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ABSTRACT

Background: The association between thyroid autoimmunity (TA) and idiopathic isolated angioedema (or angioedema
without urticaria) has not been evaluated in either children or in adults up until now. We, therefore, aimed to investigate
underlying or concomitant TA and/or autoimmune thyroid disease in children diagnosed with recurrent idiopathic angioedema.

Methods: Children who were consecutively diagnosed with recurrent idiopathic histaminergic acquired angioedema
(IH-AAE) between January 2011 and January 2014 constituted the case group. A standard diagnostic and therapeutic
algorithm was applied to all the patients with recurrent IH-AAE. Thyroid autoantibodies and thyroid function tests were
measured in all the patients with recurrent IH-AAE and in healthy control groups. Prophylaxis with an antihistamine was
started for patients with frequently recurrent IH-AAE.

Results: Eighty consecutive children with recurrent IH-AAE (49 boys; median age, 8.3 years) and 80 healthy children (39
boys; median, 8 years) were enrolled in this prospective, case-control study (p � 0.05 for age and sex). The IH-AAE group was
significantly different than the control group with respect to TA (13.7% versus 2.5%, respectively; p � 0.009) but was similar
with respect to autoimmune thyroid disease (3.7% versus 0%, respectively; p � 0.2). The median follow-up of the recurrent
IH-AAE group was 34 months (range, 12–45 months). Patients with recurrent IH-AAE with and those without TA were not
different with respect to either the need or the duration of antihistamine prophylaxis (p � 0.05 for both).

Conclusions: Recurrent IH-AAE may be related to or associated with TA and/or autoimmune thyroid diseases in some
children. However, exploring to see whether this association is a causal link or just an epiphenomenon deserves further
investigation and longer follow-ups.

(Allergy Asthma Proc 36:468–472, 2015; doi: 10.2500/aap.2015.36.3883)

Urticaria and angioedema commonly occur to-
gether but may also occur separately.1 Recently,

awareness about angioedema without urticaria has in-
creased.2,3 Also, a position paper on the classification,
diagnosis, and approach for the treatment of angio-
edema has been published.4 Most of the time the final
diagnosis of patients with angioedema and those with-
out urticaria was found to be idiopathic after the ex-
clusion of hereditary forms both in children and in
adults.2,3,5,6 In addition, most cases of chronic urticaria
(CU) have been considered to be idiopathic.1 The as-
sociation between CU and thyroid autoimmunity (TA)
has been investigated for many years.7–9 Although a
recent large population study in Israel found a strong
association between CU and major autoimmune dis-
eases, especially autoimmune thyroid diseases, this is
still an ongoing debate.9–12 However, the association

between TA and idiopathic angioedema has not been
evaluated in either children or adults up until now.
We, therefore, aimed to investigate underlying or con-
comitant TA and/or autoimmune thyroid disease in
children diagnosed with recurrent idiopathic angio-
edema and to follow up on cases related to these con-
ditions.

MATERIALS AND METHODS

Patients
This prospective study was conducted in the outpa-

tient clinic of the Pediatric Allergy and Asthma Unit,
Gazi University Hospital. Children who were consec-
utively diagnosed with recurrent idiopathic histamin-
ergic acquired angioedema (IH-AAE) between January
2011 and January 2014 constituted the case group. De-
mographic characteristics and information regarding
atopic disease and family history were obtained. The
control group included healthy children without an-
gioedema, urticaria, thyroid gland, or autoimmune dis-
ease. Both groups were compared with respect to the
presence of TA and autoimmune thyroid disease. The
Gazi University Faculty of Medicine Ethics Committee
approved the study, and written informed consent was
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obtained from all the participating children and/or
their parents.

Author contributions included the following: H. Er-
toy Karagol participated in the development of the
protocol, had primary responsibility for assessment of
the participants in the study center, and prepared the
manuscript with A. Bakirtas. A. Bakirtas had primary
responsibility for protocol development and outcome
assessment. She prepared the manuscript with H. Er-
toy Karagol. O. Yilmaz, E. Topal, and A. Bideci were
responsible for the assessments of participants in the
study.

