[bookmark: _GoBack]Supplementary Material 3. Model projection for treatment to all adult patients scenario
[bookmark: _Hlk94105429]Model outputs: From an existing COVID 19 epidemiology model, [1] we projected the peak hospital/ intensive care unit (ICU) beds based on hospital/ICU prevalence and the number of people requiring hospital/ICU admissions based on hospital/ICU incidence by respective scenarios: (i) status quo, (ii) administering molnupiravir to all adults symptomatic patients, (iii) administering Nirmatrelvir/Ritonavir to all adults symptomatic patients between January and December 2022 in the Republic of Korea. We assumed using treatment (Molnupiravir or Nirmatrelvir/Ritonavir) may reduce the admission rate of the specific target group by molnupiravir (30% efficacy) or nirmatrelvir/ritonavir (87% efficacy) compared to standard care. We also assumed these treatments reduce recovery time 4 days in hospital/ICU (from average 13 to 9 days) and thus allow more patients to be admitted during the months of hospital/ICU capacity are breached. We used peak hospital/ICU beds (by month) estimates to identify peak capacity months (“1” if hospital/ICU capacity is breached; “0” if hospital/ICU capacity is not breached). We then used the peak capacity months and the total number of people requiring hospital/ICU admissions to identify the total number of hospital/ICU admissions during peak months and non-peak months (same as the original estimate of number of people requiring hospital/ICU admissions). 

Health outcomes: We estimated number of severe patients averted and number of net admission allowed/averted by each treatment strategy to respective target group relative to the standard care in three aspects: 1) number of severe patients averted by treatment efficacy to reduce severity rate (30% for Molnupiravir and 87% for Nirmatrelvir/Ritonavir) relative to standard care; 2) number of admission averted by treatment efficacy reduce severity rate (30% for Molnupiravir and 87% for Nirmatrelvir/Ritonavir) relative to standard care; and 3) number of admission allowed by treatment efficacy to reduce recovery time in hospital/ICU relative to standard care. The month of hospital/ICU capacity is breached is determined by the peak of the hospital/ICU prevalence of each month and the number of hospital beds (25000) and ICU beds (1500) respectively. 
· First, the number of severe patients averted in all months was calculated by “Number of people who need hospital/ICU admission at status quo” subtracted by “Number of people who need hospital/ICU admission with treatment” regardless of the capacity limit.
· Similarly, the number of admission averted when capacity is not breached was calculated by the number of total admission at status quo subtracted number of total admission with treatment. Total number of admission is as same as number of people who need hospital/ICU admission when hospital/ICU capacity is not breached but total number of admission is different (as described below) when hospital/ICU capacity is breached.
· Finally, the number of admission allowed when capacity is breached was calculated by a number of total admission at status quo subtracted the number of total admission with treatment. (i) number of total admission at status quo is calculated by the maximum number of people treated if the average number of hospital/ICU days is in a month (13 days with standard care) multiplied by the number of months that capacity is breached; (ii) number of total admission at status quo is calculated by the maximum number of people treated if the average number of hospital/ICU days is in a month (9 days with treatment) multiplied by the number of months that capacity is breached.

[bookmark: _Hlk94106407][bookmark: _Hlk97098610][bookmark: _Hlk97098624]Costs: We estimated costs in three aspects: 1) Health system costs for the months with treatment in peak months and non-peak months; 2) Health system costs for the months without treatment (status quo) in peak months and non-peak months; 3) treatment cost. During the peak months, health systems costs were calculated by the total number of admission (83,333 in hospital and 5,000 in ICU per month with treatment due to recovery time benefit; 57,692 in hospital and 3,462 in ICU per month without treatment) multiplied by hospital/ICU cost per person; During the non-peak months, health systems costs were calculated by the total number of admission (the number of people who need the hospital/ICU admission) multiplied by hospital/ICU cost per person.

Model analytic approach is similar to other target groups (elderly patients and adult patients with underlying diseases).
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	2. Health Systems Capacity (total admission)
	 

	Level
	Number of beds
	Total people treated if average number of inpatient days is 13 in a month (assuming 30 day month)
	Total number of people treated if average number of inpatient days is 9 in a month (assuming 30 day month) by mol
	Additional Patients in ICU due to treatment per month 

	Hospital
	[bookmark: RANGE!R4]25,000
	57,692
	83,333
	25,641

	ICU
	[bookmark: RANGE!R5]1,500
	3,462
	5,000
	1,538



	3. Health Outcome

	Drug
	Number of people who need hospital admission
	Number of people who need ICU admission
	Averted number of people who need hospital/ICU admission
	Number of patients getting hospital care when capacity is breached
	Number of patients getting ICU care when capacity is breached
	Hospital admission for all months when capacity is not exceeded
	ICU admission for all months when capacity is not exceeded
	Additional patients receiving hospital/ICU care if all patients receive treatment 

