Supplementary file
 
Title: The National COVID-19 Epi Model (NCEM): Estimating cases, admissions and deaths in South Africa 

Authors: Sheetal Prakash Silal1,2*, Juliet RC Pulliam3, Gesine Meyer-Rath4,5, Lise Jamieson4, Brooke E Nichols4,5,6,7, Jared Norman1, Rachel Hounsell1,2, Saadiyah Mayet1, Frank Kagoro8 and Harry Moultrie9

1 Modelling and Simulation Hub, Africa (MASHA), Department of Statistical Sciences, University of Cape Town, Cape Town, South Africa
2 Centre for Tropical Medicine and Global Health, Nuffield Department of Medicine, University of Oxford, Oxford, UK
3 South African DSI-NRF Centre of Excellence in Epidemiological Modelling and Analysis (SACEMA), Stellenbosch University, Stellenbosch, South Africa
4 Health Economics and Epidemiology Research Office, Department of Internal Medicine, School of Clinical Medicine, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa
5 Department of Global Health, School of Public Health, Boston University, Boston, MA, USA
6 Department of Medical Microbiology, Amsterdam University Medical Center, Amsterdam, the Netherlands
7 Foundation for Innovative New Diagnostics, Geneva, Switzerland
8 Collaborating Centre for Optimising Antimalarial Therapy, Division of Clinical Pharmacology, Department of Medicine, University of Cape Town, Cape Town, South Africa
9 National Institute for Communicable Diseases (NICD), a division of the National Health Laboratory Service, Johannesburg, South Africa

*Corresponding author: Sheetal Prakash Silal (Sheetal.Silal@uct.ac.za)


Model Performance and Scenario analysis
We performed a number of scenario analyses to interrogate the impact that four distinct factors could have had in explaining the difference between the NCEM projections from June and reported case and death data in the Western Cape.
These were:
a) A lower than assumed population attack rate, possibly due to different levels of susceptibility in different population groups (including children) or the presence of existing T-cell derived-immunity after prior exposure to other coronaviruses. This is modelled by allowing a proportion of individuals to be immune throughout the course of the epidemic.

b) Behaviour change in response to an increased local death rate. This scenario takes into account a potential impact of public awareness of the increasing deaths and the looming threat of overwhelmed healthcare facilities in the Western Cape, which, combined with communication campaigns, may have resulted in better adherence to non-pharmaceutical interventions (NPIs) (e.g. masks, hand washing and physical distancing) and in those most at risk for severe COVID-19 disease taking additional precautions to isolate themselves. This is modelled by allowing the population in each district to reduce interactions when district death rates are high and increase interactions when death rates are low.

c) Better adherence to Non-pharmaceutical interventions regardless of death rate is incorporated to reflect the population’s will to adhere to Non-pharmaceutical interventions (NPI), as they were known at the time, regardless of a national directive to do so, or at a time when restrictions are being relaxed. This is modelled by assuming that the level of adherence to NPIs in Level 4 (measured by population contact rate) does not increase when restrictions were relaxed to Level 3 and beyond. 

d) Behavioural heterogeneity acknowledges that some members of society experience different risks and exhibit heterogeneous/ different behavioural patterns, introducing substantial variation in the number of people that different people infect, with highly connected individuals becoming infected earlier in the epidemic and infecting more contacts. This is modelled through adjusting the transmission function (force of infection) to be inflated at the start of the epidemic, but decrease as immunity builds up in the most connected individuals early on.

Table 1 summarises how we implemented each of these scenarios by investigating the impact of different model parameters.

[bookmark: _Ref50049593]Table 1: Scenario parameters
	Scenario
	Description 

	Reduced susceptibility

	redSus1
	12.5% of the population assumed to be completely immune to infection. Additional curvature achieved by assuming a further 20% reduction in contacts from Level 3 restrictions. (Asymptomatic proportion: 0.75)

	redSus2
	6% of the population assumed to be completely immune to infection. (Asymptomatic proportion: 0.75)
Note that different combinations of asymptomatic proportion and immune proportion can yield similar results.

	Behaviour response to high mortality

	behResp1
	Half-saturation point / response threshold is assumed to be 110 deaths per day

	behResp2
	Half-saturation point / response threshold is assumed to be 30 deaths per day with a reduced seed

	Better adherence to NPIs

	effNPI1
	Average contacts during level 4 decreased to 80% during level 3 and beyond

	effNP!2
	Average contacts during level 4 decreased to 65% during level 3 and beyond

	Behavioural heterogeneity 

	behHet1
	Concavity parameter k = 0.3, with increased seed

	behHet2
	Concavity parameter k=1, with reduced seed



Figure 1 Impact of alternative scenarios on current and projected deaths in the Eastern Cape, Gauteng and KwaZulu-Natal 


