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Supplementary Notes
Supplementary Note 1: Additional details of case definitions

Definition of severity based on composite criteria 
We retrospectively reviewed clinical data of COVID-19 cases and defined the severity status for individual patients based on the guidelines for patient management applied locally and in other places. It was suggested that information including ICU admission, condition changes during hospitalization, and oxygen saturation (oxygen saturation ≤ 93% was usually used as the reference) should be considered when classifying cases’ severity status, as covered by most guidelines and in accordance with the local practice in Hong Kong1-5. We also referenced drug records during hospitalization to classify severity status, as the choice of treatment regimens was dependent on patients’ severity status based on local guideline on clinical management of COVID-19 cases in Hong  Kong5. In brief, Corticosteroids (Desamethasone) was considered in patients with pneumonia, requiring oxygen supplement or invasive mechanical ventilation, and therefore those with use of the drug would meet the criteria of severe cases3,5. Meanwhile, Tocilizumab and Baricitinib were also recommended for severe cases in Hong Kong, consistent with the global treatment guideline6-8.  We therefore included the use of these drugs to define severe cases (Supplementary Table 1). 

The detailed criteria for severity classification were shown in Supplementary Table 1 where proportions of mild-to-moderate, severe, critical and fatal cases under our composite criteria were also provided, consistent with the previously reported in literature2,4. 

Definition for vaccination status
Individual vaccination status was classified based on number of vaccine doses allowing for a 14-day lag between vaccination and symptom onset9. Vaccination occurred within 14 days before symptom onset of a case would be considered an ineffective dose. Classification of patients’ vaccination status was based on effective dose(s) that an individual had received before his/her symptom onset.
In Hong Kong, the two vaccines, BNT162b2 (Fosun Pharma-BioNTech) and CoronaVac (SinoVac, Beijing, China) were first available on January 25, 2021 and February 18, 2021, respectively (Extended Data Fig. 1). Among 8,953 locally infected cases identified in waves 3-4 only 2 cases were vaccinated with 1 dose of BNT162b2 and 1 dose of CoronaVac each, and 1 case was vaccinated with 2 doses of vaccines of the other type. We therefore categorized the cases from waves 3-4 as Unvaccinated-Ancestral to indicate the virus type that all cases were infected with and their vaccination status. For wave 5, all COVID-19 cases who were presumably infected with Omicron (acknowledging an extremely minor proportion possibly infected with the Delta variant) were classified into unvaccinated (Unvaccinated-Omicron), vaccinated with 1 dose (1 dose-Omicron, either BNT162b2 or CoronaVac), 2 doses (BB-Omicron for those vaccinated with two doses of BNT162b2, CC-Omicron for those vaccinated with two doses of CoronaVac) and 3 doses (3 doses-Omicron; only for those with the same primary series of BNT162b2 or CoronaVac and a booster of either type, BBB/CCC/CCB/BBC). Cases who have received vaccines other than BNT162b2 or CoronaVac, a mixed primary series (one dose of BNT162b2 and one dose of CoronaVac), were excluded from the analyses. 



Supplementary Note 2: Construction of viral shedding trajectory

Distribution of Ct value records
We examined the distribution of Ct value records in cases which were included for analysis. The majority of the patients (15,643/19,494 cases, 80.2%) had the first Ct value recorded within the first week after onset while most of the RT-PCR tests with Ct value reported among these patients were conducted in the first two weeks following onset (59,589/73,917 Ct records, 80.6%; Supplementary Table 3). Smaller proportions of younger cases than older ones had the last Ct value recorded beyond three weeks after illness onset (2.4% and 6.3% in the <18 years and 19-64 years respectively, compared with 15.2% and 17.4% in 65-79 and 80 years), and only 5.1% mild cases had the last Ct reported after three weeks after onset, compared to 10% or more in more severe groups (Supplementary Table 3). Approximately 1.5% of the cases (289/19,494) with Ct value records less than 33 in the RT-qPCR test carried out 28 days after the symptom onset. We excluded these cases from the analysis to avoid the interference with the modeling on the overall short-term trajectory of viral shedding (Supplementary Table 3). 

