<0.05) (Table 9).

In the conventional therapy group, the performance of N-CT on Day 1 was significantly different from that on Day 2, 
Day 3, Day 4, Day 5 and Day 6; Day 2 was quite different from Day 3 (P<0.05) (Table 9).

Repeated Measures ANOVA Results of Pairwise Comparisons in Different Groups at 
the Same Time Points
N-CT revealed that the difference between the two groups was statistically significant on Days 1, 4 and 5. On Day 1, the 
N-CT was lower in the Paxlovid therapy group than in the control group, but on Days 4 and 5, the N-CT was greater in 
the Paxlovid therapy group (Table 10) (Figure 3).

Table 7 Repeated Measures Results at Different Time Points in Paxlovid Therapy Group and Conventional Therapy 
Group

Group Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Number �x� s Number �x� s Number �x� s Number �x� s Number �x� s Number �x� s

N-CT

Paxlovid 361 33.09 

±5.61

318 35.88 

±5.00

313 36.70 

±4.49

270 37.13 

±4.26

222 37.58 

±3.68

147 37.71 

±3.58

Conventional 685 34.08 

±5.97

628 35.68 

±5.59

502 36.43 

±4.88

331 35.77 

±5.07

211 35.96 

±5.08

135 36.54 

±4.47

Figure 2 The trend of N-CT between the two groups.
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Changes in Clinical Indicators Before and After Drug Administration in the Paxlovid 
Therapy Group
We observed the effect of Paxlovid therapy on clinical indicators in the same group of patients. Analysis of clinical 
indicators before and after treatment in the Paxlovid therapy group revealed significant differences in IgG, IgM, WBC, 
HGB, PLT, Cr, BUN, ALT, AST, DBIL, and PH before and after treatment (P < 0.05) (Table 11). IgG and IgM levels 
increased after Paxlovid therapy administration. Before treatment group was clinical indicators without treatment in the 
first day of Paxlovid therapy. After treatment group was clinical indicators of Paxlovid therapy in fifth day.

Table 8 The Distribution of Negative Swab Tests by Number of Days After COVID-19 Diagnosis Among Patients Treated with 
Paxlovid Therapy versus Controls (After PSM)

Day Treated Controls EER CER ARI NNT  
(95% CI)

OR*(95% CI) HR#(95% CI)

Daily Pooled Daily Pooled Daily Pooled

1 96 0.2652 0.6133 0.2099 0.4309 0.0552 0.1823 (0.1205–0.2441) 5 (4–8) 2.43 (1.648–3.582) 1.017 (0.855–1.21)

2 67 0.1851 0.1077 0.0773

3 21 0.0580 0.0428 0.0152

4 16 0.0442 0.0276 0.0166

5 10 0.0276 0.0138 0.0138

6 8 0.0221 0.0083 0.0138

7 2 0.0055 0.0069 −0.0014

8+ 2 0.0055 0.0138 −0.0083

Notes: *For Logistic Regression; #For COX Regression. 
Abbreviations: EER, experimental event rate; CER, control event rate; ARI, absolute risk increase; NNT, number needed to treat; OR, odds ratio; HR, hazard ratio.

Table 9 The Differences of Pairwise Comparison of Different Time in the Same Group

Comparison  
Time Point

N-CT

Time 1 Time 2 Paxlovid Therapy Group Conventional Therapy Group

t value P value t value P value

Day 1

Day 2 −7.09 <0.0001 √b −5.64 <0.0001 √b

Day 3 −9.15 <0.0001 √b −7.81 <0.0001 √b

Day 4 −9.81 <0.0001 √b −4.92 <0.0001 √b

Day 5 −10.30 <0.0001 √b −4.67 <0.0001 √b

Day 6 −9.23 <0.0001 √b −5.10 <0.0001 √b

Day 2

Day 3 −2.03 0.0429 √b −2.46 0.0138 √b

Day 4 −2.95 0.0032 √b −0.26 0.7927 ×b

Day 5 −3.81 0.0001 √b −0.71 0.4797 ×b

Day 6 −3.58 0.0003 √b −1.78 0.0759 ×b

Day 3

Day 4 −0.99 0.3202 ×b 1.83 0.0672 ×a

Day 5 −1.96 0.0501 ×b 1.11 0.2662 ×a

Day 6 −1.96 0.0500 ×b −0.22 0.8289 ×b

Day 4

Day 5 −0.99 0.3240 ×b −0.44 0.6630 ×b

Day 6 −1.11 0.2683 ×b −1.47 0.1404 ×b

Day 5

Day 6 −0.23 0.8206 ×b −1.02 0.3088 ×b

Notes: “√” indicate difference were statistically significant, “×”indicate difference was not statistically significant. 
“a” indicate Time 1> Time 2, “b” indicate Time 1<Time 2.
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Discussion
Main Findings
In this retrospective study, we compared the viral shedding time in patients infected with the Omicron variant and treated 
with Paxlovid therapy and conventional therapy and explored the druggable effects of the Paxlovid on patients infected 
with the COVID-19 Omicron variant BA.2. We found that, compared with those in the conventional therapy group, the 
patients in the Paxlovid therapy group exhibited a faster negative CT and greater increase in IgG and IgM.

Interpretations of Findings
In the original two groups, the mean age varied widely. Therefore, we matched the age to the same baseline by using the 
PSM method. Before matching, the two groups had significant differences in WBC, HGB, PLT, Cr, BUN, and PH. After 
matching, only the PLT differed. However, these findings were within the normal range and not clinically significant, 
which may be due to the influence of age. The differences in clinical indices between the Paxlovid treatment group and 
the conventional therapy group were not obvious. These findings showed that Paxlovid therapy and conventional therapy 
had little impact on the clinical indicators of patients.

