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The etiologies of secondary idiopathic thrombocytopenic purpura (ITP) include infection, autoimmune disease, and immunod-
eficiency. We report the cases of three elderly patients who developed ITP after receiving influenza vaccinations. The platelet
count of an 81-year-old woman fell to 27,000/𝜇L after she received an influenza vaccination. A 75-year-old woman developed
thrombocytopenia (5,000 platelets/𝜇L) after receiving an influenza vaccination. An 87-year-oldwomanwhose laboratory test values
included a platelet count of 2,000/𝜇L experienced genital bleeding after receiving an influenza vaccination. AfterHelicobacter pylori
(HP) eradication or corticosteroid treatment, all of the patients’ platelet counts increased. Influenza vaccination is an underlying
etiology of ITP in elderly patients. HP eradication or corticosteroid treatment is effective for these patients. Clinicians should be
aware of the association between ITP and influenza vaccinations.

1. Introduction

Idiopathic thrombocytopenic purpura (ITP) is an acquired
form of thrombocytopenia caused by autoantibody-
mediated platelet destruction. The exact cause of ITP
is unknown. It is initially treated with corticosteroids,
intravenous immunoglobulin (IVIG), or intravenous anti-D
immunoglobulin (IV anti-D). Corticosteroids are commonly
recognized as a first-line therapy for acute ITP in adult
patients. IVIG and IV anti-D are used for patients who
need a rapid platelet increase or have a contraindication for
corticosteroids. Although these treatments are effective and
indispensable, the existence of treatment-related adverse
events should be noted, especially in elderly patients. Here
we report three elderly patients with ITP who had recently
received influenza vaccinations. Their platelet counts
increased after eradication of Helicobacter pylori (HP) or
treatment with a corticosteroid.

2. Case Reports

2.1. Case 1. An 81-year-old woman whose platelet count
was 184,000/𝜇L 3 months before admission was referred

to our hospital because of thrombocytopenia. Her platelet
count reduction was found unexpectedly during a medical
examination; she had no symptoms caused by thrombocy-
topenia. She had received an influenza vaccination 4 weeks
before developing thrombocytopenia. Her laboratory data
at the time of thrombocytopenia diagnosis were as follows:
platelet count, 39,000/𝜇L; white blood cell count, 4,900/𝜇L
without atypical cells; hemoglobin concentration, 14.1 g/dL;
and platelet-associated IgG (PAIgG), 97 ng/107 cells. Bone
marrow was normocellular; the megakaryocyte count was
56/𝜇L. A urea breath test for HP was positive. The patient
was diagnosed with ITP. HP was eradicated with 400mg of
clarithromycin, 1,500mg of amoxicillin hydrate, and 20mg
of rabeprazole per day for 7 days. The patient’s platelet count
gradually increased and within 5 months had normalized.
The patient’s platelet count has remained within the reference
range for over 2 years.

2.2. Case 2. A 75-year-old woman received an influenza
vaccination; her platelet count measured the same day was
251,000/𝜇L. Five weeks after the vaccination, she was referred
to our hospital because of thrombocytopenia with purpura
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combined with gingival and nasal hemorrhaging. Her lab-
oratory data at admission were as follows: platelet count,
5,000/𝜇L; white blood cell count, 10,600/𝜇L without atypi-
cal cells; hemoglobin concentration, 15.9 g/dL; and PAIgG,
3780 ng/107 cells. Bone marrow was normocellular. A urea
breath test for HP was positive and a diagnosis of ITP was
established. She experienced massive bleeding because of
marked thrombocytopenia; hence, we started HP eradication
as well as steroid treatment (1mg/kg of prednisolone per
day). Four weeks after the initiation of treatment, her platelet
count had increased to within the normal range, so the
steroid treatment was gradually tapered off over 2 months.
No evidence of relapsed thrombocytopenia has been seen for
over 15 months.

2.3. Case 3. An 87-year-old woman who showed no signs
of platelet reduction such as purpura received an influenza
vaccination. Twoweeks after the vaccination, shewas referred
to us because of genital bleeding and purpura. Her laboratory
data on admission were as follows: platelet count, 2,000/𝜇L;
white blood cell count, 9,200/𝜇L without atypical cells;
hemoglobin concentration, 9.3 g/dL; and PAIgG, 950 ng/107
cells. The bone marrow megakaryocyte count was 111/𝜇L.
We diagnosed the patient with ITP and began treatment
with 1mg/kg of prednisolone per day. The steroid treatment
resulted in a rapid increase in the patient’s platelet count, so
it was tapered off over several months. The patient exhibited
no evidence of relapsed thrombocytopenia after treatment.

3. Discussion

These cases illustrate two facts: influenza vaccination caused
ITP in three elderly patients, and HP eradication and/or cor-
ticosteroid administrationmay effectively treat postinfluenza
vaccination ITP in elderly patients.