[bookmark: _Toc104544642]NCEM v4.0 (District Model): Supplementary information
This document provides a technical overview of the National COVID-19 Epi Model (NCEM) provincial model. The model described in this document is the district-level NCEM model, created by the South African COVID-19 Modelling Consortium. There is also a separate document, the NCEM Provincial Model Code Guide, that gives an overview of the structure of the model code for the Provincial Model; the district model code has a similar structure. If there are any queries regarding the model or the code, please contact us on: info@sacovid19mc.co.za.
[bookmark: _Toc104544643][bookmark: model-equations]Model equations

The model describes the temporal evolution of the following state variables:
	Variable
	Definition

	
	number of susceptible individuals

	
	number of exposed but not yet infectious individuals

	
	number of asymptomatic individuals (infectious)

	
	number of presymptomatic individuals (infectious)

	
	number of mildly and moderately ill individuals (infectious)

	
	number of individuals who are or will become severely ill and will access treatment but are not yet hospitalised (infectious)

	
	number of individuals who are or will become severely ill but will not access treatment (infectious)

	
	number of severely ill individuals who are hospitalized in the general (non-ICU) ward

	
	number of individuals who are work will be come critically ill currently in the general (non-ICU) ward

	
	number of individuals who are critically ill, will eventually die, and are currently in the ICU (ventilator resourced)

	
	number of individuals who are critically ill, will eventually recover, and are currently in the ICU (ventilator resourced)

	
	number of individuals who are critically ill, will eventually die, and are currently in the ICU (not ventilated)

	
	number of individuals who are critically ill, will eventually recover, and are currently in the ICU (not ventilated)

	
	number of individuals who have been critically ill, will recover, and have been discharged from the ICU but remain in hospital for step-down care

	
	number of severely ill individuals who have sought hospitalization but could not be accommodated

	
	number of critically ill individuals who require a ventilator-resourced ICU bed but could not be accommodated

	
	number of critically ill individuals who require a non-ventilator-resourced ICU bed but could not be accommodated

	
	number of individuals who are no longer infectious / recoverd and/or discharged

	
	number of individuals who have died

	
	cumulative number of confirmed mild / moderate infections

	
	cumulative number of confirmed severe and critical infections

	
	total number of individuals in the population ()

	
	dummy variable representing mild and moderate cases who will be tested before they are tested

	
	dummy variable representing severe and critical cases who will be tested before they are tested


The following equations describe the dynamics of transmission and disease progression within each district, :























where the force of infection, , is defined as

and .

Key parameter values
Tables 2 and 3 below show the values of key parameters used to inform the model. Parameter values have been selected for use by an expert panel of clinicians on the SA COVID-19 Modelling Consortium and updated with inputs from recent South African data where indicated. Parameter values that are provided as ranges only differ by province. 
Table 2 Results of NICD analysis of estimated national and provincial reproductive numbers [1,3]*
	

	Restriction level
	National
	Eastern Cape
	Gauteng
	KwaZulu Natal
	Western Cape

	None (R0)
	2.5 (2, 3)
	2.5 (2, 3)
	2.5 (2, 3)
	2.5 (2, 3)
	2.5 (2, 3)

	Level 5 Rt2
	1.3
(1.0, 1.6)
	1.4
(1.1, 1.7)
	1.2
(1.0, 1.4)
	1.1
(0.9, 1.43
	1.5
(1.2, 1.8)

	Level 4 Rt: NICD Rt estimates calibrated to fit hospital-based provincial deaths2
	1.6
(1.3, 1.9)
	1.6
(1.2, 1.8)
	1.8
(1.4, 2.2)
	1.6
(1.3, 1.9)
	1.6
(1.3, 1.9)

	
	Other Provinces
	Eastern Cape
	Gauteng
	KwaZulu Natal
	Western Cape

	Level 3 (1–30 June): increase in contacts (relative to previous period) estimated from a decrease in residential mobility3 
	(21.1%, 26.0%)

	21.0%
(16.8, 25.2)
	4.3%
(3.4, 5.2)
	20.5%
(16.4, 24.6)
	8.1%
(6.5, 9.7)

	Level 3 (1 July – 17 August): increase in contacts (relative to previous period) estimated from a decrease in residential mobility3
	(0.5%, 2.5%)
	3.0%
(2.4, 3.6)
	1.8%
(1.4, 2.2)
	0.8%
(0.6, 1.0)
	6.6%
(5.3, 7.9)

	Level 2 (18 August ->): increase in contacts (relative to previous period) estimated from a decrease in residential mobility3
	(3.3%, 5.8%)
	5.4%
(4.3, 6.5)
	1.7%
(1.4, 2.0)
	4.8%
(3.8, 5.8)
	3.1%
(2.5, 3.7)


* We utilised national estimates where provincial data was too sparse. R0, and Rt for Level 5 and Level 4 from symptom onset date adjusted for testing volumes