Definitions
Angioedema was defined as a asymmetric, nonde-

pendent, and nonpitting swelling of the deeper layers
of the skin and mucous membranes that resolves with-
out scarring or discoloration. Angioedema that is not
associated with urticaria is defined as angioedema
without urticaria. If no underlying etiologic factors are
detected, then angioedema without urticaria was ac-
cepted as idiopathic acquired angioedema.4 If idio-
pathic acquired angioedema improved in response to
antihistamines, it was defined as IH-AAE.4 Recurrent
IH-AAE was defined when three or more episodes of
angioedema had occurred within the past 12 months.13

Detection of either anti-thyroid peroxisomal anti-
body (anti-TPO) (normal range, 0–57 U/mL) and/or
anti-thyroglobulin antibody (anti-T) (normal range,
0–64 U/mL) in serum above normal ranges was con-
sidered TA. The presence of thyroid autoantibody in
addition to thyroid dysfunction and/or ultrasono-
graphic (USG) abnormalities was considered autoim-
mune thyroid disease. In terms of autoimmune thyroid
disease, the patients were assessed by using thyroid
USG for criteria such as gland echogenicity, USG tex-
ture, volume, and pseudonodular hypoechoic infiltra-
tion.14,15

The diagnosis of hypothyroidism was established by
clinical and laboratory criteria of free thyroxine (FT4) of
�0.7 ng/dL, thyroid-stimulating hormone (TSH) of
�4.94 �IU/mL. The patients were classified as having
subclinical hypothyroidism if they were clinically eu-
thyroid with a normal FT4 level but elevated TSH
levels. The diagnosis of hyperthyroidism was based on
the detection of low-serum TSH values (�0.35 �IU/
mL) and elevated levels of FT4 (�1.48 ng/dL) in serum.

Investigations
The diagnosis of recurrent IH-AAE was made ac-

cording to the algorithm given in Fig. 1. Anti-TPO,
anti-T, FT4, and TSH were measured in all patients

Figure 1. Diagnostic algorithm with
recurrent IH-AAE.
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with recurrent IH-AAE and in the healthy control
group. Those with positive thyroid autoantibodies
and/or impaired thyroid function underwent thyroid
USG.

Management and Follow-up
All the patients diagnosed with recurrent IH-AAE

were followed up at our clinic at 3-month intervals.
Prophylaxis with an antihistamine (oral deslorata-
dine 2.5 mg for children � 6 years of age and 5 mg
for children � 6 years of age per day) was started for
patients with frequently recurrent IH-AAE (�2 epi-
sodes in the past 3 months) on admission. If angio-
edema did not recur within 3 months of treatment,
then the patient was defined as responsive to treat-
ment and the prophylaxis was stopped. Patients with
TA and/or thyroid dysfunction in both groups were
also evaluated in the Pediatric Endocrinology Clinic.
These patients were regularly followed up and in-
vestigated by the pediatric endocrinologist (A.B.)
with additional thyroid autoantibody measure-
ments, thyroid function tests, thyroid USG, thyroid scin-
tigraphy and/or thyroid biopsy when indicated. The
pediatric endocrinologists treated the children diag-
nosed with thyroid autoimmune diseases who were
observed in the follow-up to have hypo- or hyper-
thyroidism.

Statistical Analysis
The Statistical Package for Social Sciences 15.0 soft-

ware (SPSS, Inc., Chicago, IL) was used to perform the
statistical analysis. A descriptive analysis was used to
determine the characterization of the patients. Descrip-
tive statistics were expressed as frequencies and per-
centages for categorical variables, whereas quantitative
data were expressed as mean (standard deviation) for
normally distributed variables and as medians (mini-
mum-maximum) for non-normally distributed data.
Group comparisons were established by using the
Mann-Whitney U-tests for medians and the Student’s
t-test for means (standard deviations). The Pearson �2

test and/or Fisher exact test were used to compare
categorical variables between the groups. A two-sided
value of p � 0.05 was considered statistically signifi-
cant.

RESULTS
Eighty consecutive children with recurrent IH-AAE

(49 boys [61.3%]) were enrolled in the study group.
Demographic and clinical characteristics of the chil-
dren with recurrent IH-AAE are presented in Table 1.
Thirty-nine of the 80 healthy children (48.8%) in the
control group were boys, and the median age was 8
years (range, 20 months to 17.6 years). The two groups
were well matched in terms of age and sex (p � 0.05).

TA was shown in 11 patients (13.7%) in the recurrent
IH-AAE group. Anti-TPO was present in 10 patients in
this group, whereas only one patient revealed anti-T
positivity. All the patients were euthyroid, but three of
the patients who were anti-TPO antibody positive
were diagnosed with Hashimoto thyroiditis according
to their thyroid USG (3.7%). The clinical and laboratory
characteristics of these patients are given in Table 2.