Imputation of Ct values 
During waves 3-4, COVID-19 cases isolated in hospital were discharged based on both clinical assessment of disease progression and negative RT-PCR test results. We imputed a Ct value of 45 for negative PCR results reported for cases discharged alive in these two epidemic waves in Hong Kong. As no predefined PCR results (nor Ct values) were required for discharge of cases isolated during wave 510, we imputed PCR results for those discharged alive without a negative PCR test result on or before discharge in wave 5 based on the recorded Ct values of cases during the same epidemic wave who were discharged alive and had both Ct values of PCR tested done during admission and negative PCR records before (usually one week) or at discharge, taking into account patients’ age, severity, vaccination status and the last reported Ct value (N=1,922; Supplementary Fig. 1):
	
	


Where  denotes the time interval between dates of PCR test of the last reported Ct record () and the last negative PCR result (Supplementary Table 5). 

Smoothing splines by generalized-additive model (GAM)
Smoothing splines by GAM were used to characterize temporal patterns of viral shedding in patient groups of interest by fitting the Ct value data from individual cases:
	
	


where  was the Ct value at day  after symptom onset and  was the smooth function for the time interval between onset to testing. This was done in each group based on their age group and vaccination-infection status, and splines for different severity groups were shown separately to reveal any possible differences (Extended Data Fig. 3). 

Random-effects model and model selection
In our main analyses, random-effects model was applied to construct the trajectory of viral shedding accounting for repeated measure of Ct value in the same patient and to estimate the daily viral load for individual patients. In this model, we assumed that the lowest Ct appeared when the patient starts to show symptoms, and used the Ct at onset as the proxy for peak viral load. The peak viral load (measured by the intercept as random effects) would vary across individuals while changes of Ct values over time (i.e., the slope as fixed effects) were assumed to be affected by variables of interest:
	
	


where  represented the Ct value at  days after illness onset for individual  ,  represented vectors of fixed effects,  was the random effects for individual , and  referred to the error vector.  and  were design matrices for the fixed and random effects, respectively. We compared models with originally reported Ct values and logarithm-transformed Ct values (). To allow for possible non-linear temporal changes, a polynomial term  was also considered into the model. 

Age group, severity and vaccination-infection status were included as covariates in the model. During wave 5 in Hong Kong, healthcare services were severely stretched by the substantially increased number of COVID-19 cases. From mid-February onwards only patients who were in urgent need for hospital care would be admitted for treatment11, leading to a considerable shift of patients towards more severe conditions particularly during the peak of the wave (Supplementary Table 2). We used a dummy variable to indicate the time of reporting during the peak (February 13, 2022 - April 3, 2022; Extended Data Fig. 1) or not, and examined the effect of the peak term in the random-effects model in log-polynomial form. Statistically significant effect of the peak term was identified on viral shedding of cases in each severity stratum even after adjusting for age, severity and vaccination status (Supplementary Table 6). Therefore, we included the peak term in the main model to adjust for a potential time-varying confounding effect. 

The final model using log-transformed Ct values and polynomial forms of the time effect was selected based on the lowest Akaike Information Criterion (AIC = 621973, 7110 and -16823 for the model using original Ct values, log-transformed Ct, and log-transformed Ct with a polynomial term for time, respectively). 

Estimation of daily Ct value and duration of effective viral shedding
We estimated the Ct value for all included cases on continuous time points based on results from the main random-effects model (Eq. (3)). Cases were grouped by age, severity status and vaccination-infection status. The estimated Ct values from the model for cases in each group were used to construct the trajectory of viral shedding over time for that specific patient group. Specifically, the median and interquartile range (IQR) of all estimated Ct values were derived at each time point since onset to illustrate the shedding trajectory in that group (Fig. 1) but not for groups with less than five cases due to large uncertainty from the small sample size (Fig. 1; Extended Data Fig. 2). 

