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Table S1. Description of basic characteristics of hospitalized COVID-19 patients with CKD.
	
	CKD non-HD group(n=264)
	CKD HD group(n=206)
	P-value

	Gender, n (%)
	 
	 
	0.025*

	female
	126(47.7%)
	77(37.4%)
	 

	male
	138(52.3%)
	129(62.6%)
	 

	Age, years
	62±18.55
	65.32±13.21
	<0.001* 

	Age group, years
	 
	 
	<0.001*

	<60
	17(6.4%)
	59(28.6%)
	 

	≥60
	247(93.6%)
	147(71.4%)
	 

	Vaccination status
	 
	 
	<0.001*

	Unvaccinated
	197(74.6%)
	194(94.2%)
	 

	Partially vaccinated
	4(1.5%)
	1(0.5%)
	 

	Fully vaccinated
	20(7.6%)
	9(4.4%)
	 

	Booster
	21(8.3%)
	2(0.0%)
	 

	Coexisting disorder, n(%)
	 
	 
	 

	Hypertension
	194(73.5%)
	160(77.3%)
	0.296

	Diabetes mellitus
	101(38.3%)
	70(34.0%)
	0.339 

	Cardiovascular disease
	70(26.5%)
	37(18.0%)
	0.028* 

	Hemopathy
	6(2.3%)
	2(1.0%)
	0.279 

	Neurological disease
	41(15.5%)
	6(2.9%)
	<0.001* 

	Chronic lung disease
	5(1.9%)
	4(1.9%)
	0.970 

	Malignancy
	20(7.6%)
	3（1.5%)
	0.002*

	Chronic liver disease
	6(2.3%)
	6（2.9%)
	0.663 

	Rheumatic disease
	4(1.5%)
	1（0.5%)
	0.280 

	Number of other comorbidities
	 
	 
	0.025*

	0
	34(12.9%)
	31(15.0%)
	 

	1
	88(33.3%)
	92(44.7%)
	 

	2
	86(32.6%)
	55(26.7%)
	 

	3
	39(14.8%)
	25(12.1%)
	 

	4
	15(5.7%)
	3(1.5%)
	 


Data are Mean±standard deviation, median (Q1-Q3) and N(n%). P values were calculated by t-test, Mann-Whitney U test, χ2 test, or Fisher’s exact test, as appropriate. *Statistically significant. 


Table S2. Initial symptoms, auxiliary examination results and treatment of COVID-19 patients with CKD.
	
	CKD non-HD group(n=264)
	CKD HD group(n=206)
	P-value

	Clinical presentation, n (%)
	 
	 
	 

	fever
	11(4.2%)
	8(3.9%)
	0.877 

	cough
	10(3.8%)
	14(6.8%)
	0.142 

	expectoration
	11(4.2%)
	9(4.4%)
	0.914 

	sore throat
	10(3.8%)
	8(3.9%)
	0.957 

	dizzy
	1(0.4%)
	4(1.9%)
	0.101 

	feeble
	4(1.5%)
	5(2.4%)
	0.474 

	headache
	2(0.8%)
	4(1.9%)
	0.257 

	diarrhea
	4(1.5%)
	4(1.9%)
	0.723 

	Laboratory findings, median (Q1-Q3)
	 
	 
	 

	Creatinine, μmol/L
	117.00(99.75-164.25)
	1035.00(735.00-1368.00)
	<0.001* 

	eGFR, ml /min/1.73m2
	43.50(30.00-54.00)
	3.00(3.00-5.00)
	<0.001* 

	WBC, ×109/L
	5.68(4.40-7.39)
	4.67(3.40-6.72)
	<0.001* 

	Lymphocyte count, ×109/L
	1.12(0.74-1.57)
	0.77(0.51-1.13)
	0.003* 

	Lactic acid, mmol/L
	1.50(1.00-2.15)
	1.00(0.88-1.23)
	<0.001*  

	C-reactive protein, mg/L
	34.30(16.30-65.45)
	22.93(13.94-59.56)
	0.279

	Procalcitonin, ng/ml
	0.18(0.10-0.80)
	0.65(0.41-0.93)
	<0.001*  

	D-Dimer, mg/L
	1.69(0.87-3.50)
	0.85(0.48-1.82)
	0.822 

	pro-BNP, pg/ml
	1348.00(512.00-4367.50)
	9876.50(4591.50-18240.50)
	0.128 

	Lactate dehydrogenase, U/L
	236.00(195.00-298.00)
	224.00(195.25-284.25)
	<0.001* 