In the control group, TA was observed in two pa-
tients (2.5%) who had only anti-T positivity (99.3
IU/mL and 60.3 IU/mL, respectively). These two pa-
tients had normal thyroid function tests and thyroid
USG findings, and, therefore, no autoimmune thyroid
disease was detected in the control group. The two
groups were significantly different with respect to TA,
which was higher in the recurrent IH-AAE group ver-
sus the control group (13.7% versus 2.5%; p � 0.009)
but similar with respect to autoimmune thyroid dis-
ease (3.7% versus 0%; p � 0.2).

The median follow-up of the recurrent IH-AAE
group was 34 months (range, 12–45 months). All of the
patients are still euthyroid, and no new cases of
Hashimoto thyroiditis were detected. Patients with re-
current IH-AAE with and without TA were not differ-
ent with respect to either the need or the duration of
antihistamine prophylaxis (p � 0.05 for both).

DISCUSSION
This is a case-control study that was conducted to

assess the association between TA and/or autoim-
mune thyroid disease and recurrent IH-AAE in chil-
dren. It was demonstrated that TA but not thyroid
autoimmune disease is apparently more frequent in
children with recurrent IH-AAE. There is no study
with which to make a head-to-head comparison of our

Table 1 Demographic and clinical characteristics of
children with recurrent IH-AAE (n � 80)

Age, median (min-max), y 8.3 (1.1–17)
Girls, no. (%) 31 (38.8)
No. angioedema episodes within the

past 12 mo, median (min-max)
3 (3–12)

Atopy, no. (%) 31 (50.8)
Localization of angioedema, no. (%)

Face 78 (97.5)
Extremity 19 (23.8)

Personal history of comorbid atopic
diseases, no. (%)

29 (36.3)

Allergic rhinitis 26 (32.5)
Asthma 5 (6)
Atopic eczema 9 (11.3)

Family history of atopic diseases,
no. (%)

34 (43.6)

Min-max � minimum-maximum.
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data. Previous published reports about the relationship
between allergic diseases and TA and/or autoimmune
thyroid diseases primarily focused on patients with
CU.7,8,16,17 In these studies, 35–67.3% of patients with
CU were also reported to have associated angio-
edema.8,12 In some of these studies, 3.3–4.3% of pa-
tients with CU were reported to first present with
angioedema alone.7,8 However, these studies did not
provide the details of the relationship between angio-
edema and TA; their report was only confined to de-
mographic data.

A considerably low rate of TA comorbid with CU has
been reported in children (4%) compared with adults
(12–57%).7,18,19 In this respect, the presence of TA in
children with recurrent IH-AAE in our study (13.7%) is
higher than that reported in children with CU. How-
ever, in two adult studies, viz. the studies of Leznoff et
al.7 and Turktas et al.,8 all the patients with CU who
were shown to have TA were reported to have angio-
edema. In addition, the frequencies of association were
very similar to ours: 12.1% in the study by Leznoff et
al.7 and 11.7% in the study by Turktas et al.,8, respec-
tively. Another recent case-control study in adults
showed that, in cases of TA comorbid with CU, the risk
of angioedema increases 16-fold.20 Thus, we think that
the presence of angioedema, whether as recurrent iso-
lated angioedema or as comorbid with CU, has more of
an association with TA compared with isolated CU.
However, there are also CU studies that have been
conducted in children that do not support our data.16,21

In these pediatric studies without control groups, the
rate of angioedema that accompanies CU was reported
as between 42% and 59%; TA, however, was found to
be between 0% and 3.7%.21,22 We believe that the dif-
ference between previous pediatric studies and ours in
terms of TA results may be related to the inclusion of
children with recurrent angioedema without urticaria.