The duration of effective viral shedding was estimated from onset (day 0) to the day when the estimated Ct value reached 33. The time window for the estimation of shedding duration was set for 100 days after onset to allow for a potentially long shedding in some patients. The distributions of estimated duration of effective viral shedding were indicated by the estimated mean, median and the IQR in Supplementary Table 7, and comparisons between groups were shown in Extended Data Fig. 4-6. 

In a small fraction of fatal cases (N=222, 1.2%), the estimated Ct values from the best-fit random-effects model would never reach 33 given that these cases might die in hospital with relatively low and fluctuating Ct values before death. Therefore, we could not provide an estimate of the duration of effective viral shedding based on the cut-off of Ct at 33 for these cases which will be excluded from further analysis on durations of viral shedding (Fig. 1; Supplementary Table 7). As such cases without estimation of effective viral shedding were all fatal cases, this would lead to an underestimation of the association between severity and viral shedding duration but less likely leading to a different interpretation of our results given the large estimated effect size associated with fatality (Fig. 1-2; Extended Data Fig. 5).

The estimated Ct values and duration of effective viral shedding for different patient groups allowed us to examine the extent of changes in viral shedding pattern between groups, estimated as the proportion of change in the mean duration of viral shedding, particularly to highlight the effect of vaccination in shortening the duration of viral shedding:
	
	


Where  is the mean duration of effective viral shedding in group  (as the reference group for comparison), and  is that in group  to compare. Negative values indicate shorter duration of effective viral shedding in the compared group than the reference group, while positive values indicate longer duration of shedding than the reference group. We used non-parametric bootstrap (for 500 times) to assess the uncertainty and took median, 2.5% and 97.5% percentiles as the estimates and corresponding 95% confidence intervals (Extended Data Fig. 7). We evaluated the effect among mild-to-moderate cases to show the effect of vaccination in reducing viral shedding durations in mild cases (Extended Data Fig. 7a), while we did the similar evaluation among all cases trying to show the joint effect of vaccination against reducing the overall severity profile of cases and against reduction of shedding durations (Extended Data Fig. 7b, Table 1).



Supplementary Note 3: Differences in viral burden per day since onset

To further reveal differences in viral burden on different days over 3 weeks following symptom onset (Day 0 to Day 21) across patient groups of interest, we incorporated daily Ct values reported for each case into linear regression models and analyzed the differences by age group, sex, severity and vaccination-infection status allowing for the impact from the epidemic peak (Supplementary Note 2). Only available Ct value records and negative PCR results (taken as Ct values of 45; N=7,267, 9.3% out of all included test records) that were reported on each day since onset were included into analyses, with the daily number of records that were reported and therefore included in this analysis shown in Extended Data Fig. 9. 

The same analyses were done using Ct values estimated from the random-effects model that were lower than 45 (the cut-off of positive Ct values used in Hong Kong), and the results was largely similar but a smoother trend was demonstrated (Extended Data Fig. 10).
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Supplementary Tables
Supplementary Table 1. Definitions for severity classification and the number of PCR-confirmed local cases meeting the criteria during different epidemic waves.
	Classification
	Criteria
	Waves 1-2 (N=438)
	Wave 3 (N=3,448)
	Wave 4 (N=5,505)
	Wave 5 (pre-peak)
(N=9,974)
	Waves 5 (peak)
(N=716,578)
	Wave 5 (post-peak)
(N=20,273)

	Fatal
	Encountered in-hospital fatalities
	5(1.1%)
	103(3%)
	100(1.8%)
	48(0.5%)
	7574(1.1%)
	353(1.7%)

	Critical
	Ever admitted to ICU, required intubation or extracorporeal membrane oxygenation (ECMO) or in shock 
	29(6.6%)
	144(4.2%)
	206(3.7%)
	21(0.2%)
	1157(0.2%)
	113(0.6%)