Table 3. Key model parameters
	
	Parameter
	Value (range)
	Sources

	Infection severity
	Proportion of cases that are asymptomatic
	75% (70% - 80%)
	[9-12]

	
	Relative infectiousness of asymptomatic cases
	80% (77.5%, 82.5%)
	[13-15]
Estimated through calibration to admissions and fatalities count data (DATCOV) [4]

	
	Mild to moderate cases among the symptomatic
	(94.55% - 97.13%)
	Estimated through calibration to admissions and fatalities count data (DATCOV) [4]

	
	Severe cases among the symptomatic
	(2.58% - 5.00%)
	

	
	Critical cases among the symptomatic
	(0.18% - 0.55%)
	

	
	Fatal cases among the admitted (general) 
	(6.82% - 20.28%) 
	Estimated from NICD COVID-19 Hospital Sentinel Surveillance database (DATCOV) [4] & Western Cape Line List Data (SPV) [16]


	
	Fatal cases among the admitted (ICU ventilated) 
	(43.01% - 85.03%)
	

	
	Fatal cases among the admitted (ICU non-ventilated) 
	(22.73% - 43.35%)
	

	
	Proportion of cases in ICU requiring ventilation
	 (19.44% - 51.47%)
	

	
	Fatal cases among the critically infected requiring ventilation, in the absence of appropriate care
	100%
	Expert opinion of clinicians convened by the National COVID-19 Modelling Consortium

	
	Fatal cases among the critically infected not requiring ventilation, in the absence of appropriate care
	Unchanged: Fatal cases among the admitted (ICU non-ventilated) 
	

	
	Fatal cases among the critically infected requiring oxygen, in the absence of appropriate care
	100%
	

	
	Fatal cases among the severely infected requiring oxygen, in the absence of appropriate care
	90%
	

	
	Probability of seeking hospital-level care for severely and critically ill 
	(50.00% - 97.00%)

	Estimated through calibration to 80% of excess mortality [5]

	Timeframes & treatment durations
	Time from infection to onset of infectiousness
	2 days (1.0 - 3.0)
	[8, 17-26]
with input from the National COVID-19 Modelling Consortium

	
	Time from onset of infectiousness to onset of symptoms
	4 days (3.0 - 5.0)
	

	
	Duration of infectiousness from onset of symptoms
	5 days (4.0 - 6.0)
	[26, 27]

	
	Time from onset of symptoms to testing
	4 days (3.0 - 5.0)
	[17,18, 28-32]

	
	Time from onset of symptoms to hospitalisation
	5 days (4.0 - 6.0)
	

	
	Time in non-ICU (never ICU) to death/recovery
	8 days (4.0 - 12·0)
	Lengths of stay: values and ranges sourced from NICD COVID-19 Hospital Sentinel Surveillance database (DATCOV) [4]

	
	Time in non-ICU for those destined for ICU
	0 days (0.0 - 2.0)
	

	
	Time in ICU for those ventilated and destined to die
	14 days (7.0 - 27.0)
	

	
	Time in ICU for those never ventilated and destined to die
	11 days (7.0 - 18.0)
	

	
	Time in ICU for those ventilated and recovered
	19 days (15.0 - 37.0)
	

	
	Time in ICU for those never ventilated and recovered
	5 days (1.0 - 10.0)
	

	
	Time in non-ICUs for those who were in ICU and recovered
	0 days (0.0 - 6.0)
	


* A full list of parameters are available in the code.

[bookmark: _Toc104544645][bookmark: basic-reproduction-number]Basic reproduction number

The expected number of secondary infections produced by a single infection introduced into a naive population (basic reproduction number) can be caluclated as:

In this context, a ‘naive’ population is the population at the start of the epidemic when (a) there are no previously-infected individuals () and (b) there are no measures or practices in place that reduce the contact rate below baseline (). We further assume that at this stage in the epidemic there will be hospital beds available for all severe and critical cases that access care ().
[bookmark: _Toc104544646]Time-varying reproduction numbers
The reproduction number is assumed to vary over time, reflecting changes in the contact rate that result from both government-enforced and individually-enacted measures. We refer to two types of time-varying reproduction numbers:  denotes the hypothetical reproduction number at a given point in time that would be observed in the absence of previously-infected individuals, where  is a proportional reduction from baseline;  denotes the realized reproduction number at a given point in time, taking into account accumulation of infection and immunity in the population.
Findings: Projected provincial cases and resource needs in the next six months (May 2020 – Jan 2021)
Across provinces, projections of deaths and cases requiring hospitalisation are lower than our previous sets of estimates (Supplementary Figures 1-9 and Tables 4-12). Across provinces, estimates of all COVID-19 related deaths are almost double those of the reported COVID -19 related deaths occurring in hospital which the DATCOV dataset aims to capture, and the number of hospital beds that we estimated would have been needed are more than those estimated to have been used over the last weeks, with the largest difference in the Eastern Cape where more than twice as many ICU beds would have been required. 