	PCR-Ct, median (Q1-Q3)
	 
	 
	 

	N-gene
	25.98(22.17-33.21)
	23.22(21.07-28.16)
	<0.001*  

	ORF1ab-gene
	22.86(19.08-30.67)
	20.48(17.59-25.33)
	<0.001* 

	Drug treatments, n (%))
	 
	 
	 

	Nirmatrelvir/Ritonavir
	144(54.5%)
	23(11.2%)
	<0.001* 

	heparin
	125(47.3%)
	158(76.7%)
	<0.001*  

	hormone
	26(9.8%)
	36(17.5%)
	0.015*


Data are median (Q1-Q3) and N(n%). P values were calculated by Mann-Whitney U test, χ2 test, or Fisher’s exact test, as appropriate. *Statistically significant. 
eGFR: estimated glomerular filtration rate; WBC: white blood cells; pro-BNP: pro-brain natriuretic peptide;


Table S3. Description of basic characteristics among non-CKD group, CKD HD group, and CKD non-HD group.
	
	Non-CKD group(n=1508)
	CKD non-HD group(n=264)
	CKD HD group(n=206)
	P-value

	Gender
	 
	 
	 
	<0.001* 

	female
	824(54.6%)
	126(47.7%)
	77(37.4%)
	 

	male
	684(45.4%)
	138(52.3%)
	129(62.6%)
	 

	Age, years
	62.34±18.09
	62±18.55
	65.32±13.21
	<0.001*  

	Age group, years
	 
	 
	 
	<0.001* 

	<60
	683(45.3%)
	17(6.4%)
	59(28.6%)
	 

	≥60
	825(54.7%)
	247(93.6%)
	147(71.4%)
	 

	Vaccination status
	 
	 
	 
	<0.001* 

	Unvaccinated
	532(35.35)
	197(74.6%)
	194(94.2%)
	 

	Partially vaccinated
	48(3.2%)
	4(1.5%)
	1(0.5%)
	 

	Fully vaccinated
	394(30.7%)
	20(7.6%)
	9(4.4%)
	 

	Booster
	463(30.7%)
	21(8.3%)
	2(0.0%)
	 

	Coexisting disorder
	 
	 
	 
	 

	Hypertension
	740(49.1%)
	194(73.5%)
	160(77.3%)
	<0.001*  

	Diabetes mellitus
	240(15.9%)
	101(38.3%)
	70(34.0%)
	<0.001* 

	Cardiovascular disease
	153(10.1%）
	70(26.5%)
	37(18.0%)
	<0.001* 

	Hemopathy
	17(1.1%）
	6(2.3%)
	2(1.0%)
	0.284 

	Neurological disease
	140(9.3%)
	41(15.5%)
	6(2.9%)
	<0.001* 

	Chronic lung disease
	44(2.9%)
	5(1.9%)
	4(1.9%)
	0.501 

	Malignancy
	104（6.9%）
	20(7.6%)
	3（1.5%)
	0.008*

	Chronic liver disease
	41（2.7%）
	6(2.3%)
	6（2.9%)
	0.896 

	Rheumatic disease
	17（1.1%）
	4(1.5%)
	1（0.5%)
	0.569 

	Number of other comorbidities
	 
	 
	 
	<0.001*  

	0
	558(37%)
	34(12.9%)
	31(15.0%)
	 

	1
	564(37.4%)
	88(33.3%)
	92(44.7%)
	 

	2
	256(17.0%）
	86(32.6%)
	55(26.7%)
	 

	3
	102(6.8%)
	39(14.8%)
	25(12.1%)
	 

	4
	26(1.7%)
	15(5.7%)
	3(1.5%)
	 


Data are Mean±standard deviation, median (Q1-Q3) and N(n%). P values were calculated by t-test, Mann-Whitney U test, χ2 test, or Fisher’s exact test, as appropriate. *Statistically significant. 



Table S4. Initial symptoms, auxiliary examination results, clinical diagnosis, and treatment among non-CKD group, CKD HD group, and CKD non-HD group.
	