ITP is associated with several types of vaccinations. In
previous studies, the risk of developing ITP increased after
administration of measles-mumps-rubella (MMR), some
together with MMR, hepatitis A, varicella, and diphtheria-
tetanus-pertussis vaccines in children and adolescents [12].
Adjuvants, which are compounds incorporated into vac-
cines to enhance immunogenicity, have been implicated in
autoimmune/inflammatory syndrome induced by adjuvants
(ASIA) [13]. Although thrombocytopenia can also be seen
in ASIA patients, the association between ITP and influenza
vaccination is still unclear. A number of case-control studies
and case reports concerning postinfluenza vaccination ITP
have been published (Table 1) [1–11, 14]. The Berlin Case-
Control Surveillance Study of drug-associated ITP concluded
that influenza vaccinations increase the risk of ITP. Twelve
cases of postinfluenza vaccination ITP, including our three,
have been reported. Features common to most reported
cases include PAIgG elevation, time from vaccination to
development of ITP, and treatment response.

All of our patients and most patients in previous reports
had PAIgG elevations. PAIgG can detect both surface IgG and
𝛼-granule IgG following platelet lysis [15]. Vaccine-associated
ITP is probably caused bymolecularmimicry, which involves
the activation of autoreactive B or T cells by peptides in the

vaccine that exhibit structural similarity to antigens found on
platelets [12]. Elevated PAIgG may be an antibody produced
by molecular mimicry.

Two of our patients developed ITP within 4 weeks
after influenza vaccination and the third within 5 weeks.
In previous patient reports, postinfluenza vaccination ITP
developed 4–26 days after vaccination. This variability may
depend on the patient’s influenza antibody status. Some
patientsmay have preexisting antibodies fromprior influenza
vaccines, somemay bemounting an anamnestic response to a
previously encountered antigen, and others may be undergo-
ing primary alloimmunization because they had no previous
exposure to the antigen [16]. An anamnestic response occurs
in 3–10 days. Primary alloimmunization requires at least 2-
3 weeks. Therefore, postinfluenza vaccination ITP in elderly
patients may occur within several days or 2-3 weeks after
vaccination.

In a previous report, elderly patients with ITP had a
response rate of about 60% and were likely to relapse after
treatment (31.3% of patients relapsed) [17]. In previously
reported cases of postinfluenza vaccination ITP, 8 of 9
patients made a full recovery (Table 1). All three of our
patients also achieved platelet recovery and were stable
after treatment. Therefore, postinfluenza vaccination ITP in
elderly patients may respond to treatment.

MMR vaccine is associated with the development of
ITP in children [18]. The clinical features are similar to
those of postinfluenza vaccination ITP. Signs usually occur
within 6 weeks after vaccination [19], and more than 90%
of patients recover from thrombocytopenia within 6 months
after diagnosis [20]. In contrast to post-MMR vaccination
ITP, 7 of the 12 reported postinfluenza vaccination ITP
patients were elderly (Table 1), possibly because influenza
vaccinations are recommended for elderly patients. ITP is
likely to be found in elderly patients because they exhibit
bleeding symptoms more frequently [21]. Two of our three
patients with ITP were admitted to the hospital with bleeding
symptoms.

HP eradication, corticosteroid administration, or both
may effectively treat postinfluenza vaccination ITP in elderly
patients. Prednisone, IVIG, and IV anti-D are recommended
general treatments for ITP patients with severe thrombo-
cytopenia or bleeding [22]. The rate of treatment-related
adverse events, such as IVIG-related acute renal failure and
steroid-induced diabetes or infection, is higher in elderly than
in young patients with ITP [21]. Our patients’ platelet counts
increased smoothly without the use of IVIG and with no
adverse events. One patient achieved full recovery and long-
term remission with HP eradication only. We treated two
patients with corticosteroids because of their bleeding symp-
toms. Post-MMR vaccination ITP is associated with a shorter
duration of thrombocytopenia and less severe bleeding than
is primary ITP [20]. For patients with postinfluenza vaccina-
tion ITP aswell as thosewith primary ITP, corticosteroids and
HP eradication may be effective treatments. HP eradication
may be an effective and safe treatment for elderly patients
with postinfluenza vaccination ITP, especially those without
severe bleeding.



Case Reports in Hematology 3

Ta
bl
e
1:
Cl
in
ic
al
fin

di
ng

so
fp

re
vi
ou

sr
ep
or
te
d
ca
se
so

fp
os
tin

flu
en
za

va
cc
in
at
io
n
th
ro
m
bo

cy
to
pe
ni
a.