Figure 1: Projections of cases, deaths and resources needed: Eastern Cape. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis 
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Table 4: Projections of cases, deaths and resources needed at select dates: Eastern Cape
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Figure 2: Projections of cases, deaths and resources needed: Free State. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 5: Projections of cases, deaths and resources needed at select dates: Free State
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Figure 3: Projections of cases, deaths and resources needed: Gauteng. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 6: Projections of cases, deaths and resources needed at select dates: Gauteng
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Figure 4: Projections of cases, deaths and resources needed: KwaZulu-Natal. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 7: Projections of cases, deaths and resources needed at select dates: KwaZulu-Natal


[image: Table

Description automatically generated with low confidence]



Figure 5: Projections of cases, deaths and resources needed: Limpopo. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 8: Projections of cases, deaths and resources needed at select dates: Limpopo
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Figure 6: Projections of cases, deaths and resources needed: Mpumalanga. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 9: Projections of cases, deaths and resources needed at select dates: Mpumalanga
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Figure 7: Projections of cases, deaths and resources needed: Northern Cape. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 10: Projections of cases, deaths and resources needed at select dates: Northern Cape
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Figure 8: Projections of cases, deaths and resources needed: North West. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis
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Table 11: Projections of cases, deaths and resources needed at select dates: North West
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Figure 9: Projections of cases, deaths and resources needed: Western Cape. The red crosses in the bottom right-hand panel represents 80% of the excess deaths found in the SAMRC analysis 
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Table 12: Projections of cases, deaths and resources needed at select dates: Western Cape
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20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Date Total Symptomatic All Symptomatic Limited Detection
2020-09-01 1,227,300 300,500 33,190 6350 42,290
(1,040,500 - 1,363,400) (228,900 - 358,100) (18,620 - 58,770) (3,420 - 11,480) (30,830 - 53,260)
2020-10-01 1,267,200 314,200 7,560 1,460 45,060
(1,141,700 - 1,392,700) (252,000 - 371,300) (3,700 - 16,700) (680 - 3,350) (34,750 - 55,950)
2020-11-01 1,276,300 317,600 1550 300 45,800
(1,166,600 - 1,399,200) (257,500 - 374,800) (680 -3,960) (120 -780) (35,790 - 56,610)
2020-12-01 1,278,000 318,200 340 70 45,940
(1,171,900 - 1,400,900) (258900 - 375,500) (130 - 960) (20 - 190) (36,050 - 56,70)
2021-01-01 1,278,500 318,400 70 10 45,970
(1,173,100 - 1,401,100) (259,400 - 375,700) (20 - 220) (<10 - 50) (36,120 - 56,800)
2021-02-01 1,278,600 318,400 20 <10 45,980
(1,173,400 - 1,401,200) (259400 - 375,700) (<10 - 60) (<10-20) (36,130 - 56,810)
Cumulative Admissions Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
020-09-01 9410 840 350 60 2220 7570
(7,320 - 11,470) (640 -1020) (150-890) (30-90) (1,660 -2,740) (5,290 - 9,490)
2020-10-01 10,130 910 %0 20 2460 8,050
(8.230-12,150) (730-1090) (30-280) (<10-40) (1,980-2990) (6,120 -9,990)
2020-11-01 10310 930 20 <10 2520 8180
(8440 - 12,300) (740-1,110) (<10-70) (<10~ <10) (2,050 -3,050) (6270 - 10,130)
2020-12-01 10,350 930 <10 <10 2540 8200
(8480 - 12,340) (750 -1,110) (<10-20) (<10- <10) (2,060 - 3,060) (6,340 - 10,160)
2091-01-01 10,350 930 <10 <10 2540 8210
(8490 - 12,340) (750 - 1,110) (<10- <10) (<10- <10) (2,060 - 3,060) (6,360 - 10,160)
2091-02-01 10,350 930 <10 <10 2540 8210

(8490 - 12,350) (750 - 1,110) (<10 - <10) (<10- <10) (2,060 - 3,060) (6,370 - 10,160)
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Table for FS
20200901 to 2021-02-02

Cumulative Incidence

Active Cases

Date Total Symptomatic All Symptomatic
020-09-01 932,500 229,500 27,310 5,160
(779,700 - 1,057,100) (170,800 - 277,700) (15,350 - 53,870) (2,740 - 9,860)
2020-10-01 969,400 241,100 5,760 1,080
(861,500 - 1,075,800) (189,400 - 288,000) (2,670 - 14970) (490 - 2,980)
2020-11-01 977,800 243,800 1,100 200
(878,900 - 1,079,900) (194,100 - 290300) ~ (430-3360) (80 - 670)
2020-12-01 979,300 244,400 220 40
(882,400 - 1,080,600) (195,000 - 290,700) (70 - 790) (10 - 160)
2091-01-01 979,600 2445500 40 <10
(883,300 - 1,080,700) (195,300 - 290,800) (10 - 180) (<10 - 40)
979,700 244,600 <10 <10
20210201 993 500 - 1,080,800) (195,300 - 290.800) (<10 - 40) (<10- <10)