	Status quo
	181,931
	54,579
	NA
	115,385
	13,846
	68,873
	6,476
	NA

	Molnupiravir
	135,803
	40,740
	-59,967
	0
	20,000
	135,803
	4,772
	44,005

	Nirmatrelvir/Ritonavir
	36,949
	11,083
	-188,478
	0
	10,000
	36,949
	4,080
	153,551



	4. Cost 
	 
	 
	 

	Drug
	Drug cost
	Hospital operation costs
	ICU operation costs

	Status quo
	NA
	$49,196,783
	$16,765,777

	Molnupiravir
	$1,717,867,200
	$36,259,401
	$20,436,900

	Nirmatrelvir/ritonavir
	$1,717,867,200
	$9,865,383
	$11,616,000
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1. SEIR model projection 

Country:  South Korea

Model output Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Number of symptomatic patients who take drugs: all adults patients 130,027 61,492 201,300 920,345 953,589 175,833 10,975 513 22 0 0 0 2,454,096

PeakHospitalBeds (status quo)

3,735 3,413 3,949 19,577 30,155 28,832 12,663 2,690 415 60 8 1 105,498

PeakICUBeds (status quo)

1,120 1,024 1,185 5,873 9,046 8,650 3,799 807 124 18 2 0 31,648

PeakHospitalBeds (with Molnupiravir)

2,716 2,486 2,857 14,223 22,165 21,298 9,552 2,068 324 47 6 1 77,743

PeakICUBeds (with Molnupiravir)

815 746 857 4,267 6,650 6,389 2,866 620 97 14 2 0 23,323

PeakHospitalBeds (with Nirmatrelvir/ritonavir)

689 633 714 3,583 5,762 5,606 2,682 623 102 15 2 0 20,411

PeakICUBeds (with Nirmatrelvir/ritonavir)

207 190 214 1,075 1,729 1,682 805 187 31 4 1 0 6,125

Number of people who need hospital admission (status quo)

8,445 4,981 7,359 40,424 76,824 36,234 6,862 734 67 1 0 0

181,931

Number of people who need ICU admission (status quo) 2,534 1,494 2,208 12,127 23,047 10,870 2,059 220 20 0 0 0 54,579

Number of people who need hospital admission (with Molnupiravir) 6,194 3,677 5,359 29,469 57,059 27,838 5,528 621 58 0 0 0 135,803

Number of people who need ICU admission (with Molnupiravir) 1,858 1,103 1,608 8,841 17,118 8,351 1,658 186 17 0 0 0 40,740

Number of people who need hospital admission (wwith Nirmatrelvir/ritonavir) 1,607 971 1,364 7,478 15,180 8,163 1,901 258 27 0 0 0 36,949

Number of people who need ICU admission (with Nirmatrelvir/ritonavir) 482 291 409 2,243 4,554 2,449 570 77 8 0 0 0 11,083

Analysis by health systems capacity

Exceed hospital capacity? (Yes=1, No=0)

0 0 0 0 1 1 0 0 0 0 0 0 2

Exceed ICU capacity? (Yes=1, No=0)

0 0 0 1 1 1 1 0 0 0 0 0 4

Exceed hospital capacity? (Yes=1, No=0)  (with Molnupiravir)

0 0 0 0 0 0 0 0 0 0 0 0 0

Exceed hospital capacity? (Yes=1, No=0)  (with Molnupiravir)

0 0 0 0 0 0 0 0 0 0 0 0 0

Exceed ICU capacity? (Yes=1, No=0) (with Nirmatrelvir/ritonavir)

0 0 0 1 1 1 1 0 0 0 0 0 4

Exceed ICU capacity? (Yes=1, No=0) (with Nirmatrelvir/ritonavir)

0 0 0 0 1 1 0 0 0 0 0 0 2

Number of people who need hospital admission (status quo)

8,445 4,981 7,359 40,424 0 0 6,862 734 67 1 0 0 68,873

Number of people who need ICU admission (status quo)

2,534 1,494 2,208 0 0 0 0 220 20 0 0 0 6,476

Number of people who need hospital admission (with Molnupiravir)

6,194 3,677 5,359 29,469 57,059 27,838 5,528 621 58 0 0 0 135,803

Number of people who need ICU admission (with Molnupiravir)

1,858 1,103 1,608 0 0 0 0 186 17 0 0 0 4,772

Number of people who need hospital admission (with Nirmatrelvir/ritonavir)

1,607 971 1,364 7,478 15,180 8,163 1,901 258 27 0 0 0 36,949

Number of people who need ICU admission (with  Nirmatrelvir/ritonavir)

482 291 409 2,243 0 0 570 77 8 0 0 0 4,080
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