The results showed that the logistic regression of the OR was significant (OR=2.43; 95% CI: 1.648–3.582), but the 
Cox regression (or proportional hazards regression) of the HR was nonsignificant (HR =1.017; 95% CI: 0.855–1.21) both 

Table 10 Results of Pairwise Comparisons of 
Two Groups at the Same Time Point

Time N-CT

t value P value

Day 1 2.99 0.0028 √a

Day 2 −0.58 0.5651 ×b

Day 3 −0.74 0.4588 ×b

Day 4 −3.24 0.0012 √b

Day 5 −3.29 0.0010 √b

Day 6 −1.92 0.0554 ×b

Notes: “√” indicate difference were statistically significant, 
“×”indicate difference was not statistically significant. “a” 
indicate Paxlovid therapy group < conventional therapy 
group, “b”indicate Paxlovid therapy group > conventional 
therapy group.

Figure 3 N-CT of pairwise comparisons in two groups at the same time points. *Stands for P < 0.05.
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before and after propensity score matching. The viral loads at baseline differed on the first day. Patients in the two groups 
had different disease severities, and patients in the Paxlovid therapy group had a greater risk. However, even when the 
disease was more severe on the first day in the Paxlovid therapy group, the viral load decreased on Day 4. Therefore, we 
believe that Paxlovid therapy may achieve excellent therapeutic efficacy.

Although significantly different before and after treatment in the Paxlovid group, the WBC, HGB, PLT, Cr, BUN, 
ALT, AST, DBIL, and pH were within the normal range. Therefore, Paxlovid therapy had no side effects on these 
patients. In the Paxlovid therapy group, IgG and IgM levels were significantly increased after Paxlovid therapy, which 
may indicate that Paxlovid therapy has curative effects on Omicron.

Hammond et al18 showed that using nimarrevir and ritonavir in the early stages of COVID-19 can slow disease 
progression and rapidly reduce the SARS-CoV-2 viral load. Patients who started treatment within 3 and 5 days of 
symptom onset had 88.9% and 87.8% lower relative risk of hospitalization and death from any cause, respectively. Other 
observational studies have shown that Paxlovid reduces viral shedding in patients treated with and accelerates the 
clearance of SARS-CoV-2. Furthermore, previous vaccination and antiviral treatment synergize to reduce the time to 
negativity even when the effect of COVID-19 vaccination is stronger.17,19 In our results, the CT value of the Paxlovid 
therapy group compared to the conventional therapy group turned negative faster, suggesting that we may obtain a good 
therapeutic effect with Paxlovid therapy after the early diagnosis of the Omicron variant.

Limitations
There are several limitations of our study. First, because of the retrospective nature of the study, clinical data were 
missing or incomplete in some patients, which limited our analysis. For example, we have no information regarding the 
vaccination status of patients, so we could not further analyze the relationship between viral shedding time and 
vaccination status. Second, there was a large difference in the initial age of the patients between the two groups, and 
age may have many complex effects. Therefore, we can minimize the effect of only age. Third, hospitalization and 
mortality could not be assessed because all patients were hospitalized and did not die. Fourth, because of the difference in 
initial disease severity between the two groups, the viral load was not at the same baseline level, and we cannot exclude 
this influencing factor. Finally, because of the lack of raw data for IgG and IgM in the conventional therapy group, we did 
not compare IgG and IgM between the two groups. We compared IgG and IgM levels in the Paxlovid therapy group 
between the first day and the last day.

Table 11 Comparison of Clinical Indicators Before and After Treatment in Paxlovid Therapy 
Group

Before Treatment (N=362) After Treatment (N=362) S P value

IgG 1.92 (0.08–48.18) 67.54 (1.29–194.49) 17,917.5 <0.0001

IgM 0.04 (0.01–0.23) 0.22 (0.05–1.05) 13,409.5 <0.0001

WBC, ×109/L 5.52 (4.38–6.71) 6.45 (5.38–7.59) 13,527.5 <0.0001
HGB, g/L 137 (126–149) 136 (122–147) −7295 <0.0001

PLT, ×109/L 189 (155–238) 236 (195–290) 21,610.5 <0.0001

Cr, umol/L 66.10 (54.90–81.50) 63.50 (53.30–75.90) −8683.5 <0.0001
BUN, mmol/L 4.45 (3.68–5.92) 4.38 (3.73–5.27) −4151.5 0.0141

ALT, U/L 19.00 (13.00–29.30) 18.60 (12.10–28.40) −7195.5 <0.0001
AST, U/L 25.60 (20.10–33.00) 21.80 (18.00–27.00) −11,971 <0.0001

DBIL, umol/L 2.40 (1.90–3.30) 2.30 (1.85–3.10) −4096 0.0100

TBIL, umol/L 7.70 (5.60–11.30) 7.80 (5.70–10.30) −976 0.5638
PH 7.41 (7.39–7.44) 7.41 (7.38–7.43) −767 0.0338

Notes: Before treatment group was clinical indicators without treatment in the first day of Paxlovid therapy. After treatment 
group was clinical indicators of Paxlovid therapy in fifth day. (N=362). Normal range: WBC: 3.69–9.16 ×109/L; HGB: 113–151 
g/L; PLT: 98–300.2 ×109/L; Cr: 44–97 umol/L; BUN: 2.8–7.6 mmol/L; ALT: 9–50 U/L; AST: 15–40 U/L; DBIL: 0–6.84 umol/L; 
TBIL: 3.42–20.5 umol/L; PH: 7.35–7.45.
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Conclusions
Our data show that the CT value of the Paxlovid therapy group became negative faster than that of the control group, 
suggesting that the use of the Paxlovid in Omicron variant may achieve excellent therapeutic efficacy after early 
diagnosis. Moreover, Paxlovid should be used with caution and only in high-risk patients.
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