St
ud

y
de
sig

n
Re

fe
re
nc
e

N
um

be
ro

f
IT
P
pa
tie

nt
s

Pa
tie

nt
ch
ar
ac
te
ris

tic
s

H
ist
or
y

D
ur
at
io
n
of

th
ro
m
bo

cy
to
pe
ni
a

fro
m

va
cc
in
at
io
n

Pl
at
el
et
co
un

t
(/
𝜇
L)

El
ev
at
io
n
of

PA
Ig
G
le
ve
l

Tr
ea
tm

en
t

O
ut
co
m
e

Ca
se
-c
on

tro
l

stu
dy

Ja
da
vj
ie
ta
l.,
20
03

[1
]

2
N
A

N
A

10
da
ys

14
da
ys

N
A

N
A

N
A

N
A

N
A

N
A

FR c-
IT
P

G
ar
be

et
al
.,
20
12

[14
]

3
N
A

N
A

N
A

N
A

N
A

N
A

N
A

G
rim

al
di
-B
en
so
ud

a
et
al
.,
20
12

[2
]

43
N
A

N
A

<
12
m
o

N
A

N
A

N
A

N
A

Ca
se

re
po

rt

Ke
lto

n,
19
81

[3
]

1
38
-y
ea
r-
ol
d,
m
al
e

CO
PD

12
da
ys

32
00

0
Po

sit
iv
e

St
er
oi
ds

FR
Ca

so
li
an
d
Tu

m
ia
ti,

19
89

[4
]

1
32
-y
ea
r-
ol
d,
m
al
e

N
on

e
15

da
ys

N
A

N
A

St
er
oi
ds

FR

G
ra
ni
er

et
al
.,2

00
3[

5]
1

72
-y
ea
r-
ol
d,
fe
m
al
e

N
on

e
8
da
ys

30
00

Po
sit
iv
e

St
er
oi
ds

FR
Ik
eg
am

ee
ta
l.,
20
06

[6
]

1
19
-y
ea
r-
ol
d,
fe
m
al
e

A
LL

(p
os
t-B

M
T)

14
da
ys

10
00

0
Po

sit
iv
e

IV
IG

,s
te
ro
id
s,
an
d

er
ad
ic
at
io
n

FR

Ti
sh
le
re

ta
l.,
20
06

[7
]

1
68
-y
ea
r-
ol
d,
m
al
e

H
T

14
da
ys

30
00

N
A

IV
IG

an
d
ste

ro
id
s

FR
M
am

or
ie
ta
l.,
20
08

[8
]

1
75
-y
ea
r-
ol
d,
fe
m
al
e

A
IL
D

7
da
ys

50
00

Po
sit
iv
e

St
er
oi
ds

FR

Ts
uj
ie
ta
l.,
20
09

[9
]

1
79
-y
ea
r-
ol
d,
m
al
e

D
M

4
da
ys

40
00

N
eg
at
iv
e

IV
IG

an
d
ste

ro
id
s

c-
IT
P

M
an
ta
da
ki
se

ta
l.,

20
10

[1
0]

1
3-
ye
ar
-o
ld
,m

al
e

N
on

e
26

da
ys

110
00

N
A

IV
IG

FR

Sh
la
m
ov
itz

an
d
Jo
ha
r,

20
13

[1
1]

1
50
-y
ea
r-
ol
d,
m
an

N
on

e
4
da
ys

<
50
00

N
A

IV
IG

an
d
ste

ro
id
s

FR

81
-y
ea
r-
ol
d,
fe
m
al
e

H
T

28
da
ys

27
00

0
Po

sit
iv
e

Er
ad
ic
at
io
n

FR
N
ag
as
ak
i2
01
6

3
75
-y
ea
r-
ol
d,
fe
m
al
e

A
P
an
d
LD

35
da
ys

50
00

Po
sit
iv
e

St
er
oi
ds

an
d
er
ad
ic
at
io
n

FR
87
-y
ea
r-
ol
d,
fe
m
al
e

N
on

e
14

da
ys

20
00

Po
sit
iv
e

St
er
oi
ds

FR
IT
P:

im
m
un

e
th
ro
m
bo

cy
to
pe
ni
c
pu

rp
ur
a;
N
A
:n

ot
ap
pl
ic
ab
le
;C

O
PD

:c
hr
on

ic
ob

str
uc
tiv

e
pu

lm
on

ar
y
di
se
as
e;
A
LL

:a
cu
te
ly
m
ph

ob
la
sti
c
le
uk

em
ia
;B

M
T:

bo
ne

m
ar
ro
w
tr
an
sp
la
nt
at
io
n;

H
T:

hy
pe
rt
en
sio

n;
A
IL
D
:

au
to
im

m
un

el
iv
er

di
se
as
e;
D
M
:d
ia
be
te
sm

el
lit
us
;H

L:
hy
pe
rli
pi
de
m
ia
;A

P:
an
gi
na

pe
ct
or
is;

IV
IG

:i
nt
ra
ve
no

us
im

m
un

og
lo
bu

lin
;F
R:

fu
ll
re
co
ve
ry
;c
-I
TP

:c
hr
on

ic
-I
TP

.



4 Case Reports in Hematology

In conclusion, while influenza vaccinations are useful
for preventing influenza infections and their complications,
clinicians should be aware that an association with ITP is
strongly suspected.
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