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Letter to the Editor

Developing new COVID-19 vaccine against the variants is
urgently needed rather than boosters: A longitudinal cohort
study

Dear Editor,

A new wave of COVID-19 cases caused by the highly transmis-
sible Omicron variant is exacerbating the worldwide public health
crisis and has led to the consideration of the potential need for
and optimal timing of booster doses for vaccinated populations.!+?
In this journal, our team evaluated the dynamic response and du-
ration of anti-SARS-CoV-2 antibodies within 180 days after a third
dose of inactivated CoronaVac vaccine was administered. The re-
sults suggested that there is no need to rush to deploy a fourth
vaccination strategy.> We continued long-term follow-up of this
cohort population and studied the immunogenicity profile with
three-doses schedule of the CoronaVac vaccine over 552 days. We
specifically assessed the decay of antibodies. We look forward to
presenting evolving data to ensure that decisions about the next
booster dose (fourth dose) are based upon scientific evidence.

The 32 participants were the same as those who participated in
a previous study.* They gave blood samples at 20 serial time points
during the course of three doses of CoronaVac vaccine within 552
days (Fig. 1A). The first and second doses were defined as the pri-
mary immunization according to the serial immunization regimen,
and the third dose was defined as the secondary immunization.®
The kinetics of neutralizing antibody, total antibody, and IgG anti-
body were serially evaluated, and the decay of antibodies was an-
alyzed using a power law model.

A robust correlation was reported between neutralizing
antibody titer and COVID-19 vaccine efficacy.’ The neutralizing an-
tibody concentration showed a small response after the first dose,
peaking at 207.40 IU/mL 2 weeks after the second dose (42 days)
and then declining as relatively fast to 4.75 IU/mL (>54.00 IU/mL
considered as positive?) at 276 days (about 9 months) during the
primary immunization. After the third dose, the level rapidly in-
creased and peaked at 711.90 IU/mL at 2 weeks and then began to
very slowly decline, remaining at 115.23 IU/mL at 276 days (about
9 months) during the secondary immunization (Fig. 1B), which
was significantly higher than that of 9 months after the primary
immunization (p< 0.001). The concentration was maintained at
about half of the highest value of primary immunization. The
third dose could quickly evoke the immune memory and increase
response.

The response for total antibodies after vaccination was simi-
lar to that for neutralizing antibodies. The level of total antibod-
ies decreased from a peak of 174.90 AU/mL (42 days) to 4.69
AU/mL at 276 days during the primary immunization, and from
a peak of 563.00 AU/mL to 197.89 AU/mL at 276 days after the
third dose (during secondary immunization), which was signifi-

https://doi.org/10.1016/j.jinf.2022.09.008

cantly higher than that of 9 months, and the concentration was
higher than the maximum during the primary immunization (p <
0.001) (Fig. 1C). IgG antibody was the main component of total an-
tibody, and strongly correlated with neutralizing antibody as a pre-
dictor of seropositivity for anti-SARS-CoV-2 neutralizing antibody.”
Analogously, compared with the primary immunization, the sec-
ondary immunization greatly delayed the attenuation of IgG anti-
body. IgG antibody decreased to 0.48 S/CO on the 276th day of pri-
mary immunization and remained at 9.37 S/CO on the 276th day
after secondary immunization (Fig. 1D).

Furthermore, the power law model was fitted to compare the
attenuation of anti-SARS-CoV-2 antibodies in the primary and sec-
ondary immunization.® The neutralizing antibody, total antibody,
and IgG antibody levels declined over time, with half-lives of 71.01
days, 88.93 days, and 64.00 days within 276 days after primary im-
munization (Fig. 2A-C), respectively. Further, after secondary im-
munization, the half-lives of neutralizing antibody, total antibody,
and IgG antibody further extended to 191.57 days, 410.37 days, and
449.28 days, respectively (Fig. 2D-F), which were 2.7-fold, 4.6-fold
and 7.0-fold higher than those in the primary immunization, re-
spectively. Obviously, anti-SARS-CoV-2 antibodies in the secondary
immunization had a higher likelihood of antibody persistence and
produced stronger response than primary response, and the con-
centration of these antibodies may be starting to stabilize and align
with real observations after 276 days during the secondary immu-
nization, which was similar to that after 180 days.?