	Severea
	On treatment with Dexamethasone (+Remdesivir), and/or with either baricitinib or IV tocilizumab during hospitalizationb
	39
(8.9%)
	492
(14.3%)
	864
(15.7%)
	217
(2.2%)
	10792
(1.5%)
	970
(4.8%)

	
	Ever being O2 desaturated (O2 desaturation level ≤ 90%);
	
	
	
	
	
	

	
	Ever required oxygen supplement of 3 Litres per minute or more
	
	
	
	
	
	

	Mild-to-moderate
	Cases not being classified as either fatal, critical or severe, regardless of being admitted to hospital or not. 
	365
(83.3%)
	2709
(78.6%)
	4335
(78.7%)
	9688
(97.1%)
	697055
(97.3%)
	18837
(92.9%)


a Severe cases referred to cases who met any of the listed criteria and also not meeting the criteria of severer (i.e. critical or fatal) cases.
b This is based on the practice for treating severe cases in Hong Kong and recommended in literature5,8.


[bookmark: OLE_LINK1]Supplementary Table 2. Characteristics of PCR-confirmed local cases in Hong Kong between July 1, 2020 – May 16, 2021 (waves 3-4, Ancestral strain waves) and December 31, 2021 – May 22, 2022 (wave 5, Omicron wave), by symptom status. (Proportions shown in the brackets were based on the number of cases in the same group from the previous column on the left as the denominator).
	
	All PCR-confirmed local cases, n
(N=755,778)
	Symptomatic cases, 
n (%)
(N=301,629)
	Symptomatic cases with Ct value records#, n (%)
(N=21,901)
	Symptomatic cases included into analyses, n (%)
(N=19,205)

	Age group, years
	
	
	
	

	  0-18
	64005
	25826 (40.3)
	2018 (7.8)
	1997 (99.0)

	  19-64
	524818
	218661 (41.7)
	9264 (4.2)
	8777 (94.7)

	  65-79  
	116422
	40838 (35.1)
	4616 (11.3)
	3830 (83.0)

	  ≥80
	43153
	16276 (37.7)
	6003 (36.9)
	4601 (76.6)

	Severity
	
	
	
	

	  Mild-to-moderate
	732624
	288611 (39.4)
	12907 (4.5)
	11705 (90.7)

	  Severe
	13335
	7648 (57.4)
	5517 (72.1)
	4525 (82.0)

	  Critical
	1641
	1004 (61.2)
	839 (83.6)
	706 (84.1)

	  Fatal
	8178
	4366 (53.4)
	2638 (60.4)
	2269 (86.0)

	Confirmation time
	
	
	
	

	  Waves 3-4
	8953
	6905 (77.1)
	6692 (96.9)
	6536 (97.7)

	  Wave 5 (pre-peak)
	9974
	6180 (62.0)
	2927 (47.4)
	2735 (93.4)

	  Wave 5 (peak)
	716578
	284197 (39.7)
	11780 (4.1)
	9689 (82.2)

	  Wave 5 (post-peak)
	20273
	4347 (21.4)
	502 (11.5)
	245 (48.8)

	Vaccination-infection status*
	
	
	
	

	  Unvaccinated-Ancestral
	8953
	6905 (77.1)
	6692 (96.9)
	6536 (97.7)

	  Unvaccinated-Omicron
	156326
	60566 (38.7)
	8405 (13.9)
	7010 (83.4)

	  1 dose-Omicron
	73303
	26297 (35.9)
	2220 (8.4)
	1663 (74.9)

	  BB-Omicron
	224968
	94761 (42.1)
	1804 (1.9)
	1679 (93.1)

	  CC-Omicron
	168521
	69317 (41.1)
	2244 (3.2)
	1893 (84.4)

	  3 doses-Omicron
	122432
	43165 (35.3)
	514 (1.2)
	424 (82.5)


