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Background

* In 2021, Qatar experienced considerable incidence of

SARS-CoV-2 infection that was dominated sequentially

by the Alpha, Beta, and Delta variants, followed by a
large SARS-CoV-2 Omicron wave that started on
December 19, 2021 and peaked in mid-January, 2022.

* The real-time reverse-transcription polymerase chain
reaction (RT-qPCR) cycle threshold (Ct) value of a
SARS-CoV-2-positive test represents the inverse of
viral load. Ct value 1s used as a proxy for SARS-CoV-2
infectiousness. A low Ct value implies high

infectiousness.

To 1nvestigate the effects of SARS-CoV-2 variant, previous
vaccination, and prior infection on infectiousness of SARS-
CoV-2 infections during the Alpha, Beta and Delta outbreaks

Objective

(March 23-November 6, 2021) and during the Omicron
outbreak (December 23, 2021-February 20, 2022).
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(a)

150,963 RT-gPCR-confirmed SARS-CoV-2
infections between March 23 and November 6, 2021
(end of study)

v

131,538 Infections were excluded because
no RT-qPCR genotyping was conducted on
these samples to ascertain variant status

19,425 Eligible RT-qPCR-genotyped SARS-CoV-2
infections with ascertained variant status

\ 4

1,070 Infections excluded
59 Were Gamma infections
727 Were not tested using the TagPath
COVID-19 Combo Kit
93 Had no available RT-qPCR cycle
threshold test value
190 Had a vaccination record with
ChAdOx1 nCoV-19 (AZD1222)
1 Had a history of vaccination with two
different vaccines

18,355 RT-gPCR-genotyped SARS-CoV-2
infections with ascertained Alpha, Beta, or Delta
variant status

(b)

224,448 Individuals with an RT-qPCR-
confirmed SARS-CoV-2 infection
between December 23, 2021 and
February 20, 2022 (end of study)

Kits

CITOT

68,246 Individuals excluded

66,181 Were not tested using
the TagPath COVID-19 Combo

261 Had no available RT-qPCR
cycle threshold test value

4 Had an RT-qPCR cycle
threshold test value that
appears to include a data entry

1,769 Had a vaccination record
with ChAdOx1 nCoV-19
(AZD1222)

31 Had a mixed COVID-19
vaccination regimen

Y

156,202 Eligible individuals with an RT-
qPCR-confirmed SARS-CoV-2 Omicron
infection with the BA.1 or BA.2
subvariant

3,347

SARS-CoV-2
infections with

the Alpha variant

5,576

SARS-CoV-2
infections with
the Beta variant

9,432

SARS-CoV-2
infections with

the Delta variant

32,153

Individuals with a
BA.1 subvariant
infection

124,049

Individuals with a
BA.2 subvariant
infection

Figure 1. Flowchart describing the population selection process for investigating infectiousness of

. SARS-CoV-2 Alpha, Beta and Delta infections (a), and SARS-CoV-2 Omicron subvariant infections (b). y
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November 6, 2021.

Results

Table 1. Associations with RT-qPCR Ct value among the 18,355 RT-qPCR-genotyped Alpha, Beta, and Delta SARS-CoV-2 infections between March 23 and

~

RT-qPCR Ct value Univariable analysis Multivariable analysis®?
Characteristics Mean (SD) B coefficient [95% CI] B coefficient [95% CI]
SARS-CoV-2 variant
Beta 23.72 (5.14) Ref. Ref.
Alpha 27.89 (5.65) 4.17 [3.94, 4.39] 2.56 [2.35,2.78]
Delta 22.31(5.21) -1.41[-1.59, -1.24] -4.92 [-5.16, -4.67]
Vaccination status
Unvaccinated 23.98 (5.65) Ref. Ref.
One dose 23.93 (5.71) -0.05[-0.40, 0.31] 0.57[0.26, 0.87]
Two doses
<3 months before the RT-qPCR test 24.43 (5.86) 0.45[0.14, 0.77] 0.86 [0.59, 1.13]
3-<6 months before the RT-qPCR test 22.59 (5.40) -1.39 [-1.63, -1.15] 0.08 [-0.17,0.32]
6-<9 months before the RT-qPCR test 21.79 (5.12) -2.19[-2.66, -1.71] -0.26 [-0.72, 0.19]
>9 months before the RT-qPCR test 18.81 (2.22) -5.17 [-10.68, 0.34] -3.23 [-7.89, 1.42]
Three doses
<1 month before the RT-qPCR test 22.99 (5.40) -0.99 [-5.92, 3.94] -1.36 [-5.52, 2.79]
>1 month before the RT-qPCR test 19.80 (2.97) -4.18 [-9.69, 1.33] -1.83 [-6.47, 2.81]
Prior SARS-CoV-2 infection
Never 23.14 (5.51) Ref. Ref.
<90 days before the study RT-qPCR test 27.65(4.93) 4.51[4.27,4.74] 3.95[3.73,4.17]
Prior infection® 25.88 (5.93) 2.74 [1.99, 3.48] 2.07[1.42,2.72]

Table 2. Associations with RT-qPCR Ct value among 156,202 individuals with SARS-CoV-2 Omicron infections between December 23, 2021 and February

20, 2022.
RT-qPCR Ct value Univariable analysis Multivariable analysis?
Characteristics Mean (SD) B coefficient [95% CI] B coefficient [95% CI]
Omicron subvariant
BA.l 27.11 (6.60) Ref. Ref.
BA.2 23.46 (5.82) -3.65 [-3.73, -3.58] -3.53 [-3.60, -3.46]
Vaccination status
Unvaccinated 25.38 (6.27) Ref. Ref.
One dose 23.92 (6.05) -1.46 [-1.82, -1.09] -0.34 [-0.67, -0.00]
Two doses
<3 months before the RT-qPCR test 24.69 (6.25) -0.69 [-0.93, -0.44] 0.23 [0.00, 0.46]
3-<6 months before the RT-qPCR test 24.07 (6.16) -1.31 [-1.42, -1.20] -0.05 [-0.15, 0.06]
6-<9 months before the RT-qPCR test 23.43 (5.96) -1.95[-2.02, -1.87] -0.48 [-0.56, -0.40]
>9 months before the RT-qPCR test 23.47 (5.97) -1.91 [-2.00, -1.81] -0.43 [-0.53, -0.33]
Three doses
<1 month before the RT-qPCR test 24.98 (6.30) -0.39 [-0.54, -0.25] 0.86 [0.72, 1.00]
>1 month before the RT-qPCR test 24.21 (6.23) -1.17 [-1.31, -1.02] 0.28 [0.14, 0.42]
Previous SARS-CoV-2 infection
Never 24.09 (6.16) Ref. Ref.
<90 days before the study RT-qPCR test 29.18 (5.41) 5.09 [4.58, 5.60] 4.23[3.77,4.69]
Prior infection® 25.22 (6.07) 1.12 [1.01, 1.23] 1.30 [1.20, 1.39]
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aRT-gPCR Ct value was adjusted for age-group, sex, nationality, SARS-CoV-2 variant, reason for RT-qPCR test, RT-qPCR test study-period time, vaccination status, and prior SARS-CoV-2 infection.
QPrior infection was defined as an RT-qPCR-positive test that occurred >90 days before the RT-qPCR-positive test that is included in the study.
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Conclusions

* Delta appears substantially more infectious than Beta.
 BA.2 subvariant appears substantially more infectious than BA.1 subvariant.
\*  Prior immunity, whether due to vaccination or prior infection, is associated with lower infectiousness of breakthrough infections.
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