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Letter to the Editor

Comparative analysis of transmission and vaccine effectiveness
in Omicron and Delta variant outbreaks in China

Dear editors

In this Journal, Yidun Zhang et al. compared Ct value difference
between Omicron BA.1 and BA.2 variants and showed that Omi-
cron BA.2 more transmissible than BA.1!. Previous letter by Yue Yin
et al. announced that inactivated COVID-19 vaccines (CoronaVac,
Sinovac) is less effective against Omicron than against Delta, and
its protection against Omicron?. However, the transmission charac-
teristics of infection in Delta and Omicron mutant strains have not
been fully defined. The goal of this study is to examine the charac-
teristics of Delta and Omicron variants, including transmission, Ct
value, and effectiveness of vaccine, to provide additional informa-
tion about the COVID-19 pandemic in China.

We examined three outbreaks caused by the different SARS-
CoV-2 variants and located in Southern China (Fig. S1). A total
of 202 infections due to SARS-CoV-2 variants in three outbreaks
were included in our analysis. Of these infections, 33 (16.34%)
were caused by the Omicron BA.2 variant, 38 (18.81%) were caused
by the Omicron BA.1 variant, and 129 (63.86%) were caused by
the Delta variant. The median age of infections for Omicron BA.2,
Omicron BA.1 and Delta variant was varied (21.5 years vs. 31.0
years vs. 34.0 years), and 137 (67.82%) infections were in adults
(19-64 years). 31 (88.57%) infections of Omicron BA.2 have been
completed vaccine, higher than Delta (68.42%) and Omicron BA.1
(29.46%). In addition, the proportion of asymptomatic infections
decreased from 15% in the Delta outbreak to 6%-8% in the Omi-
cron outbreak (Table S1, Fig. 1A-C).

The distribution of epidemiological parameters was fitted to
Gamma distribution, the Lognormal distribution and Weibull dis-
tribution were used as well and showed similar goodness-of-fit as
measured by log-likelihood (Table S2, Fig. S2). Compared with the
Delta variant, Omicron BA.2 and BA.1 variants were transmitted
with a shorter serial interval (SI), (5.70days vs. 3.00 days vs. 2.24
days) (Fig. 1D), and incubation period (IP) (7.63 days vs. 4.35 days
vs. 3.07days) (Fig. 1E) in the outbreaks examined. Approximately
35.09% cases where SIs were shorter than IPs were recorded in in-
dividuals infected with Omicron BA.1; similarly, 70.98% cases were
recorded in those infected with Omicron BA.2, and 75.00% cases in
those infected by Delta (Fig. 1F). The estimation of generation time
(GT) was based on a review of the exposed period and probable
time of infection. Omicron BA.1 displayed a shorter GT than the
Delta variant (1.76 days vs. 2.52 days), and a similar GT to Omi-
cron BA.2 (2.93 days vs. 2.52 days). Transmission generation (TG)
of variants, defined as the period between the positive test results
of infector and infectee which did not relay on the recall of in-
fectee, were also varied. Delta and Omicron BA.1 showed similar
TG values (3.61 days vs. 3.56 days), and Omicron BA.2 displayed a

https://doi.org/10.1016/j.jinf.2022.08.018

TG of 1.95 days (Fig. 1G-H). R,y of Delta at increased stage was
1.93 (95% CI: 1.3-2.72), 2.94 (95% CI: 1.41-5.30) for Omicron BA.1,
and 3.56 (95% CI: 1.20-7.94) for Omicron BA.2 (Fig. 1I). We also
compared IP, SI, TG, and GT values between adults (older than
19 years) and children (0-18 years) and found that children had
shorter IP in the Omicron BA.1 outbreak (4.00 days vs. 4.89 days)
and shorter TG values in both the Omicron BA.1 (3.11 days vs. 4.14
days) and Delta (2.37 days vs. 4.06 days) outbreaks (Fig. S3). This
may be related to a deficient vaccine coverage in children, in part
(Fig. 1A-C). However, the difference between the epidemiological
parameters of Omicron BA.2, as opposed to other variants, cannot
be explained entirely by deficient vaccine coverage in children.

