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Table S1: Characteristics of COVID-10 patients in nirmatrelvir-ritonavir and control group before matching
	
	Before matching
	After Matching

	 
	Nirmatrelvir/Ritonavir (n=13,004)
	Control Group
(n=18,479)
	
	Nirmatrelvir/Ritonavir (n=10,483)
	Control Group
(n=10,483)
	

	 
	n/mean
	% /SDa
	n/mean
	%/SDa
	SMDb
	n/mean
	% /SDa
	n/mean
	%/SDa
	SMDb

	Age
	50.55
	
	42.53
	
	0.48
	48.51
	16.59
	47.16
	16.47
	0.08c

	Age Group
	
	
	
	
	0.29
	
	
	
	
	0.07c

	18-65
	9,850
	75.8
	16,047
	86.8
	
	2,185
	20.8
	1,895
	18.1
	

	65 and above
	3,154
	24.2
	2,432
	13.2
	
	8,298
	79.2
	8,588
	81.9
	

	
	
	
	
	
	
	
	
	
	
	

	Sex
	
	
	
	
	0.17
	
	
	
	
	0.15

	Female 
	6,530
	50.2
	10,822
	58.6
	
	5,208
	49.7
	6,014
	57.4
	

	Male
	6,474
	49.8
	7,657
	41.4
	
	5,275
	50.3
	4,469
	42.6
	

	Vaccine
	
	
	
	
	0.02 c
	
	
	
	
	0.02c

	Partially Vaccinatedd
	216
	1.7
	360
	2.0
	
	190
	1.8
	168
	1.6
	

	Fully Vaccinated/Receive booster dosee
	12,788
	98.3
	18,118
	98.1
	
	10,293
	98.2
	10,315
	98.4
	

	Comorbidities
	
	
	
	
	
	
	
	
	
	

	Cancer
	55
	0.4
	62
	0.3
	0.02 c
	43
	0.5
	49
	0.5
	0.01c

	Heart disease
	950
	7.3
	848
	4.6
	0.12
	670
	6.4
	689
	6.6
	0.001c

	Hypertension
	5,288
	40.7
	3,814
	20.6
	0.45
	3,633
	34.5
	3,056
	29.2
	0.12

	Diabetes
	3,203
	24.6
	2,325
	12.6
	0.31
	2,256
	21.5
	1,828
	17.4
	0.10c

	Rheumatic Disease
	40
	0.3
	39
	0.2
	0.02 c
	29
	0.3
	30
	0.3
	0.002c

	Kidney Disease
	187
	1.4
	363
	2.0
	0.04 c
	170
	1.6
	186
	1.8
	0.01c

	HIV
	43
	0.3
	15
	0.1
	0.06 c
	23
	0.2
	11
	0.1
	0.03c

	Liver Disease
	18
	0.1
	23
	0.1
	0.004 c
	13
	0.1
	15
	0.1
	0.01c

	Gastrointestinal Disease
	33
	0.3
	45
	0.2
	0.002 c
	27
	0.3
	34
	0.3
	0.01c

	Respiratory Disease
	1,413
	10.9
	1,129
	6.1
	0.17
	1,043
	10.0
	868
	8.3
	0.06c

	Day of illness 
	2.5
	1.1
	2.6
	1.3
	0.08 c
	2.5
	1.1
	2.6
	1.3
	0.02c


aSD: standard deviation
bSMD: Standardised means difference
cSMD<0.1
dThose with less than 2 doses of BNT162b2 or 3 doses of CoronaVAC or 2 doses of ChADOx1
eThose with at least 2 doses of BNT162b2 or 3 doses of CoronaVAC or 2 doses of ChADOx1 or 2 doses combination of BNT162b2, CoronaVac or ChADOx1




























Table S2: Subgroup Analysis of Cost per person using Top 4 Comorbidities

	
	Hypertension
	Diabetes Mellitus
	Respiratory Disease
	Cardiovascular Disease

	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	

	
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value

	Length of stay
	2.1 (1.2)
	2.6 (1.6)
	0.29
	2.6 (1.2)
	2.3 (1.5)
	0.61
	8.5 (9.2)
	6.0 (9.0)
	0.77
	1.8 (1.0)
	3.1 (1.9)
	0.10

	Inpatient Cost a (MYR)
	4,176.7
	5,254.6
	
	5,254.60
	4,663.85
	
	17,178.5
	12,126
	
	3,536.75
	6,246.73
	

	Outpatient Cost (MYR)
	40
	40
	
	40
	40
	
	40
	40
	
	40
	40
	

	Medication Cost (MYR)
	1,132.5
	4.34
	
	1,132.5
	4.34
	
	1,132.5
	4.34
	
	1,132.5
	4.34
	

	Total Cost (MYR)
	5,349.2
	5,298.94
	
	6,427.1
	4,708.19
	
	18,351
	12,170.34
	
	4,709.25
	6,291.07
	

	Incremental Cost (MYR)
	50.26
	
	
	1,718.91
	
	
	6,180.66
	
	
	-1581.82
	
	

	Incremental Cost (USD)b
	11.10
	
	
	379.45
	
	
	1,364.38
	
	
	-349.19
	
	


aLength of stay multiply by cost per day of hospitalization
bConversion rate of 2022 (USD 1: MYR: 4.53) 
Table S3: Subgroup Analysis of Cost per person by Vaccination Status and Day of Illness

	
	Vaccination Status
	Day of Illness

	
	Partially Vaccinated
	Fully Vaccinated/Received Booster
	Day 1 to 3
	Day 4 to 5

	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	
	Nirmatrelvir/
ritonavir
	Control group
	

	
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value
	Mean (SD)
	Mean (SD)
	P value

