
The Lancet Regional Health - Western Pacific 16 (2021) 100292 

Contents lists available at ScienceDirect 

The Lancet Regional Health - Western Pacific 

journal homepage: www.elsevier.com/locate/lanwpc 

Commentary 

Inactivated enterovirus A71 vaccines and moving forward 

Hiroyuki Shimizu 

1 , ∗

1 Department of Virology II, National Institute of Infectious Diseases, 4-7-1 Gakuen, Musashimurayama-shi, 208-0011 Tokyo, Japan 

a r t i c l e i n f o 

Article history: 

Received 15 September 2021 

Accepted 15 September 2021 

i

a

t

1

p

(

t

f

f

(

i  

a

a

d

l

t

6

i

t

s

5

f

E

f

c

a

v

i

D

2

fi

f

o

a

a

s

e

c

u

E

i

c

A

i

t

T

u

A

p

s

a  

i

c

c

E

i

A

t

f

h

2

The inactivated poliovirus vaccine (IPV) was introduced in 1955 

n the USA for the first time globally, and the excellent efficacy 

nd safety of IPV have been widely accepted worldwide. IPV effec- 

ively elicits serum neutralizing antibodies against poliovirus types 

, 2, and 3 by multiple IPV doses and effectively prevents paralytic 

oliomyelitis. [1] However, vaccines against non-polio enteroviruses 

NPEVs) had not been licensed for almost 60 years since the in- 

roduction of IPV. In response to the large-scale outbreaks of hand, 

oot, and mouth disease (HFMD), including cases with severe and 

atal neurological complications associated with enterovirus A71 

EV-A71), developing EV-A71 vaccine had been encouraged mainly 

n countries in the Western Pacific Region (WPR).[ 2 , 3 ] Three in-

ctivated EV-A71 vaccines manufactured by three companies were 

pproved in China from 2015 to 2016 to prevent EV-A71-associated 

iseases as the world’s first NPEV vaccines. [4] 

In The Lancet Regional Health-Western Pacific , Yan Li and col- 

eagues report results of a multicenter, open-label, non-inferiority, 

hree-group, randomized controlled clinical trial in children aged 

–35 months to compare the immunogenicity and safety of three 

nactivated EV-A71 vaccines currently available in China. [5] After 

wo doses of one of the EV-A71 vaccines, the seropositivity rate of 

erum neutralizing antibody against an EV-A71 strain (the EV-A71- 

23/subgenotype C4 strain) was measured as a surrogate marker 

or the vaccine efficacy. Four weeks after the second dose of the 

V-A71 vaccine, the seroconversion rates were 98.8% or higher 

or three groups, which was mutually non-inferior in all pairwise 

omparisons. Additionally, there was no evidence of a difference 

mong the three groups in the incidence of local and systemic ad- 

erse events. Regardless of differences among the three vaccines, 

ncluding the EV-A71 strain, cell culture system for viral ampli- 
∗ Corresponding Author: Dr. Hiroyuki Shimizu, National Institute of Infectious 

iseases, Department of Virology II, 4-7-1 Gakuen, Musashimurayama-shi, Tokyo, 

08-0011 Japan, Telephone Details: + 81-42-561-0771 

E-mail address: hshimizu@nih.go.jp 

c

(

b

S

a

ttps://doi.org/10.1016/j.lanwpc.2021.100292 

666-6065/© 2021 The Author. Published by Elsevier Ltd. This is an open access article un
cation, and antigen content (unit/dose), the vaccines are manu- 

actured by formalin-inactivating the purified whole virus particles 

f the subgenotype C4 strains isolated in China, adjuvanted with 

luminum hydroxide. Therefore, the result of the non-inferiority 

mong the three vaccines would be reasonable. Thus, this clinical 

tudy will be an important reference for immunization policymak- 

rs and public health authorities, especially in China. 

To date, NPEV vaccines, including EV-A71 vaccines, are not li- 

ensed in the world except China. Accumulating post-market eval- 

ations on the efficacy and safety profiles of current inactivated 

V-A71 vaccines in China, including this study, will provide crit- 

cal insights into the development of next-generation NPEV vac- 

ines in China and other countries. Phylogenetic analysis of EV- 

71 strains based on the VP1 region demonstrates that EV-A71 

s classified into genotypes A–H, and genotypes B and C are fur- 

her divided into subgenotypes B0–B5 and C0–C5, respectively. [6] 

he trend of molecular evolution of EV-A71 in mainland China is 

nique compared with other WPR countries and at the global level. 

mong various EV-A71 subgenotypes, C4 has been consistently the 

redominant subgenotype from 1998 in China for unknown rea- 

ons, and the circulation of other subgenotypes has been limited 

nd sporadic.[ 6 , 7 ] It is rather common for the chronological shift

n different EV-A71 subgenotypes (B3, B4, B5, C1, C2, and C4) in 

ountries outside China, and the multiple subgenotypes often co- 

irculate at the same time and in the same region. [7] All three 

V-A71 vaccines in China use the subgenotype C4 strains, which 

s reasonable considering the previous molecular evolution of EV- 

71 in China. As the authors pointed out, cross-neutralizing ac- 

ivity induced by the current C4-based vaccines can be expected 

or neutralizing the other EV-A71 genotypes prevalent in the other 

ountries. [5] However, we cannot exclude the possibility that other 

sub)genotypes of EV-A71 with different neutralizing antigenicity 

ecome prevalent, dominant, or both even in China in the future. 

pecifically, for instance, the re-emergence of subgenotype C1 vari- 

nts with antigenic variation was recently reported in different 
der the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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[  
eographical areas in the world, including Taiwan and mainland 

hina.[ 8 , 9 ] If the neutralizing antigenicity of the dominant EV-A71 

enotypes is significantly altered, there is room for consideration of 

hanging to or adding an alternative non-C4 antigen for the next- 

eneration EV-A71 vaccine. 

As for poliovirus types 1–3, neutralizing antigenicity against 

PEVs differs among types, and serum neutralizing antibodies in- 

uced by current EV-A71 vaccines do not neutralize other types of 

PEVs. Although EV-A71 is more frequently detected from cases 

ith severe neurological infections, the prevalence of EV-A71 from 

FMD cases has recently declined in many countries, including 

hina. During the last decade, coxsackievirus A6 (CV-A6) has been 

mplicated in large outbreaks with atypical HFMD cases.[ 10 , 11 ] 

owever, the risk of severe neurological complications due to CV- 

6 would be relatively lower than EV-A71. Currently, multivalent 

accines containing different NPEV antigens are being developed 

n China and other countries, but further vaccine and vaccination 

trategies need to be established based on the sensitive disease 

nd enterovirus surveillance and careful evaluation of disease bur- 

en in the enterovirus-associated diseases. 
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