A total of 21,716 contacts were introduced by 202 infections
and tracked by local CDC health workers (Table S3). Full vaccine
coverage of contacts in Delta, Omicron BA.1, and BA.2 outbreaks
was 44.33%, 79.77%, and 68.72%, respectively. Booster dose cover-
age was 40.84% and 29.62% in Omicron BA.1 and Omicron BA.2
outbreaks, respectively. Vaccine coverage of children (aged 0-18
years) and older adults (aged 65 years or older) was lower than
that of younger adults (Fig. 2A-C). More than 99% of the vaccines
received by contacts were produced by 5 manufacturers, includ-
ing Sinovac Biotech Ltd., Sinopharm Group Co. Ltd., CanSino Bio-
logics Inc., Anhui Zhifei Longcom Biopharmaceutical Co. Ltd., and
Shenzhen Kangtai Biological Products Co., Ltd. The mixed vaccine
strategy was also observed in each outbreak, but 98.27% of vacci-
nations were a dosing combination of CoronaVac (Sinovac Biotech
Ltd.) and COVILO (Sinopharm Group Co. Ltd.) (Fig. 2D-F). Overall ef-
fectiveness of vaccine against the Delta variant in fully vaccinated
individuals was 51.68% (95% Cl: 28.90-67.16%) (Fig. 2G). In condi-
tional logistic regression model, the vaccine effectiveness against
Delta variant infection adjusted by age group was 67.87% (95% Cl:
51.67-78.64%) (Fig. 2H). For Omicron BA.1 and BA.2, difference in
vaccine effectiveness against infection was not observed, regardless
of adjustment by age group.

Our findings imply that Omicron’s transmissibility is 1.5-1.8
times higher than that of Delta in terms of viral transmission. This
is lower than the value reported by other studies, which claim that
Omicron has a transmissibility 2.5 to 4 higher than that of Delta-4,
This might be attributable to the rising rate of fully vaccinated and
booster-vaccinated people. Meanwhile, the geographic variability is
also linked to inconsistencies in the implementation of COVID-19
prevention and control measures in different regions. We also saw
that the transmissibility of the two Omicron sub-lineages differed,
with Omicron BA.2 being 1.2 times more transmissible than BA.1,
which is similar to the results of several studies that suggest that
BA.2 is 30 to 40 percent more infectious than BA.1°”. In compari-
son to Delta, applying a dynamic zero-COVID policy for interrupt-
ing Omicron transmission may necessitate greater preventative and
control efforts.

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Vaccination status and epidemiological parameters estimation of infections in COVID-19 outbreaks caused by Omicron BA.2, Omicron BA.1 and Delta. Vaccination
status of infections from Omicron BA.2 (A), Omicron BA.1 (B) and Delta (C), respectively, and grouped by age. (D), Fitted serial interval (SI) distribution of paired cases of
Delta (n = 83), Omicron BA.1 (n = 31) and BA.2 (n = 19). (E), Fitted incubation period (IP) distribution of cases of Delta (n = 74), Omicron BA.1 (n = 35) and BA.2 (n = 33).
(F), The difference between IP and related SI of cases. (G), Fitted probability generation time (GT) distribution of infections of Delta (n = 58), Omicron BA.1 (n = 33) and BA.2
(n = 20). (H), Fitted transmission generation (TG) distribution of infections of Delta (n = 90), Omicron BA.1 (n = 32) and BA.2 (n = 20). (I), Effective reproductive number of
difference outbreaks, estimated using RO package.
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Fig. 2. Vaccination status of contacts and vaccine effectiveness against infections in COVID-19 outbreaks caused by Omicron BA.2, Omicron BA.1 and Delta. Vaccination status
of contacts from Omicron BA.2 (A), Omicron BA.1 (B) and Delta (C), respectively, and grouped by age. Vaccine manufacturers with contacts in Omicron BA.2 (D), Omicron BA.1
(E) and Delta outbreaks (F), respectively. (G), Comparison of vaccine effectiveness against infection using a logistic regression model. (H), Comparison of vaccine effectiveness
against infection using conditional logistic regression model, adjusted for age group.
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