Cumulative Detected Cases

Limited Detection

30,520
(21,400 - 38,990)

32,660
(24,760 - 40,880)

33,190
(25,680 - 41,350)

33,270
(25,840 - 41,440)

33,290
(25,870 - 41,450)

33,300
(25,880 - 41,460)

Cumulative Admissions

Hospital Beds in Use

Cumulative Deaths

Date General Icu Non-ICU Icu Hospital Al
2020-09-01 6150 620 230 40 680 1,980
(4510-7,630) (440-800) (90-550) (20-60) (460 - 870) (1,430 - 2,600)
20201001 6600 670 50 <10 760 2140
(5190 -7,970) (520-840) (10-180) (<10-30) (580 -940) (1,620 - 2,830)
20201101 6790 680 <10 <10 780 2170
(5,360 - 8,040) (540 -850) (<10-50) (<10-<10) (610 -960) (1,650 - 2,870)
2020-12-01 6720 680 <10 <10 780 2180
(5,380 - 8,060) (540 - 850) (<10 - <10) (<10 - <10) (620 - 960) (1,660 - 2,880)
2021-01.01 6730 680 <10 <10 780 2180
(5,390 - 8,060) (540 - 850) (<10- <10) (<10 - <10) (620 - 960) (1,660 - 2,880)
2021-02-01 __ 6730 680 <10 <10 780 2180

(5,390 - 8,060) (540 - 850)

(<10 - <10) (<10 - <10) (620 - 960) (1,660 - 2,880)
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Table for GP
20200901 to 2021-02-02

Cumulative Incidence

Active Cases

Cumulative Detected Cases

Date Total Symptomatic All Symptomatic Limited Detection
2020-09-01 3,736,400 898,300 96,890 18470 125,600
(2,950,000 - 4,340,800) (661,100 - 1,154,000) (48,840 - 183400) (8,920-34710) (87,450 - 174,200)
2020-10-01 3,878,400 948,000 22,150 4,200 134,400
(3,199,900 - 4,413,800) (746,600 - 1,184,700) (9,420 - 58.440) (1,770-11320) (100,700 - 181,200)
2020-11-01 3,905,100 960,700 4450 860 136,900
(3,267,700 - 4,429,100) (762,600 - 1,192,400) (1,700 - 15,180) (310 - 3,050) (104,400 - 182,600)
2020-12-01 3,911,900 964,000 950 180 137,500
(3,281,900 - 4,433,000) (766,800 - 1,193,900) (300 - 3,900) (50 - 790) (105,100 - 182,900)
2021-01-01 3,913,400 964,800 190 40 137,600
(3,285,800 - 4,433,500) (767,400 - 1,194,100) (50 - 950) (10 - 200) (105,300 - 183,000)
2021-02-01 3,913,700 965,000 40 <10 137,700
(3,286,900 - 4,433,600) (767,500 - 1,194,200) (<10 - 230) (<10 - 50) (105,300 - 183,000)
Cumulative Admissions Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
020-09-01 24,670 379 860 190 2940 9970
(17,930 - 32,230) (2,680 - 5,040) (330-1,920) (90-330) (1,990 - 3940) (6,890 - 13,490)
2020-10-01 26,450 4110 200 50 3270 10,690
(20,650 - 33,830) (3,150-5260) (70-640) (20-130) (2,500 -4,210) (7,710 - 14,180)
2020-11-01 26,980 4,180 40 10 3360 10850
(21340 - 34,170) (3,250-5300) (10-180)  (<10-40) (2,640 -4,260) (8,030 - 14,350)
2020-12-01 27,120 4,200 <10 <10 3380 10890
(21480 - 34,240) (3,270-5310) (<10-50) (<10- <10) (2,670 -4,270) (8,100 - 14,390)
2091-01-01 27,160 4210 <10 <10 3380 10900
(215520 - 34250) (3.270-5310) (<10-20) (<10- <10) (2,670 - 4,280) (8,120 - 14,390)
2091-02-01 27,170 4210 <10 <10 3380 10900

(21,540 - 34,250) (3,280 - 5,310)