	Length of stay
	2.0 (1.0)
	1.8 (1.0)
	0.75
	4.1 (6.2)
	3.8 (4.9)
	0.83
	3.3 (2.6)
	3.5 (2.5)
	0.78
	5.7 (7.8)
	5.9 (9.4)
	0.97

	Inpatient Costa(MYR)
	4,042
	3,536.75
	
	8,262.32
	7,727.35
	
	7,006.13
	6929.14
	
	11,837.29
	11,452.33
	

	Outpatient Cost (MYR)
	40
	40
	
	40
	40
	
	40
	40
	
	40
	40
	

	Medication Cost (MYR)
	1,132.5
	4.34
	
	1,132.5
	4.34
	
	1132.5
	4.34
	
	1,132.5
	4.34
	

	Total Cost (MYR)
	5,214.5
	3581.09
	
	9,434.82
	7771.69
	
	8,178.63
	6,973.48
	
	13,009.79
	11,496.67
	

	Incremental Cost (MYR)
	1,633.41
	
	
	1,663.13
	
	
	1,205.15
	
	
	1,513.12
	
	

	Incremental Cost (USD)b
	360.58
	
	
	367.14
	
	
	266.04
	
	
	334.02
	
	


aLength of stay multiply by cost per day of hospitalization
bConversion rate of 2022 (USD 1: MYR: 4.53) 
Table S4: Subgroup Analysis of cost-effectiveness analysis outcomes in Top 4 Comorbidities 

	
	Hypertension
	Diabetes
	Respiratory Disease
	Cardiovascular Disease

	
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group

	n
	3,633
	3,056
	2,256
	1,828
	1,043
	868
	689
	670

	Number of hospitalized
	15
	20
	10
	13
	2
	9
	4
	11

	Number of Death
	1
	0
	1
	0
	0
	0
	0
	1

	Probabilities of hospitalized
	0.0041
	0.0065
	0.00443
	0.0071
	0.0019
	0.0104
	0.0058
	0.0164

	Probabilities of not hospitalized
	0.9959
	0.9935
	0.9956
	0.9929
	0.9981
	0.9896
	0.9942
	0.9836

	Incremental effectiveness (probabilities of not hospitalized)
	0.0024
	
	0.0027
	
	0.0085
	
	0.0106
	

	Incremental Cost (MYR)
	50.26
	
	1718.91
	
	6180.66
	
	-1581.82
	

	ICER (MYR per hospitalization averted)
	20,805.71
	
	641,630.14
	
	731,342.29
	
	Dominant
	

	ICER (USD per hospitalization averted) a
	4,592.87
	
	141,640.21
	
	161,444.21
	
	-32,903.75
	

	NNT
	416.7
	
	370.4
	
	117.6
	
	94.3
	


aConversion rate of 2022 (USD 1: MYR: 4.53)
 bNNT: Numbers needed to treat
Table S5: Subgroup Analysis of cost-effectiveness analysis outcomes by Vaccination Status and Day of Illness 
	
	Vaccination Status
	Day of Illness

	
	Partially Vaccinated
	Fully Vaccinated/Received Booster
	Day 1 to 3 of Illness
	Day 4 to 5 Illness

	
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group
	Nirmatrelvir/
ritonavir
	Control group

	n
	190
	168
	10,293
	10,315
	8,179
	7,913
	2,304
	2,570

	Number of hospitalized
	3
	4
	34
	51
	30
	49
	7
	6

	Number of Death
	1
	0
	0
	1
	1
	1
	0
	0

	Probabilities of hospitalized
	0.0158
	0.0238
	0.0033
	0.0049
	0.0037
	0.0062
	0.0030
	0.0023

	Probabilities of not hospitalized
	0.9842
	
0.9762

	0.9967
	0.9951
	0.9963
	0.9938
	0.9970
	0.9977

	Incremental effectiveness (probabilities of not hospitalized)
	0.0080
	
	0.0016
	
	0.0025
	
	-0.0007
	

	Incremental Cost (MYR)
	1,633.41
	
	367.14
	
	1205.15
	
	1513.12
	

	ICER (MYR per hospitalization averted)
	203,665.81
	
	
1,031,460.88

	
	477,398.37
	
	Dominated
	

	ICER (USD per hospitalization averted)a
	44,959.34
	
	223,772.05
	
	105,385.95
	
	-474,757.14
	

	NNT
	125
	
	625

	
	400
	
	1428.6
	


aConversion rate of 2022 (USD 1: MYR: 4.53)
 bNNT: Numbers needed to treat



Figure S1  Selection Flowchart for Study Participants and Cohort EligibilityContraindicated for nirmatrelvir-ritonavir
-197 were excluded due to pregnancy.
-3 were excluded due to stage 4 and 5 chronic kidney failure
-1 were excluded due to kidney transplant

	41,547 individuals aged ≥18 years old tested positive for SARS-CoV-2 infection seen in health clinic
 (July 14 to November 14, 2022) 



 

41,346 individuals aged ≥18 years old eligible for nirmatrelvir-ritonavir were included.


1,098 were excluded due to incomplete data of disease category and day of illness.



40,248 individuals with complete information on disease category and day of illness


3,106 individuals with >5 day of illness were excluded.


37,142 individuals within 5 days of illness were included.



3,290 individuals with asymptomatic COVID-19 were excluded.


33,852 individuals with symptomatic COVID-19


2,369 individuals with symptomatic COVID with pneumonia that requiring supplemental oxygen, critically ill or planned for admission were excluded.



31,483 individuals were included in the final study population. 
 - 13,004 Nirmatrelvir/ritonavir user
- 18,479 controls



After 1:1 propensity-score-matching
-Nirmatrelvir-ritonavir user (N=10,483)  
-Matched control (N=10,483)





