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Abstract

Background: Anaphylaxis following influenza vaccination is a rare but serious problem. The underlying immune responses are

not well understood. This study elucidated the IgE and IgG antibody responses in healthy children and adolescents following

inactivated influenza vaccines (IIVs). Methods: The efficacy and safety of quadrivalent IIV (QIV) and trivalent IIV (TIV) were

compared in healthy subjects aged 0-18 years. Serum IIV-specific IgE, IgG and IgG4 levels (sIgE, sIgG, sIgG4) were measured

with ImmunoCAP. Hemagglutinin inhibition (HI) assay was performed for each influenza virus subtype. Sera from earlier

patients who developed anaphylaxis to different IIVs were similarly tested. Results: A total of 393 subjects were enrolled: 96

were 6 months -2 years old, 100 were 3-5 years old, 100 were 6-12 years old, and 97 were 13-18 years old. No anaphylaxis was

observed. Generally, QIV and TIV induced similar antibody responses. IIV-sIgE levels rose significantly after vaccination in the

6m-2y and 3-5y groups, did not change in the 6-12y group, and decreased in the 13-18y group. In contrast, the IIV-sIgG4/sIgE

ratio increased significantly after vaccination in all age groups. Sensitized subjects had significantly higher HI titers and IIV-

sIgG levels in the youngest age group and higher IIV-sIgG4 levels in all age groups compared with the non-sensitized. The

IIV-sIgG4/sIgE ratio in 5 patients with anaphylaxis was significantly lower than in age-matched healthy subjects. Conclusion:

IIVs induce IgE sensitization in healthy children, but also robust IgG4 responses that may protect them from anaphylaxis.

Hosted file

IV-IgE_Manucsript_Influenza&RV_cleanCopy.docx available at https://authorea.com/users/476178/
articles/570357-high-prevalence-of-ige-sensitization-to-inactivated-influenza-vaccines-

yet-robust-igg4-responses-in-a-healthy-pediatric-population

1

https://authorea.com/users/476178/articles/570357-high-prevalence-of-ige-sensitization-to-inactivated-influenza-vaccines-yet-robust-igg4-responses-in-a-healthy-pediatric-population
https://authorea.com/users/476178/articles/570357-high-prevalence-of-ige-sensitization-to-inactivated-influenza-vaccines-yet-robust-igg4-responses-in-a-healthy-pediatric-population
https://authorea.com/users/476178/articles/570357-high-prevalence-of-ige-sensitization-to-inactivated-influenza-vaccines-yet-robust-igg4-responses-in-a-healthy-pediatric-population


P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-1/Figure-1-eps-converted-to.pdf

2



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-2/Figure-2-eps-converted-to.pdf

3



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-3/Figure-3-eps-converted-to.pdf

4



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-4/Figure-4-eps-converted-to.pdf

5



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-5/Figure-5-eps-converted-to.pdf

6



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-E1/Figure-E1-eps-converted-to.pdf

7



P
os
te
d
on

A
u
th
or
ea

24
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
33
79
32
.2
03
26
06
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

figures/Figure-E2/Figure-E2-eps-converted-to.pdf

8