(<10-<10) (<10~ <10) (2,680 - 4,280) (8,130 - 14,2390)
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Table for KZN
20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Date Total Symptomatic Al Symptomatic Limited Detection
1020-00.01 3,690,700 893,500 141,300 26,670 114,700
(3,071,500 - 4,114900) (671,100 - 1,104,500) (76,480 - 254,000 (13,600 - 47,190) (81,580 - 147,100)
2020-10-01 3,865,400 954,600 29,740 5770 126,300
(3:493,000 - 4,238,800) (767,600 - 1,152,800) (13,860 -76,590) (2500 14,610) (98,450 - 156,800)
2020-11-01 398,400 968,500 5490 1,060 129,100
(3,557,100 - 4,265,200) (794400 - 1,162400) (2270 -17,030) (410 - 3270) (103,300 - 158,800)
20201201 3,904,800 971,000 1,070 210 129,600
(3,569,600 - 4,270,100) (798,500 - 1,164,100) (370 - 3,700) (70-740) (104,100 - 159,200)
0210101 3,906,300 971,500 200 40 129,700
(3,573,200 - 4271,300) (799,400 - 1,164500) (50 - 760) (10- 160) (104,300 - 159,300)
0210901 3,906,500 971,500 40 <10 129,700
(3,574,000 - 4271,500) (799,600 - 1,164,600) (<10 - 160) (<10- 40) (104,300 - 159,300)
Cumulative Admissions Hospital Beds in Use Cumulative Deaths
Date General icu Non-IcU icu Hospital Al
Jor0-0001 22680 3410 1,160 260 2550 5470

2020-10-01

2020-11-01

2020-12-01

2021-01-01

2021-02-01

(16820 - 27,920) (2,540 - 4,330) (470 -2,500) (140 - 400) (1,740 - 3,290) (3,410 - 7,660)

25,030 3,750
(20,080 - 29,900) (3,060 - 4,620)

25610 3850
(20980 - 30,250) (3,210 - 4,690)

25730 3870
(21,160 - 30,300) (3,220 - 4,710)

25750 3,870

270 80 2,960 6150
(90-870)  (30-160) (2350 -3,640) (4,410 - 8,260)

50 20 3070 6300
(10-220)  (<10-50) (2510-3,720) (4,670 - 8,380)

<10 <10 3,090 6330
(<10-50) (<10-20) (2,550 -3,730) (4,710 - 8,400)

<10 <10 3,100 6330

(21,200 - 30320) (3.230-4,710) (<10- <10) (<10- <10) (2,550 - 3,740) (4,720 - 8,410)

25750 3,870

<10 <10 3,100 6340

(21,210 -30320) (3.230-4,710) (<10- <10) (<10- <10) (2,560 - 3,740) (4,720 - 8,410)
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Date

2020-09-01

2020-10-01

2020-11-01

2020-12-01

2021-01-01

2021-02-01

Table for LP
20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Total Symptomatic Al Symptomatic Limited Detection
844,000 204,200 32,560 6,190 25,400
(695,100 - 960,700) (154,500 - 252,700) (18,000 - 61,860) (3,290 - 11,130) (17,840 - 32,930)
838,800 218,500 7,090 1340 28,040
(781,500 - 987,800) (177,900 - 265,100) (3,210 - 18380) (600 - 3,470) (22,270 - 35,110)
899,600 221,800 1350 260 28,670
(803,500 - 994,500) (183,400 - 268,200) (520 - 3910) (90 - 760) (23,230 - 35,710)
901,800 222,600 270 50 28,830
(806,800 - 995,700) (184,500 - 268900) (90 - 860) (10-170) (23,410 - 35,830)
902,400 222,800 50 10 28,860
(807,600 - 995,900) (184,700 - 269,000) (10 - 190) (<10 - 40) (23,40 - 35,850)
902,500 222,800 10 <10 28,860
(807,700 - 996,000) (184,700 - 269,000) (<10 - 50) (<10- <10) (23,450 - 35,850)
Cumulative Admissions  Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
020-09-01 5,160 410 260 30 520 1,040

2020-10-01

2020-11-01

2020-12-01

2021-01-01

2021-02-01

(3,690 - 6,630) (280 -530) (100-590) (10-50) (340 - 700) (690 - 1,400)

5660 450 60 <10 600

1,160

(4,500 -7,040) (340 - 560) (20-190) (<10-20) (470-770) (870 - 1,520)

5810 460 10 <10 620

1200

(4,680 -7,130) (360 -570) (<10-50) (<10-<10) (490 -790) (910 - 1,550)

5840 460 <10 <10 630

1200

(4720-7,150) (370 -570) (<10- <10) (<10- <10) (500 - 790) (920 - 1,550)

5840 460 <10 <10 630

1200

(4730-7,150) (370 -570) (<10- <10) (<10- <10) (500 - 790) (920 - 1,550)

5840 460 <10 <10 630

1200

(4,730 -7,150) (370 - 570) (<10 - <10) (<10 - <10) (500 - 790) (920 - 1,550)
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Table for MP