	Non-CKD group(n=1508)
	CKD non-HD group(n=264)
	CKD HD group(n=206)
	P-value

	Clinical presentation, n (%)
	 
	 
	 
	 

	fever
	161(10.7%)
	11(4.2%)
	8(3.9%)
	<0.001* 

	cough
	110(7.8%)
	10(3.8%)
	14(6.8%)
	0.112 

	expectoration
	102(6.8%)
	11(4.2%)
	9(4.4%)
	0.142 

	sore throat
	107(7.1%)
	10(3.8%)
	8(3.9%)
	0.040* 

	dizzy
	34(2.3%)
	1(0.4%)
	4(1.9%)
	0.129 

	feeble
	113(7.5%)
	4(1.5%)
	5(2.4%)
	<0.001* 

	headache
	47(3.1%）
	2(0.8%)
	4(1.9%)
	0.072 

	diarrhea
	34(2.3%)
	4(1.5%)
	4(1.9%)
	0.731 

	Laboratory findings, median (Q1-Q3)
	 
	 
	 
	 

	Creatinine, μmol /L
	67.00(49.75-83.25)
	131(107.00-172.00)
	1002(738.75-1314.50)
	<0.001* 

	eGFR, ml /min/1.73m2
	83.00(72.00-93.00)
	36.00(26.00-50.00)
	4.00(2.25-6.00)
	<0.001* 

	WBC, ×109/L
	6.96(4.66-10.07)
	6.04(4.88-11.37)
	4.21(3.28-6.68)
	<0.001* 

	Lymphocyte count, ×109/L
	0.98(1.27-0.61)
	0.78(0.53-1.40)
	0.76(0.60-1.17)
	0.003* 

	Lactic acid, mmol/L
	1.60(1.20-1.93)
	1.50(1.00-2.10)
	1.00(0.90-1.28)
	<0.001* 

	C-reactive protein, mg/L
	45.05(22.14-85.27)
	34.3(16.5-82.43)
	23.20(14.46-67.93)
	<0.001* 

	Procalcitonin, ng/ml
	0.13(0.07-0.40)
	0.21(0.09-0.90)
	0.65(0.41-0.94)
	<0.001* 

	D-Dimer, mg/L
	1.17(0.62-1.17)
	1.68(0.87-2.42)
	0.84(0.47-1.80)
	<0.001* 

	pro-BNP, pg/ml
	468.00(170.25-1240.50)
	1251.00(508.00-4343.00)
	9090.50(4482.50-20149.50)
	<0.001* 

	Lactate dehydrogenase, U/L
	222(179.75-300.25)
	237.00(197.00-297.00)
	224(187.75-279.25)
	<0.001* 

	PCR-Ct, median (Q1-Q3)
	 
	 
	 
	 

	N-gene
	23.79(19.86-31.31)
	20.44(17.48-24.29)
	23.79(19.86-31.31)
	<0.001*  

	ORF1ab-gene
	25.98(23.21-34.24）
	26.33(23.20-30.49)
	23.20(21.06-27.56)
	<0.001* 

	Drug treatments, n(%)
	 
	 
	 
	 

	Nirmatrelvir/Ritonavir
	612(40.6%)
	144(54.5%)
	23(11.2%)
	<0.001* 

	heparin
	251(16.6%)
	125(47.3%)
	158(76.7%)
	<0.001* 

	hormone
	63(4.2%)
	26(9.8%)
	36(17.5%)
	<0.001* 


Data are median (Q1-Q3) and N(n%). P values were calculated by t-test, Mann-Whitney U test, χ2 test, or Fisher’s exact test, as appropriate. *Statistically significant. 
eGFR: estimated glomerular filtration rate; WBC: white blood cells; pro-BNP: pro-brain natriuretic peptide;

Table S5. Multivariate analysis of primary outcome among COVID-19 patients.
	Multivariate analysis
	Pneumonia
	Critical COVID-19
	Composite Outcome

	
	
	P-value
	aOR(95% CI)
	P-value
	aOR(95% CI)
	P-value
	aOR(95% CI)

	Age
	
	
	
	
	
	
	

	
	<60
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	≥60
	<0.001* 
	2.703(2.090-3.496)
	0.042* 
	1.974(1.023-3.811)
	0.080 
	1.713(0.936-3.131)

	Sex
	
	
	
	
	
	
	

	
	female
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	male
	0.001* 
	1.430(1.154-1.772)
	0.110 
	1.414(0.924-2.164)
	0.054 
	1.498(0.993-2.259)

	Vaccination status
	
	
	
	
	
	

	
	Unvaccinated
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	vaccinated
	<0.001* 
	0.424(0.332-0.541)
	0.024* 
	0.494(0.268-0.910)
	0.076 
	0.600(0.342-1.054)

	Coexisting disorder
	
	
	
	
	
	

	Hypertension
	
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	0.008* 
	0.635(0.455-0.886)
	<0.001* 
	0.283(0.163-0.492)
	<0.001* 
	0.287(0.167-0.491)

