DOI: 10.1002/jmv.27575

LETTER TO THE EDITOR

MEDICAL ViIRoLOGY WILEY

Neutralizing potency of COVID-19 vaccines against the
SARS-CoV-2 Omicron (B.1.1.529) variant

To the Editor,

The recent emergence of a new variant of the severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) called Omicron
(B.1.1.529) has raised paramount concerns in scientific and medical
communities due to the presence of several mutations in the spike
protein, many of which are located within the receptor-binding do-
main (RBD).! Some of these mutations were found to have a sub-
stantial influence on host cells receptors and anti-SARS-CoV-2
antibodies binding,> which may then impact infectivity and neu-
tralizing antibodies escape, thus potentially magnifying the risk of
coronavirus disease 2019 (COVID-19) vaccine breakthrough. We
have hence carried out a scientific literature search, aimed at sum-
marizing the currently published evidence on Omicron variant neu-
tralizing properties of serum or plasma collected from recipients of
COVID-19 vaccines.

We carried out an electronic search in Medline and Scopus, using
the keywords “vaccine” AND “Omicron” OR “B.1.1.529” AND “SARS-
CoV-2" AND “neutralization” OR “antibodies,” with no language or
date limits (i.e., up to January 2, 2022). Title, summary, and (even-
tually) full text of all documents identified based on these search
criteria were scrutinized, and those reporting complete information
on the neutralization properties of COVID-19 vaccines against the
SARS-CoV-2 Omicron (B.1.1.529) variant, with or without the ad-
junctive effects of booster vaccine doses administrated after com-
pleting a primary vaccination cycle, were included in our analysis. Due
to the wide heterogeneity and scarce comparability of commercial
immunoassays for measuring anti-SARS-CoV-2 antibodies, only stu-
dies using live or pseudotyped virus neutralization assays were re-
tained. The reference list of all documents was also analyzed for
identifying other potentially eligible investigations. The following
data were retrieved from all included studies: type of vaccine(s) used
for primary vaccination, type of assay used for studying serum or
plasma neutralizing properties, decreased neutralization of Omicron
(B.1.1.529) variant compared to an ancestral strain, and/or the cur-
rently endemic Delta variant, type of vaccine used for administering
the booster dose and, finally, increased level of Omicron (B.1.1.529)
neutralization achieved after administering the booster dose.

Overall, 52 items could be originally detected based on our
search criteria, and seven more could be identified from the re-
ference lists, thus leading to 59 potentially eligible studies. None-
theless, 45 of such documents ought to be omitted since they did not
fulfill our aforementioned search criteria. Our final analysis could thus
only include 14 published studies (Table 1),>"*® which used the

following vaccines: Pfizer/BioNTech BNT162b2 in 10 studies, Mod-
erna mRNA-1273 in three studies, AstraZeneca ChAdOx1, Johnson &
Johnson Ad26.COV2.S, Sinovac CoronaVac, and Sinopharm BBIBP-
CorV in two studies, while Novavax NVX-CoV2373 and Sputnik V
vaccines were only used in one study, respectively. Live and pseu-
dotyped virus neutralization assays were used in four and nine stu-
dies, respectively, while the remaining study used a hACE2
(angiotensin-converting enzyme 2) receptor-binding test. Ten out of
these 14 studies described also the neutralizing activity achieved
after administering vaccine booster doses (Table 1).

In all included studies, a decreased neutralization of SARS-CoV-2
Omicron B.1.1.529 variant was evidenced in postvaccination samples,
ranging between -4.3-folds to the absence of neutralization compared to
an ancestral SARS-CoV-2 strain, and between -2.1-folds to the absence
of neutralization compared to the Delta SARS-CoV-2 variant, respectively
(Table 1). For vaccines used in >3 studies, decreased neutralization of
SARS-CoV-2 Omicron B.1.1.529 compared to an ancestral strain was
comprised between 15- and 127-folds in Pfizer/BioNTech BNT162b2
recipients, between 9- and 122-folds in those receiving Moderna mRNA-
1273, and between 12- and 20-folds in those receiving Sinopharm
BBIBP-CorV, respectively. In all studies, the COVID-19 vaccine booster
doses were effective to elicit a sustained enhancement of SARS-CoV-2
B.1.1.529
comprised between 3- and 133-folds compared to the pre-booster period
(Table 1).