2020-09-01 to 2021-02-02

Cumulative Incidence

Active Cases

Date Total Symptomatic All Symptomatic Limited Detection
2020-09-01 1,521,100 366,400 64,180 12370 45,050
(1,213,800 - 1,727,900) (264,500 - 455,400) (30,740 - 123,400) (5,510 - 22,250) (30,230 - 58,520)
2020-10-01 1,598,000 394,400 13,770 2640 50,180
(1,399,700 - 1,774,400) (321,900 - 474900) (5,240 - 39,700) (980 - 7,370) (39,850 - 62,280)
2020-11-01 1,614,900 400,600 2530 480 51,380
(1,439,400 - 1,782,800) (332,500 - 479,000) (800 -8300) (150 - 1,550) (41,840 - 63,170)
2020-12-01 1,618,200 402,000 500 100 51,630
(1,447,100 - 1,784,400) (334,200 - 479,700) (120 - 1,720) (20 - 340) (42,190 - 63,320)
2021-01-01 1,618,800 402,400 %0 20 51,700
(1,448,500 - 1,784,800) (334,700 - 479,800) (10 - 360) (<10-70) (42,270 - 63,350)
2021-02-01 1,619,000 402,400 20 <10 51710
(1,448,900 - 1,784,800) (334,800 - 479,800) (<10 - 80) (<10-20) (42,290 - 63,360)
Cumulative Admissions Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
020-09-01 9,090 730 490 60 920 1,660
(6330-11,560) (510-940) (210-1,140) (30-100) (590 -1,220) (1,060 - 2,210)
2020-10-01 10,050 820 120 20 1,080 1,890
(8,110-12,340) (640-1020) (30-400) (<10-40) (840-1360) (1,420 - 2,390)
2020-11-01 10,320 840 20 <10 1120 1,940
(8480 - 12,500) (680 - 1,040) (<10-90)  (<10-20) (900 -1,400) (1,520 - 2,430)
2020-12-01 10,360 840 <10 <10 1130 1,950
(8,540 - 12,540) (680 -1,050) (<10-20) (<10- <10) (910-1,410) (1,530 - 2,440)
2091-01-01 10,370 840 <10 <10 1130 1,960
(8,550 - 12,540) (690 - 1,050) (<10 - <10) (<10 - <10) (910 -1,410) (1,540 - 2,440)
2091-02-01 10,380 840 <10 <10 1130 1,960
(8,550 - 12,550) (690 - 1,050) (<10 - <10) (<10 - <10) (910-1,410) (1,540 - 2,440)

Cumulative Detected Cases
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Table for NC
20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Date Total Symptomatic All Symptomatic Limited Detection
020-09-01 256,600 62340 9510 1,790 7930
(213,000 - 289,100) (45,950 - 76,010) (5,210 - 17,580) (960 - 3,180) (5,560 - 10,030)
2020-10-01 269,600 66,370 1970 380 8650
(238,700 - 296,500) (53,180 -79,320) (940 - 4830) (170 - 950) (6,680 - 10,700)
2020-11-01 272,300 67,310 370 70 8820
(242,900 - 298,100) (54,960 - 80,040) (150 -1,060) (20 - 210) (7,010 - 10,850)
2020-12-01 272,800 67,490 70 10 8,860
(243,600 - 298.400) (55,260 -80,230)  (20-240)  (<10-50) (7,060 - 10,880)
2091-01-01 272,900 67,520 10 <10 8,860
(243,800 - 298,500) (55,320 -80,270)  (<10-50) (<10 - <10) (7,070 - 10,880)
2091-02-01 273,000 67,530 <10 <10 8,860
(243,800 - 298,500) (55,330 -80,270)  (<10-20)  (<10- <10) (7,080 - 10,880)
Cumulative Admissions ~ Hospital Beds inUse  Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
1,670 120 20 <10 160 470
20200901 176 _5050) (70-150) (30-170) (<10-20) (110-210) (330 -630)
1,810 130 20 <10 190 520
202071007 4 380 2,180) (90-160) (<10-60) (<10- <10) (140-230) (390 - 680)
2020-11-01 1,840 130 <10 <10 190 530
(1,440 -2,210) (90-160) (<10-20) (<10- <10) (140 - 240) (400 - 700)
2020-12-01 1,850 130 <10 <10 190 530
(1,450 - 2,220) (100 - 160) (<10 - <10) (<10 - <10) (150 - 240) (410 - 700)
2091-01-01 1,850 130 <10 <10 190 530
(1,450 - 2,220) (100 - 160) (<10 - <10) (<10 - <10) (150 - 240) (410 - 700)
2091-02-01 1,850 130 <10 <10 190 530