Establishing immune memory is essential in the defense against
SARS-CoV-2 infection. This cohort study showed that the third
dose (secondary immunization) of CoronaVac inactivated vaccine
could quickly evoke the immune memory. The anti-SARS-CoV-2
antibody titers at 9 months after the third dose of vaccine were
still significant and decayed slowly. However, laboratory and real-
world studies had shown evidence of waning immunity as early as
10 weeks after the third dose of mRNA vaccination.” mRNA boost-
ers were highly effective against symptomatic Delta infection (with
an 86.1% reduction in the incidence), but they were less effective
against symptomatic Omicron infection (with a 49.4% reduction in
the incidence).'” In addition, a report about booster dose also in-
dicated that the fourth dose of the original vaccines may not gen-
erate robust protection against infection in the form of neutraliz-
ing antibodies against Omicron.? Thus, a longer-term strategy for
a global response is the development and administration of a new
generation of broadly effective vaccines against SARS-CoV-2 vari-
ants rather than continuing with a strategy of repeated booster
vaccination with existing vaccines. It can be expected that repeated
booster vaccination will again stimulate a strong immune response.
However, facing a broad range of existing and future SARS-CoV-
2 variants, these boosters may mainly provide protection against
COVID-19-related hospitalization and death, rather than achieving
the goal of herd immunity.

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Longitudinal anti-SARS-CoV-2 antibodies responses. A. Schedule of vaccination procedures and blood sample collection at 20 serial time points during the course of
three-doses CoronaVac vaccine within 552 days. B-D. The levels of neutralizing antibody (B), total antibody (C), and IgG antibody (D) were measured at 20 serial time points.
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Fig. 2. The attenuation of anti-SARS-CoV-2 antibodies in the primary and secondary immunization estimated by a power law model at day 120. A-C: Neutralizing antibody
(A), total antibody (B), and IgG antibody (C) decay curves and half-lives of primary immunization. D-F: Neutralizing antibody (D), total antibody (E), and IgG antibody (F)

decay curves and half-lives of secondary immunization.

Current evidence of our study again proved that secondary im-
munization (i.e., the third dose of vaccine) awakened the mem-
ory of primary immunization, improved the immune response, and
significantly prolonged the half-life of antibody attenuation. How-
ever, considering the rapid development of new COVID-19 variants
worldwide, it is imperative that attention be focused on developing
new vaccines to combat the new variants, rather than on strategies
for a fourth dose of the existing vaccines.

Declaration of Competing Interest

The authors declare no competing interest in this work.

e2

Funding
This work was supported by the National Natural Science

Foundation of China [grant numbers 81973104, 81772260, and
81471967].

Acknowledgments

We thank Xiamen Boson Biotech Co, Ltd, Fujian, China for par-
ticipant recruitment and sample collection.


https://doi.org/10.13039/501100001809

JID: YJINF

Q.-Y. Xu, X-Q. Zheng, Z.-]. Jia et al.

References

—_

~N

. Ferdinands JM, Rao S, Dixon BE, Mitchell

. Stasi C, Meoni B, Voller F, Silvestri C. SARS-CoV-2 vaccination and the bridge

between first and fourth dose: where are we? Vaccines (Basel) 2022;10(3):10.

. Karaba AH, Johnston TS, Aytenfisu TY, Akinde O, Eby Y, Ruff JE, et al. A fourth

dose of COVID-19 vaccine does not induce neutralization of the omicron vari-
ant among solid organ transplant recipients with suboptimal vaccine response.
Transplantation 2022;106(7):1440-4.

. Xu QY, Li QL, Jia Z], Wu M]J, Liu YY, Lin LR, et al. Is the fourth COVID-19 vac-

cine dose urgently needed? Revelation from a prospective cohort study. J Infect
2022;85 e66-e8.