The results of this preliminary analysis of currently available re-

Omicron neutralization, with such increase being

search reveal that the neutralizing potency of all COVID-19 vaccines
seems to be reduced against the newly emerged SARS-CoV-2 Omi-
cron (B.1.1.529), though the administration of vaccine booster doses
is seemingly effective in substantially restoring post-immunization
efficacy against this new and highly mutated lineage. This is not really
unpredictable, as over 30 mutations characterizing this new variant
are located within the spike protein (15 within its RBD), and this
would hence predispose this new lineage to escape therapies based
on monoclonal antibodies as well as vaccine-elicited antibodies (2).
Vaccine boosters seem hence strongly advisable for limiting the risk
of SARS-CoV-2 Omicron (B.1.1.529) breakthrough infections by
enhancing anti-SARS-CoV-2 antibodies titers, especially in fragile
populations or in those at higher risk of infection (e.g., im-

munocompromised patients).

CONFLICT OF INTERESTS
The author declares that there are no conflict of interests.

J Med Virol. 2022;94:1799-1802.

wileyonlinelibrary.com/journal/jmv

© 2022 Wiley Periodicals LLC 1799



LETTER TO THE EDITOR

MEDICAL VIROLOGY

JOURNAL OF

1800
—LWI LEY-

€€ x| :A10D-d41g9

8'PT x | *€LETAOD-XAN

¥Y'€Zx | *2qZ9TINgG

a|qe|ieaeun
'S'CANOD'9¢CPY
Ty x| 'Tqc9TINg

9CT x | ‘€LTT-VYNYW

6T x| :€LTT-VNYW
AASNRATANIN:|

9'6 x | :A10D-dal1g9

19)s00q-a4d 0}
paJedwod (spjoy) 493s00q
J9})je uonjezijesnau
uo.IWQO paseasdu]

shep gz~
‘AJOD-da1ga x T

sAep gz~
‘€LETNOD-XAN x T

shep 8z~ ‘ZqZ9TING x T

OoN

ON

ON
shep og~

'STAOD'9TPY x T
10 ZqZ9TING X T

sAep T
‘CLTT-VYNYW x T

syjuow ¢>

‘CLCT-VNYW x T
10 ZqZ9TING x T

shep 8z-v1
{NOD-ddIga x T

ON

uo1323]|02
a|dwes ‘sauidep

102 x T :AJ0D-ddldg :ulel}s |el}sadue ‘Sp
87 x 1 1€LETAOD-XAN :IUBLIEA BY3P 'SA
Z'8 x 1 1£LETAOD-XAN :UIBL}S [B1}SIUE 'S\
¥'0T x T :Z4Z9TLNG JUBLIEA B33P 'SA

872 x T :ZAZ9TLNG :UIRSS [B1ISIOUE "SA
2T x 1 :7qZ9TLNG Ulel}s [eJ3saoue ‘SA

1°Z x T 2eAouls

‘0TZ x T :2AZ9TLNG JUBLIEA B3P 'SA
€' x T deAouls

£'8€ x T :2AZ9TLNG :ulel)s [es3sadue SA
uoljezijeinau oN 3jlunidg ‘uoljezijesinau oN
DBAOUIS ‘UOoljeziesinau oN :S'ZA0D 9ZPY
9€ xT :TXOPVYD ‘€€ x T :€LZT-VNYW

