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Supplementary Methods
Ethical statement 
The ethics committee of The First Affiliated Hospital of Zhengzhou University approved this study (2023-KY-0865-001), Henan Infectious Disease Hospital (2023-10-01), Henan Provincial Chest Hospital (2023-KY-09-05), Shangqiu Municipal Hospital (2023--KY-01-001), Fifth People’s Hospital of Anyang, Nanyang Central Hospital, Luoyang Central Hospital (2023-026-01), Guangshan County People's Hospital, and Fengqiu County People's Hospital.
Contraindications to Paxlovid 
The absolute contraindication of Paxlovid in this study was patients with severe allergic reactions to namatevir, ritonavir or other excipients in the drug. Relative contraindications were as follows: 1. Patients with severe liver dysfunction (such as Child-Pugh grade C); 2. Patients with severe renal dysfunction (such as end-stage renal disease, eGFR < 30 mL/min/1.73 m²); 3. Patients with severe immunodeficiency (such as bone marrow suppression or severe infection); 4. Pregnant and lactating women; 5. Minors; 6. Patients receiving other specific drug treatments (a. Antiarrhythmic drugs: amiodarone, quinidine, amifampridine; b. Cholesterol-lowering drugs: statins, such as simvastatin and lovastatin. c. Sedatives and hypnotics: triazolam, midazolam; d. Ergot alkaloids: ergotamine, dihydroergotamine; e. Antipsychotics: pimozide; f. Antiepileptic drugs: carbamazepine, phenobarbital, phenytoin; g. Anti-tumor drugs: apalutamide; h. Others: rifampicin, St. John's wort).
Patients with relative contraindications are treated by a competent physician with professional knowledge, after comprehensive consideration of risks and benefits, drug costs, drug shortages and other factors, and with the informed consent of the patient.
Contraindications to Azvudine
The absolute contraindication of Azvudine in this study was known hypersensitivity to azithromycin or its components. The relative contraindications were as follows: 1. Patients with severe liver dysfunction (such as advanced liver cirrhosis or Child-Pugh grade C); 2. Patients with severe renal dysfunction (such as end-stage renal disease, eGFR < 15 mL/min/1.73 m²); 3. Patients with severe immunodeficiency (such as bone marrow suppression or severe infection); 4. Pregnant and lactating women; 5. Minors; 6. Patients receiving other specific drug treatments (concurrent use of other nucleoside drugs, strong CYP450 enzyme inhibitors or inducers, immunosuppressants). 
Patients with relative contraindications are treated by a competent physician with professional knowledge, after comprehensive consideration of risks and benefits, drug costs, drug shortages and other factors, and with the informed consent of the patient.
Data interpolation
The data interpolation process was carried out as previously reported [1]. We did multiple imputation via the “mice” package in R to fill in the missing data. Specifically, the first step is to generate a random distribution of missing variables through a regression model, and then randomly select the imputed values used to replace the missing values, and set the number of imputations to 5 times to generate 5 different filled datasets. In the second step, the required statistical analysis is performed on each complete data set to obtain the corresponding parameter estimates and standard errors. In the third step, according to the Rubin's rules, the analysis results of each dataset are adjusted for weighted average and variance to obtain the final parameter estimate and standard error.
Clinical trial registration
This was a multicenter, observational, retrospective cohort study. This study has been registered with ClinicalTrials.gov (NCT06349655).
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Supplementary Figure Legends
Figure S1. Baseline characteristics before and after propensity score matching. GFR, glomerular filtration rate; Neut, neutrophils; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; PCT, procalcitonin; GGT, gamma-glutamyl transpeptidase; ALP, alkaline phosphatase; AST, aspartate aminotransferase; Lymph, lymphocytes; LDL, low-density lipoprotein; TBIL, total bilirubin; HDL, high-density lipoprotein; CRP, C–reactive protein; CH, alanine cholesterol; Glu, glucose; PT, prothrombin time; TG, triglyceride; CREA, creatinine; ALB, albumin.
Figure S2. Kaplan–Meier curves of COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by the narrowing down population method. (A) Cumulative hazard of all‐cause death and (B) composite disease progression.
Figure S3. Multivariate Cox proportional hazards regression analysis of all-cause death and composite disease progression in COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by the narrowing down population method. HR: Hazard Ratio; 95%CI: 95% confidence interval. PDs: Person-days. Incidence: events/per 1000 PDs.
Figure S4. Kaplan–Meier curves of COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by the Probit model. (A) Cumulative hazard of all‐cause death and (B) composite disease progression.
Figure S5. Multivariate Cox proportional hazards regression analysis of all-cause death and composite disease progression in COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by the Probit model. HR: Hazard Ratio; 95%CI: 95% confidence interval. PDs: Person-days. Incidence: events/per 1000 PDs.
Figure S6. Kaplan–Meier curves of COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by imputing missing values with mean value. (A) Cumulative hazard of all‐cause death and (B) composite disease progression.
Figure S7. Multivariate Cox proportional hazards regression analysis of all-cause death and composite disease progression in COVID-19 patients with kidney diseases receiving Azvudine versus Paxlovid by imputing missing values with mean value. HR: Hazard Ratio; 95%CI: 95% confidence interval. PDs: Person-days. Incidence: events/per 1000 PDs.












Supplementary Table Legends
Table S1. The exact number of missing data in each variable before imputation.
Table S2. Raw data of clinical characteristics of COVID-19 patients with kidney diseases in this study.
Table S3. Raw data of clinical baseline characteristics of COVID-19 patients with kidney diseases after propensity score matching.
Table S4. Baseline characteristics of COVID-19 patients with kidney diseases before and after propensity score matching by the narrowing down population method. Neut, neutrophils; Lymph, lymphocytes; Glu, glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CREA, creatinine; GFR, glomerular filtration rate; CRP, C–reactive protein; PCT, procalcitonin; PT, prothrombin time; APTT, activated partial thromboplastin time; CH, alanine cholesterol; TG, triglyceride; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; ALB, albumin; TBIL, total bilirubin.
Table S5. Baseline characteristics of COVID-19 patients with kidney diseases before and after propensity score matching by the Probit model. Neut, neutrophils; Lymph, lymphocytes; Glu, glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CREA, creatinine; GFR, glomerular filtration rate; CRP, C–reactive protein; PCT, procalcitonin; PT, prothrombin time; APTT, activated partial thromboplastin time; CH, alanine cholesterol; TG, triglyceride; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; ALB, albumin; TBIL, total bilirubin.
Table S6. Baseline characteristics of COVID-19 patients with kidney diseases before and after propensity score matching by imputing missing values with mean value. Neut, neutrophils; Lymph, lymphocytes; Glu, glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CREA, creatinine; GFR, glomerular filtration rate; CRP, C–reactive protein; PCT, procalcitonin; PT, prothrombin time; APTT, activated partial thromboplastin time; CH, alanine cholesterol; TG, triglyceride; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; ALB, albumin; TBIL, total bilirubin.