(1,450 - 2,220) (100 - 160) (<10 - <10) (<10 - <10) (150 - 240) (410 - 700)
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Table for NW
20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Date Total Symptomatic All Symptomatic Limited Detection
020-09-01 658,200 159,700 20,570 3900 20,620
(555,300 - 740,600) (122,100 - 198,400) (11,240 - 38,810) (2,070 - 7,330) (15,030 - 27,020)
2020-10-01 686,700 169,000 4430 850 22,230
(610,600 - 764,400) (137,100 - 206,600) (2,170 - 11,060) (410 - 2,090) (17,560 - 28,590)
2020-11-01 693,000 171,500 870 170 22,680
(621,400 - 769,500) (141,100 - 208,000) (370 -2480) (70 - 490) (18,240 - 28,900)
2020-12-01 694,200 171,900 180 30 22770
(624,200 - 770,200) (141,900 - 208,300) (60 - 580) (10 - 120) (18,380 - 28,970)
2021-01-01 694,400 172,000 40 <10 22790
(624,800 - 770,400) (142,000 - 208,400) (10 - 130) (<10-30) (18410 - 28,980)
2091-02-01 694,500 172,100 <10 <10 22790
(624,900 - 770,500) (142,100 - 208,400) (<10 - 30) (<10- <10) (18410 - 28,990)
Cumulative Admissions  Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
2020-09-01 4240 420 180 30 470 1420
(3,280-5370) (310-550) (70-400) (10-50) (330-610) (960 - 1,950)
20201001 4570 460 40 <10 530 1,540
(3,690 - 5,680) (370-590) (10-130) (<10-20) (410-670) (1,100 - 2,060)
2020-11-01 4660 470 <10 <10 550 1570
(3,790 -5,760) (380 - 600) (<10-40) (<10- <10) (430 -680) (1,140 - 2,080)
2020-12-01 4680 470 <10 <10 550 1,580
(3,810-5,770) (380 - 600) (<10- <10) (<10 - <10) (430 -690) (1,150 - 2,090)
2021-01-01 4680 470 <10 <10 550 1,580
(3,820 -5,770) (380 - 600) (<10- <10) (<10 - <10) (440 - 690) (1,160 - 2,090)
2021-00-01 4690 470 <10 <10 550 1,580

(3,820 -5,770) (380 - 600) (<10- <10) (<10 - <10) (440 - 690) (1,160 - 2,090)
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Table for WC
20200901 to 2021-02-02

Cumulative Incidence Active Cases Cumulative Detected Cases
Date Total Symptomatic All Symptomatic Limited Detection
2020-09-01 2,363,400 580,200 29,760 5430 104,400
(2,025,700 - 2,668,500) (453,200 - 715,200) (13,340 - 58,000) (2410-11330) (73,310 - 139,800)
2020-10-01 2,409,300 596,500 8240 1520 107,300
(2,105,400 - 2,696,300) (473,700 - 728,300) (3,110 - 19,440) (570 - 3,530) (76,620 - 142,300)
2020-11-01 2,422,900 600,900 2070 390 108,000
(2,133,800 - 2,703,000) (481,100 - 731,200) (690 -6,150) (120 - 1,140) (77,890 - 142,900)
2020-12-01 24265500 602,100 540 100 108,200
(2,143,700 - 2,705,100) (483,300 - 732,000) (150 - 2,020) (20 - 380) (78,290 - 143,100)
2021-01-01 2,427,700 602,400 130 20 108,300
(2,145,800 - 2,705,700) (484,100 - 732,200) (30 - 670) (<10 - 120) (78,410 - 143,100)
2021-02-01 2,428,000 602,500 30 <10 108,300
(2,146,300 - 2,706,200) (484300 - 732,300) (<10 - 230) (<10 - 40) (78,450 - 143,100)
Cumulative Admissions Hospital Beds in Use Cumulative Deaths
Date General Icu Non-ICU Icu Hospital Al
020-09-01 14,570 1,630 210 30 3670 3950
(11,080 - 18450) (1,210-2,130) (70-650) (10-60) (2710 -4,780) (2,950 - 5,190)
2020-10-01 15,110 1,690 60 <10 3840 4,150
(11,700 - 18870) (1,290-2,190) (10-210) (<10-20) (2,880 -4,990) (3,150 - 5,370)
2020-11-01 15,250 1710 20 <10 389 4210
(11920 - 19010) (1,310-2210) (<10-60) (<10- <10) (2950 - 5,030) (3,220 - 5,410)
2020-12-01 15,290 1710 <10 <10 3900 4220
(11,990 - 19050) (1,320-2,210) (<10-20) (<10- <10) (2,970 -5,050) (3,240 - 5,430)
2091-01-01 15300 1710 <10 <10 3910 4220
(12,010 - 19,050) (1,320 -2,210) (<10 - <10) (<10 - <10) (2,980 - 5,050) (3,250 - 5,430)
2091-02-01 15310 1710 <10 <10 3910 4230

(12,020 - 19,060) (1,320 -2,210) (<10 - <10) (<10- <10) (2,980 - 5,050) (3,250 - 5,430)
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