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In this study, we performed a 
longitudinal analysis of serum samples 
from an older population of volunteers 
(n=26 for prime vaccination and n=98 
for booster vaccination; mean age 
79 years [SD 11·8]), obtained 21 days, 
100 days, 160 days, and 220 days 
after the second dose of a two-dose 
primary immunisation schedule with 
the inactivated virus BBIBP-CorV 
(Sinopharm) vaccine, and 21 days and 
90 days after application of a booster 
with ChAdOx1 nCoV-19 (Oxford-
AstraZeneca), Sputnik V (Gamaleya 
Research Institute of Epidemiology 
and Microbiology), or BNT162b2 
(Pfizer-BioNTech). Because of the low 
seroconversion rates observed after 
BBIBP-CorV primary vaccination, a 
homologous booster dose was not 
included in this study. We evaluated 
serum concentrations of IgG anti-
spike antibodies3 and neutralising 
capacity against the original B.1 
lineage and the omicron variant of 
concern.4 

Both the concentration of IgG anti-
spike antibodies and the seropositivity 
rate greatly declined over time 
after vaccination with two doses of 
BBIBP-CorV (figure). After 220 days, 
the seropositivity rate was reduced 
from 81% to 54%. Application of a 
booster dose of ChAdOx1 nCoV-19, 
Sputnik V, or BNT162b2 raised the 
con centrations of IgG anti-spike 
antibodies on day 21 more than 
350-fold (from 11·8 binding antibody 
units [BAU]/mL to 4397 BAU/mL for 
ChAdOx1 nCoV-19, 4285 BAU/mL 
for Sputnik V, and 9391 BAU/mL for 
BNT162b2) and seropositivity was 
detected in 98 (100%) participants 
(figure). This response was sustained 
at 90 days after the booster dose 
(figure). 

Neutralising antibodies against 
B.1 and omicron also decreased over 
time since primary immunisation 
(appendix p 1). Neutralising activity 
against the B.1 virus was detected 
in six (23%) of 26 participants at 
220 days after vaccination with 
two doses of BBIBP-CorV (appendix 
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breakthrough infection (appendix 
pp 1–4).

Here, we show that bebtelovimab 
should represent an effective treat-
ment for patients with COVID-19, 
irrespective of the infecting omi-
cron subvariant, in keeping with 
bebtelovimab recognising a highly 
conserved epitope.8 Further, our 
findings indicate that immune evasion 
of BA.2.12.1 is only moderately 
increased relative to BA.2, suggesting 
that increased human-to-human 
transmissibility (eg, due to increased 
replication in the upper respiratory 
tract or augmented infection of cells) 
might contribute to the expansion 
of BA.2.12.1. Finally, the robust 
neutralisation evasion by BA.4 and 
BA.5 indicates that these are immune-
evasion variants, which are more 
adept than BA.1 or BA.2 to spread in 
populations that are vaccinated or 
recovering from omicron, or both.
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Heterologous booster 
response after 
inactivated virus BBIBP-
CorV vaccination in 
older people

Whole-virion inactivated SARS-CoV-2 
vaccines are one of the most widely 
used vaccines worldwide. However, 
compared with the mRNA-based and 
adenovirus-based platforms,1 little 
information is available about the 
immune response that is induced by 
inactivated virus vaccines2 and the 
convenience of applying heterologous 
boosters to reach an improved 
response against variants of concern, 
including omicron (B.1.1.529). 
Particularly scarce are data for older 
people (ie, age >60 years).
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p 1). Application of a heterologous 
booster dose of ChAdOx1 nCoV-19, 
Sputnik V, or BNT162b2 greatly 
increased neutralising activity against 
B.1, with activity detected in 97–100% 
of participants who received a booster. 
Only two (8%) of 26 participants 
showed detectable concentrations 
of neutralising antibodies against 
omicron 220 days after the application 
of the primary BBIBP-CorV scheme. 
This percentage increased to 74–91% 
after a booster dose of ChAdOx1 
nCoV-19, Sputnik V, or BNT162b2 
(appendix p 1).

Few data are available on effec-
tiveness of a booster dose for indi-
viduals who are immunised with 
inactivated COVID-19 vaccines.2 The 
results presented here indicate that 
a heterologous booster dose with 
ChAdOx1 nCoV-19, Sputnik V, or 
BNT162b2 vaccines markedly increases 
the neutralising activity against the 
omicron variant in older people who 
have received two doses of BBIBP-CorV.
We declare no competing interests. SOR, PER, EAM, 
PR, and MMGLL contributed equally.
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Figure: Humoral response over time after two-dose scheme with BBIBP-CorV and 
heterologous booster with ChAdOx1 nCoV-19, Sputnik V, or BNT162b2
IgG anti-spike antibody concentrations are quantified according to the WHO 
International Antibody Standard. Antibodies were measured at days 21, 100, 160, 
and 220 after primary immunisation in 26 participants and at days 21 and 90 after a 
booster dose in 98 participants. 27 volunteers received ChAdOx1 nCoV-19, 
38 volunteers received Sputnik V, and 33 volunteers received BNT162b2. Geometric 
means with 95% CIs are indicated. Circles indicate individual participants. The Mann-
Whitney U test was used. BAU=binding antibody units. *p=0·0003. †p<0·0001.
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