*Unvaccinated-Ancestral and Unvaccinated-Omicron refer to unvaccinated cases confirmed in waves 3-4 and wave 5, respectively, and 1 dose-Omicron, BB-Omicron, CC-Omicron and 3 doses-Omicron refer to cases identified in wave 5 vaccinated with one dose of either BNT162b2 or CoronaVac, two doses of BNT162b2, two doses of CoronaVac and three doses with the same type of vaccines for the primary series, respectively (same for other Supplementary Tables if not otherwise specified). 
#For those with ≥1 Ct value record available within 0-28 days after symptom onset.
Supplementary Table 3. Locally infected symptomatic COVID-19 patients with two or more Ct values reported since onset in Hong Kong during epidemic wavs 3-5 and the distribution of cases and their last report Ct values by onset-to-test interval.
	
	Onset-to-test interval (days)

	
	[0,7)
	[7,14)
	[14,21)
	[21,28)
	28

	Any Ct reported*
	31167/73917(42.2%)
	28422/73917(38.5%)
	10433/73917(14.1%)
	2647/73917(3.6%)
	1248/73917(1.7%)

	First Ct reported* 
	15643/19494(80.2%)
	2900/19494(14.9%)
	716/19494(3.7%)
	235/19494(1.2%)
	-

	Last Ct reported 
	2182/13845(15.8%)
	6704/13845(48.4%)
	3619/13845(26.1%)
	894/13845(6.5%)
	446/13845(3.2%)

	  Age group, years
	
	
	
	
	

	    0-18
	262/1221(21.5%)
	719/1221(58.9%)
	211/1221(17.3%)
	23/1221(1.9%)
	6/1221(0.5%)

	    19-64
	896/7470(12%)
	4080/7470(54.6%)
	2021/7470(27.1%)
	358/7470(4.8%)
	115/7470(1.5%)

	    65-79
	450/2716(16.6%)
	1084/2716(39.9%)
	768/2716(28.3%)
	253/2716(9.3%)
	161/2716(5.9%)

	    ≥80
	574/2438(23.5%)
	821/2438(33.7%)
	619/2438(25.4%)
	260/2438(10.7%)
	164/2438(6.7%)

	  Severity
	
	
	
	
	

	    Mild-to-moderate
	1289/9208(14%)
	5100/9208(55.4%)
	2349/9208(25.5%)
	369/9208(4%)
	101/9208(1.1%)

	    Severe
	508/2938(17.3%)
	1101/2938(37.5%)
	883/2938(30.1%)
	292/2938(9.9%)
	154/2938(5.2%)

	    Critical
	70/630(11.1%)
	172/630(27.3%)
	168/630(26.7%)
	120/630(19%)
	100/630(15.9%)

	    Fatal
	315/1069(29.5%)
	331/1069(31%)
	219/1069(20.5%)
	113/1069(10.6%)
	91/1069(8.5%)

	  Epidemic waves
	
	
	
	
	

	    Waves 3-4
	326/6270(5.2%)
	3016/6270(48.1%)
	2217/6270(35.4%)
	486/6270(7.8%)
	225/6270(3.6%)

	    Wave 5 (pre-peak)
	367/2609(14.1%)
	1690/2609(64.8%)
	487/2609(18.7%)
	56/2609(2.1%)
	9/2609(0.3%)

	    Wave 5 (peak)
	1442/4853(29.7%)
	1964/4853(40.5%)
	900/4853(18.5%)
	346/4853(7.1%)
	201/4853(4.1%)

	    Wave 5 (post-peak)
	47/113(41.6%)
	34/113(30.1%)
	15/113(13.3%)
	6/113(5.3%)
	11/113(9.7%)

	Last Ct reported
	26.3(20.1,31.9)
	32(29.4,33.9)
	32.4(30.5,34.5)
	32.7(30.5,35)
	33.6(30.7,35.3)


*Numbers based on all COVID-19 cases with at least one Ct value reported since onset.


Supplementary Table 4. Time delay in days between the last dose of vaccination and symptom onset in Omicron BA.2 cases included in the analysis by group of vaccination.
	