It is also known that urticaria has a more-severe and
prolonged course in adult patients who have TA
and/or autoimmune thyroid disease.8,11,17 A positive
autologous serum skin test (ASST) result, which can be
assessed as an indirect indicator of autoimmunity, was
found to be associated with CU in adults, and this was
assessed as a poor prognostic factor with a positive
thyroid autoantibody.17 However, data on this issue
are limited in children, and neither comorbid angio-
edema nor positive ASST result or thyroid pathology
was found to be related to the CU prognosis.21,22 Al-
though we did not investigate ASST in our patients, the
duration of treatment with antihistamine did not make
a difference among our patients with respect to TA
positivity. Certainly, questions about prognosis always
need long-term follow-ups. In a study by Confino-
Cohen et al.,10 which is the longest follow-up study in
adult patients with CU, autoimmune diseases such as
autoimmune thyroid (odds ratio ]OR[: 17.3), type 1T

ab
le

2
C

h
ar

ac
te

ri
st

ic
s

of
11

p
at

ie
n

ts
w

it
h

T
A

an
d

re
cu

rr
en

t
IH

-A
A

E

P
at

ie
n

t
N

o.
A

ge
(y

)/
S

ex
A

n
gi

oe
d

em
a

E
p

is
od

es
W

it
h

in
th

e
P

as
t

Y
ea

r
FT

4,
n

g/
d

L
(n

or
m

al
ra

n
ge

,0
.7

–1
.4

8
n

g/
d

L
*)

T
S

H
, �

IU
/m

L
(n

or
m

al
ra

n
ge

,0
.3

5–
4.

94
�

IU
/m

L
*)

A
n

ti
-T

P
O

,I
U

/m
L

(n
or

m
al

ra
n

ge
,

0
–5

7
IU

/m
L

*)

A
n

ti
-T

,I
U

/m
L

(n
or

m
al

ra
n

ge
,0

–
64

IU
/m

L
*)

T
h

yr
oi

d
U

S
G

1
9/

F
3

1.
22

3.
51

88
.5

33
N

2
6/

F
3

3.
8

1.
41

77
46

.5
N

3
4.

5/
M

3
1.

24
3.

81
46

.1
74

N
4

15
/

F
3

1.
03

1.
7

60
.8

48
.4

N
5

4/
M

3
1.

17
2.

50
60

52
.4

N
6

4.
5/

M
3

1.
6

3.
4

71
.1

38
.2

N
7

16
/

F
4

1.
18

2.
40

12
2.

1
47

.4
N

8
13

/
F

3
1.

04
0.

30
10

8
40

.4
T

hy
ro

id
it

is
9

5/
M

3
1.

42
4.

32
72

.3
37

.5
N

10
9/

F
8

0.
92

4.
83

69
.6

44
.9

T
hy

ro
id

it
is

11
15

/
F

4
1.

21
1.

48
10

8.
2

11
.8

T
hy

ro
id

it
is

A
nt

iT
�

an
ti

th
yr

og
lo

bu
lin

an
ti

bo
dy

;
A

nt
iT

P
O

�
an

ti
th

yr
oi

d
pe

ro
xi

so
m

al
an

ti
bo

dy
;

F
�

fe
m

al
e;

FT
4

�
fr

ee
th

yr
ox

in
;

M
�

m
al

e;
N

�
no

rm
al

;
T

SH
�

th
yr

oi
d-

st
im

ul
at

in
g

ho
rm

on
e;

U
SG

�
ul

tr
as

on
og

ra
ph

y.
*N

or
m

al
te

st
va

lu
es

in
ou

r
la

bo
ra

to
ry

.

Allergy and Asthma Proceedings 471

DO N
OT C

OPY



diabetes (OR:7.7), and rheumatoid arthritis (OR:13.2)
were found to occur more in patients with CU when
compared with the control group during a follow-up
time of 10 years. However, only 3.6% of patients with
CU were shown to have hypothyroid autoimmune
disease in the first 6 months of the same study.10

There were limitations in our study. One of these
was the duration of the follow-up. Long-term follow-
ups are important in assessing the natural course of TA
in the development of autoimmune thyroid diseases or
other autoimmune diseases. We did not assess other
serologic autoantibodies, such as the antinuclear anti-
body, rheumatoid factor, or celiac antibodies, which is
another limitation. Also, although the case-control de-
sign of the study was appropriate in investigating an
association between two diseases or conditions, the
number of patients and controls in our study was too
limited to generalize our results to the population. Yet
again, as far as we know, our study is the only one to
have investigated an association between recurrent an-
gioedema and TA and/or autoimmune thyroid dis-
eases in children, a contribution that may be regarded
as a preliminary effort for future population studies.

In conclusion, recurrent IH-AAE may be related or
associated with TA and/or autoimmune thyroid dis-
eases in some children. Our study does not answer the
question as to whether the association between recur-
rent angioedema and TA and/or autoimmune thyroid
diseases is a causal link or only an epiphenomenon (no
causal link between the two), a matter that may de-
serve further investigation with respect to the patho-
genesis.
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