	Diabetes mellitus
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	0.900 
	0.979(0.705-1.359)
	0.227 
	0.740(0.454-1.206)
	0.412 
	0.820(0.512-1.315)

	Cardiovascular disease
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	0.144 
	0.754(0.517-1.101)
	0.190 
	1.410(0.843-2.359)
	0.159 
	1.431(0.869-2.357)

	Chronic kidney disease
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	<0.001* 
	2.293(1.783-2.948)
	<0.001* 
	2.632(1.684-4.112)
	<0.001* 
	2.927(1.899-4.512)

	Number of other comorbidities
	
	
	
	
	
	

	
	0
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	1
	0.001* 
	1.894(1.302-2.755)
	<0.001* 
	20.750(6.870-62.670)
	0.005* 
	4.135(1.55-11.03)

	
	2
	<0.001* 
	3.061(1.846-5.075)
	<0.001* 
	57.880(16.240-206.200)
	<0.001* 
	19.66(6.981-55.41)

	
	≥3
	<0.001* 
	4.610(2.331-9.116)
	<0.001* 
	2.632(1.684-4.112)
	<0.001* 
	53.67(16.11-178.7)


*Statistically significant. 



Table S6. Multivariate analysis of secondary outcome among COVID-19 patients.
	Multivariate analysis
	Face Mask Oxygen
	NIV/hi-flow
	Mechanical Ventilation
	Vasopressor

	
	
	P-value
	aOR(95% CI)
	P-value
	aOR(95% CI)
	P-value
	aOR(95% CI)
	P-value
	aOR(95% CI)

	Age
	
	
	
	
	
	
	
	
	

	
	<60
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	≥60
	<0.001* 
	3.093(2.270-4.216)
	0.014* 
	6.193(1.453-26.38)
	0.127 
	2.010(0.819-4.932)
	0.073 
	2.050(0.935-4.492)

	Sex
	
	
	
	
	
	
	
	
	

	
	female
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	male
	0.017*
	1.335(1.054-1.691)
	0.246 
	1.420(0.784-2.573)
	0.061 
	1.701(0.975-2.967)
	0.287 
	1.296(0.803-2.092)

	Vaccination status
	
	
	
	
	
	
	
	

	
	Unvaccinated
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	vaccinated
	<0.001* 
	0.340(0.256-0.452)
	0.031* 
	0.339(0.126-0.907)
	0.038* 
	0.405(0.172-0.951)
	0.068 
	0.506(0.243-1.050)

	Coexisting disorder
	
	
	
	
	
	
	
	

	Hypertension
	
	
	
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	<0.001* 
	0.511(0.359-0.727)
	0.007* 
	0.350(0.164-0.748)
	0.001* 
	0.319(0.162-0.628)
	<0.001* 
	0.314(0.169-0.585)

	Diabetes mellitus
	
	
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	0.966 
	0.992(0.706-1.393)
	0.984 
	1.007(0.504-2.008)
	0.600 
	0.850(0.463-1.558)
	0.713 
	0.901(0.519-1.565)

	Cardiovascular disease
	
	
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	0.553 
	1.123(0.765-1.648)
	0.352 
	1.423(0.677-2.992)
	0.068 
	1.824(0.956-3.477)
	0.029* 
	1.933(1.070-3.494)

	Chronic kidney disease
	
	
	
	
	
	
	
	

	
	no
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	yes
	<0.001* 
	2.036(1.561-2.655)
	0.036 
	1.912(1.043-3.506)
	0.031* 
	1.853(1.058-3.243)
	<0.001* 
	3.498(2.102-5.822)

	Number of other comorbidities
	
	
	
	
	
	
	
	

	
	0
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	
	1
	<0.001* 
	2.531(1.665-3.849)
	0.228 
	2.179(0.614-7.732)
	0.041 
	5.213(1.066-25.480)
	0.015 
	5.105(1.374-18.96)

	
	2
	<0.001* 
	5.071(2.931-8.77)
	0.008* 
	6.488(1.639-25.680)
	<0.001* 
	21.380(4.241-107.700)
	<0.001* 
	19.99(5.034-79.38)

	
	≥3
	<0.001* 
	9.395(4.574-19.29)
	0.003* 
	12.100(2.306-63.560)
	<0.001* 
	48.080(7.987-289.500)
	<0.001* 
	35.51(7.345-171.6)


*Statistically significant. 



Fig S1. Forest plots for the secondary outcomes among all COVID-19 patients.
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Fig S2. Forest plots for the secondary outcomes among 470 COVID-19 patients with CKD.
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