	Vaccination dose#

	
	B 
(N=311)
	C 
(N=1352)
	BB 
(N=1679)
	CC 
(N=1893)
	BBB 
(N=115)
	CCC 
(N=245)
	CCB 
(N=62)

	All cases
	27(20,108)*
	23(18,32)*
	174(136,208)*
	153(69,192)*
	40(25,59)*
	50(26,73)*
	54(35,80)*

	Age group
	
	
	
	
	
	
	

	  0-18
	141(88,157)*
	22(18,28)*
	177(142,195)
	136(49,200)
	49(49,49)
	-
	-

	  19-64
	26(19,44)
	26(19,35)
	180(144,215)*
	177(135,209)*
	36(23,55)*
	45(26,68)*
	52(35,75)*

	  65-79
	23(18,32)
	23(18,33)
	151(78,184)
	145(62,184)
	52(36,74)
	46(29,85)
	68(38,90)

	  ≥80
	22(17,30)
	23(18,31)
	122(42,168)*
	86(32,153)*
	61(54,86)
	64(31,84)
	52(30,94)

	Severity
	
	
	
	
	
	
	

	  Mild-to-moderate
	32(22,144)*
	25(19,34)*
	177(140,209)*
	166(118,200)*
	38(25,56)
	44(26,73)
	49(35,75)

	  Severe
	24(17,33)
	22(18,31)
	162(80,202)*
	118(40,175)*
	45(25,70)
	62(30,71)
	90(43,104)

	  Critical
	20(18,26)
	21(16,28)
	156(61,201)
	138(33,179)
	40(28,51)
	69(47,92)
	76(55,86)

	  Fatal
	20(15,34)
	23(18,33)
	159(76,204)*
	114(41,172)*
	58(54,68)
	25(16,58)
	64(51,72)


# combinations of the alphabetic letters, B (BNT162b2) and C (CoronaVac), show the doses of vaccination and the type of vaccine of each dose. COVID-19 cases vaccinated with BBC were not shown due to limited sample size (N=2).
* indicates statistical significance with p<0.05 for intergroup comparisons of the time delay between the last dose of vaccination and symptom onset as follows: B vs. C, BB vs. CC, and BBB vs CCC vs CCB.


Supplementary Table 5. Linear regression on the time delay from the last reported Ct value to the last negative RT-qPCR result for Omicron BA.2 cases in relation to the last Ct value, age group, severity and vaccination status (N=1,922; see Supplementary Fig. 1).
	
	
N (%)
	 (95% confidence intervals (CIs))
	p-value

	Last Ct value
	-
	-0.8 (-0.9,-0.6)
	<0.001

	Age group
	
	
	

	  0-18yrs
	242 (12.6%)
	Ref

	  19-64yrs
	1114 (58.0%)
	1.9 (-0.7,4.5)
	0.147

	  65-79yrs
	325 (16.9%)
	3.2 (0.2,6.3)
	0.039

	  80+yrs
	241 (12.5%)
	6.8 (3.5,10.1)
	<0.001

	Severity
	
	
	

	  Mild-to-moderate
	1521 (79.1%)
	Ref

	  Severe
	329 (17.1%)
	6.2 (3.9,8.5)
	<0.001

	  Critical
	72 (3.7%)
	18.1 (13.9,22.3)
	<0.001

	Vaccination-infection status
	
	
	

	  Unvaccinated-Omicron
	680 (35.4%)
	Ref

	  1 dose-Omicron
	196 (10.2%)
	-0.2 (-2.9,2.6)
	0.911

	  BB-Omicron
	561 (29.2%)
	-1.2 (-3.3,0.9)
	0.259

	  CC-Omicron
	387 (20.1%)
	-2.5 (-4.8,-0.2)
	0.032

	  3 doses-Omicron
	98 (5.1%)
	-2.6 (-6.3,1.1)
	0.171





Supplementary Table 6. Coefficients for the peak term in the random-effects model with log-polynomial form for Ct values against day of RT-qPCR test since onset in each severity stratum, with adjustment for age, severity and vaccination-infection status (see Supplementary Note 2).
	Severity strata
	Coefficient (95% CIs)

	
	intercept
	time ()
	time-squared ()