. Liang X-M, Xu Q-Y, Jia Z-J, Wu M-, Liu Y-Y, Lin L-R, et al. A third dose of

an inactivated vaccine dramatically increased the levels and decay times of
anti-SARS-CoV-2 antibodies, but disappointingly declined again: a prospective,
longitudinal, cohort study at 18 serial time points over 368 days. Front Immunol
2022;13:876037.

. Krause PR, Fleming TR, Peto R, Longini IM, Figueroa JP, Sterne JAC, et al.

Considerations in boosting COVID-19 vaccine immune responses. Lancet

2021;398:1377-80.

. Earle KA, Ambrosino DM, Fiore-Gartland A, Goldblatt D, Gilbert PB, Siber GR,

et al. Evidence for antibody as a protective correlate for COVID-19 vaccines. Vac-
cine 2021;39:4423-8.

. Xue JH, Wang Y], Li W, Li QL, Xu QY, Niu JJ, et al. Anti-receptor-binding domain

immunoglobulin G antibody as a predictor of seropositivity for anti-SARS-CoV-2
neutralizing antibody. Arch Pathol Lab Med 2022;146:814-21.

. Cohen KW, Linderman SL, Moodie Z, Czartoski J, Lai L, Mantus G, et al. Lon-

gitudinal analysis shows durable and broad immune memory after SARS-CoV-2
infection with persisting antibody responses and memory B and T cells. Cell Rep
Med 2021;2:100354.

PK, DeSilva MB, Irving SA,
et al. Waning 2-dose and 3-dose effectiveness of mRNA vaccines against
COVID-19-associated emergency department and urgent care encounters and
hospitalizations among adults during periods of delta and omicron variant pre-
dominance - VISION Network, 10 States, August 2021-January 2022. MMWR
Morb Mortal Wkly Rep 2022;71:255-63.

e3

1

[m5G;September 22, 2022;17:48]

Journal of Infection xxx (xxxx) xxx

0. Abu-Raddad LJ, Chemaitelly H, Ayoub HH, AlMukdad S, Yassine HM, HA Al-K,
et al. Effect of mRNA vaccine boosters against SARS-CoV-2 Omicron infection in
Qatar. N Engl ] Med 2022;386:1804-16.

Qiu-Yan Xu!, Xin-Qi Zheng'

Center of Clinical Laboratory, Zhongshan Hospital of Xiamen
University, School of Medicine, Xiamen University, Xiamen, China
Institute of Infectious Disease, School of Medicine, Xiamen University,
Xiamen, China

Zhi-Juan Jia, Meng-Juan Wu, Yan-Yun Liu
Xiamen Boson Biotech Co., Ltd, Xiamen, China

Li-Li Liu*, Li-Rong Lin*, Tian-Ci Yang*

Center of Clinical Laboratory, Zhongshan Hospital of Xiamen
University, School of Medicine, Xiamen University, Xiamen, China
Institute of Infectious Disease, School of Medicine, Xiamen University,
Xiamen, China

*Corresponding authors at: Centre of Clinical Laboratory,
Zhongshan Hospital of Xiamen University, School of Medicine,
Xiamen University, Xiamen, 361004, China. Institute of Infectious
Disease, School of Medicine, Xiamen University, Xiamen, 361004,
China.

E-mail addresses: liulili@xmu.edu.cn (L.-L. Liu),
linlirong@xmu.edu.cn (L.-R. Lin), yangtianci@xmu.edu.cn (T.-C.
Yang)

1 Qju-Yan Xu and Xin-Qi Zheng contributed equally to this

work.


http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0001
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0002
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0006
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0007
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00539-4/sbref0010
mailto:liulili@xmu.edu.cn
mailto:linlirong@xmu.edu.cn
mailto:yangtianci@xmu.edu.cn

	Developing new COVID-19 vaccine against the variants is urgently needed rather than boosters: A longitudinal cohort study
	Declaration of Competing Interest
	Funding
	Acknowledgments
	References