‘PP x T :2qC9TLNG :Ulels [e}sadue SA

uonezfenau oN $TAOD 9ZPY
hNN._H X s—, ‘C9C9T1Ng :uled}s jesjsadue ‘sA

68 x T :£/ZT-YNYW :Ules}S [B43SDUE *

v
>

2T x T :€LTT-VYNYW
‘e x T :ZAZ9T.LNG :uless |eljsadue -

w
>

6'Lx T :\JOD-dg198g JUeLeA B33P 'SA
‘9'TT x T {AI0D-dg19g :UleJ3s [e}sadue ‘SA

1'6¢x T:2qz9T1INg

'Z'6 x T :TXOPYYD UBHEA B3P ‘SA
8'6¢ x T:2qz9TINgG

‘e'eT x T ITXOPYYD :ulel)s |eljsadue ‘Sp

(SPJoJ) UoNEZI[EAINBU UOCIDIWQ PaINPaY

Aesse uoljezijesinau
snJIA padAjopnasd

159] Sulpuig-103dadal Z3DWY
Aesse uoljezijesinau
snJIA padAjopnasd

Aesse uoljezijeiznau SniA Al

Aesse uoljezijesinau snJIA AT

Aesse uoljezijeinau
snJIA padAjopnasq

Aesse uoljezijesanau
SNJIIA padAjopnasd

Aesse uoljezijesinau
SnJIIA padAjopnasd

Aesse uoljezijesinau
snJIA padAjopnasd

Aesse uoljezijesinau
snJIA padAjopnasd

Aesse uoljezijesinau SnJIA AT

Aesse uonezijesnaN

shep gz~ ‘AJ10D-dgIgd x T

sAep $T~ ‘€LEZAOD-XAN x T

shep TZ~ ‘ZAZ9TING x T

shep £9-0T ‘29¢9TING x ¢

Yuow T~
*JBAOUIS x Z 10 ZqZ9TINE x T

sAep gz-+T Hiunids x ¢

DBAOUIS X Z ‘S'TAOD'9ZPY X T

1o TXOPYYD x T 40
€LTT-VNYW x Z 40 ZqZ9TING X T

yiuow g7~
'S'TAOD'9ZPY x T 40 ZAZOTING X Z

SAep $T~ ‘€LZT-VYNYW x g

syjuow g>
*€LTT-YNYW x T 10 ZqZ9TING x

shep $1~ ‘A10D-dgI99 x T

shep gz~
‘ZAZ9TLNE x T 40 TXOPVYD x T

uo1323]|0d 3jdwes ‘sauidep

JUBLIBA (6ZG'T'T"8) UOIWQ (2-A0D-SHVS) T SNIIABUOI0D

3S0p 3UIDJEA 19)s00g

uopjeudeA Alewtid

SWOUIPUAS Alojeaidsal 91nde 249A3S oY) Jsulede sauddeA (4T-AIAOD) 6T0Z 9SeasIp sniIAeuo4od Jo Aduajod 3uizijesinaN

:(1202) "8 3@ X nA

-:(1202) ‘e 13
o Alojlen

11(T202) e 1®
VNN

0:(T20T) e 39 § 319D

,(1202) e 32 1 N7

5(T20T) e 1
3 1uoJsowe)

,(T20T) 'le 1w
4 Ipiuyds

5(T20T) e 19
VN 9s0y-euod

(T20T) e
4M uesyjag-eldien

[(T202) 1’1 v

«(T20z) e
M lesmeaiufeg

sioyny

T 314avl



LETTER TO THE EDITOR

(Continued)

TABLE 1

Booster vaccine dose

Primary vaccination

Increased Omicron

neutralization after

booster (folds) compared

to pre-booster

Vaccines; sample
collection

Reduced Omicron neutralization (folds)

Neutralization assay

Vaccines; sample collection
2 xBNT162b2; ~21 days

Authors

BNT162b2: T x 38.4

1x BNT162b2; ~28 days

Vs. ancestral strain: BNT162b2: | x 19.7

Pseudotyped virus

Haveri A

neutralization assay

et al. (2021)**

BNT162b2: T x 132.8

1 xBNT162b2; ~21 days

Vs. ancestral strain: BNT162b2: | x 68.2

Pseudotyped virus

2 xBNT162b2; ~28 days

Gruell H

Vs. delta variant: BNT162b2: |, x 21.5

neutralization assay

et al. (2021)*°

BNT162b2: T x 96.9

Live virus neutralization assay Vs. ancestral strain: BNT162b2: | x 14.9 1 x BNT162b2; ~25 days

2 xBNT162b2; ~166 days

Nemet |

Vs. delta variant: BNT162b2: | x 7.2

et al. (2021)*¢

Note: AstraZeneca ChAdOx1 (adenovirus-based); Johnson & Johnson Ad26.COV2.S (adenovirus-based); Moderna mRNA-1273 (mRNA-based); Novavax NVX-CoV2373 (recombinant spike protein vaccine);

Pfizer/BioNTech BNT162b2 (mRNA-based); Sinopharm BBIBP-CorV (inactivated); Sinovac CoronaVac (inactivated); Sputnik V vaccine (adenovirus-based).
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