	Mild-to-moderate
	0.01 (-0.01,0.02)
	9.9 (6.8,12.9)*
	23.3 (19.3,27.3)*

	Severe
	0.02 (-0.05,0.01)
	2.7 (2.3,5.1)*
	3.8 (-0.1,7.7)

	Critical
	-0.07 (-0.1,0.01)
	-3.8 (-8.5,1.0)
	-6.3 (-12.1,-0.5)*

	Fatal
	-0.2 (-0.2,-0.1)*
	1.9 (-2.6,6.3)
	-1.0 (-7.4,5.3)


* Statistical significance with p<0.05

Supplementary Table 7. Estimated durations of effective viral shedding for locally infected symptomatic COVID-19 cases in Hong Kong by defined patient group.
	
	0-18 yrs
	19-64 yrs
	65-79 yrs
	80+ yrs

	
	N
	mean
	median (IQR)
	N
	mean
	median (IQR)
	N
	mean
	median (IQR)
	N
	mean
	median (IQR)

	Unvaccinated-Ancestral

	Mild-to-moderate
	434
	10.5
	10.4 (8.9,12.3)
	4024
	11.7
	11.7 (9.2,14.1)
	491
	13.5
	13.7 (11.1,16.1)
	86
	15.8
	16.0 (12.3,19.3)

	Severe
	21
	10.9
	11.2 (9.4,12.3)
	684
	14.0
	13.9 (10.8,17.2)
	317
	15.8
	15.9 (12.8,18.5)
	81
	20.6
	21.1 (17.6,24.2)

	Critical
	1
	12.2
	12.2 (12.2,12.2)
	135
	18.6
	19.3 (15.2,22.3)
	110
	21.4
	21.5 (18.6,24.6)
	26
	21.5
	20.6 (16.2,26.6)

	Fatal
	0
	-
	-
	10
	23.7
	22.9 (22.4,24.4)
	45
	31.6
	31.5 (27.2,37.6)
	71
	38.7
	40.1 (31.7,49.1)

	Unvaccinated-Omicron

	Mild-to-moderate
	1084
	10.3
	10.4 (8.9,11.9)
	807
	11.6
	11.6 (9.3,13.7)
	487
	13.7
	13.6 (11.3,16.3)
	682
	15.1
	15.6 (12.7,17.9)

	Severe
	183
	12.9
	13.2 (11.8,14.3)
	242
	15.1
	15.9 (12.6,17.9)
	542
	16.1
	16.6 (13.5,19.1)
	1184
	18.4
	18.9 (15.5,21.9)

	Critical
	10
	16.1
	15.9 (13.6,18.2)
	50
	20.6
	20.7 (16.5,23.9)
	86
	21.2
	20.8 (17.0,25.0)
	56
	23.5
	24.7 (19.5,27.6)

	Fatal
	3
	18.2
	18.0 (17.6,18.7)
	92
	26.6
	26.8 (21.8,31.6)
	348
	32
	32.4 (25.5,40.1)
	1053
	45.8
	46.6 (36.1,56.3)

	1 dose-Omicron

	Mild-to-moderate
	117
	9.1
	9.1 (7.5,10.5)
	217
	10.4
	10.0 (8.1,12.3)
	199
	12.1
	12.4 (10.1,14.3)
	179
	13.7
	14.2 (10.9,16.7)

	Severe
	14
	9.9
	9.9 (8.1,11.8)
	70
	13
	12.9 (11.1,15.5)
	198
	14.3
	14.7 (11.7,17.4)
	280
	16.7
	17.4 (13.9,20.2)

	Critical
	1
	16.6
	16.6 (16.6,16.6)
	18
	17.6
	18.6 (13.5,21.3)
	51
	18.4
	17.9 (15.2,22.3)
	26
	22.1
	23.5 (20.4,25.9)

	Fatal
	0
	-
	-
	15
	26.5
	27.0 (22.6,28.9)
	74
	27.0
	26.8 (19.5,34.3)
	101
	29.7
	29.6 (21.9,36.6)

	BB-Omicron

	Mild-to-moderate
	109
	8.4
	8.2 (7.0,9.6)
	1165
	9.9
	9.8 (7.9,11.6)
	125
	12.0
	11.8 (9.9,13.7)
	41
	13.8
	14.3 (11,16.2)

	Severe
	9
	11.1
	12.2 (9.6,13.0)
	72
	12.4
	12.3 (10.3,14.9)
	53
	13.8
	13.7 (11.5,16.8)
	36
	16.7
	18.0 (14.1,19.5)

	Critical
	0
	-
	-
	13
	17.5
	18.9 (15.3,20.4)
	13
	17.3
	17.7 (13.7,20.4)
	3
	12.7
	9.1 (8.8,14.8)

	Fatal
	0
	-
	-
	12
	25.3
	22.8 (18.0,33.6)
	11
	23.0
	25.8 (17.8,26.3)
	10
	33.7
	34.1 (30.7,41.3)

	CC-Omicron

	Mild-to-moderate
	8
	8.1
	8.3 (7.0,9.5)
	747
	10.1
	10.0 (8.2,11.9)
	270
	11.5
	11.6 (9.6,13.5)
	139
	12.8
	13.3 (10.1,15.6)

	Severe
	1
	11.4
	11.4 (11.4,11.4)
	118
	12.5
	12.7 (10.2,14.6)
	162
	13.6
	14.1 (11.0,16.3)
	180
	15.3
	15.7 (13.1,18.0)

	Critical
	0
	-
	-
	19
	16.4
	16.2 (14.6,19.4)
	43
	16.8
	17.1 (14.4,19.3)
	16
	18.3
	18.7 (14.1,23.2)

	Fatal
	0
	-
	-
	19
	17.7
	18.1 (11.9,23.0)
	58
	24.1
	25.5 (18.8,29.6)
	105
	29.8
	29.6 (22.9,36.3)

	3 doses-Omicron

	Mild-to-moderate
	2
	7.8
	7.8 (7.8,7.9)
	196
	10.0
	10.1 (7.7,11.9)
	80
	10.8
	11.0 (8.6,13.1)
	16
	10.7
	11.8 (5.9,15.5)

	Severe
	0
	-
	-
	37
	11.0
	11.7 (7.6,14.1)
	25
	13.2
	13.2 (9.6,17.0)
	16
	15.5
	16.5 (14.2,17.3)

	Critical
	0
	-
	-
	8
	13.3
	11.7 (10.8,15.5)
	20
	16.5
	16.5 (12.8,19.6)
	1
	11.0
	11.0 (11.0,11.0)

	Fatal
	0
	-
	-
	5
	24.4
	27.6 (23.8,29.4)
	8
	27.5
	25.0 (15.5,39.2)
	7
	32.5
	26.9 (24.2,39.3)


Note: estimates for Omicron cases were from cases identified during peak and non-peak periods.
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Supplementary Fig. 1 Distribution of last Ct records and negative PCR results for cases discharged alive with negative PCR records by age group, severity and vaccination-infection status. Each line links the last Ct record and negative PCR (as dots) for each case with available records. Negativity was indicated as a Ct value of 45. Unvaccinated-Omicron refer to unvaccinated cases confirmed in wave 5, and 1 dose-Omicron, BB-Omicron, CC-Omicron and 3 doses-Omicron refer to cases identified in wave 5 vaccinated with one dose of either BNT162b2 or CoronaVac, two doses of BNT162b2, two doses of CoronaVac and three doses with the same type of vaccines for the primary series, respectively. 
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