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Urticaria and Thyroid Autoimmunity
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Background: Chronic urticaria is a common clinical condition whose etiology, in about 75% of cases, is unknown
and is therefore called chronic idiopathic urticaria (CIU). A link between CIU and autoimmune thyroid diseases
was proposed several decades ago. Here we review this topic.
Summary: Several studies have been performed to determine if and to what degree there is an association
between CIU and autoimmune thyroid diseases, particularly autoimmune thyroiditis. Many of these studies
were not well controlled, however. Approximately one-fourth of CIU patients have serological evidence of
thyroid autoimmunity, suggesting that these two disorders are associated. The mechanisms for the apparent
association between CIU and serological evidence of thyroid autoimmunity are not clear. There are no data
regarding the correlations between CIU and histological features of autoimmune thyroiditis or hypothyroidism.
Despite this, there are anecdotal reports regarding L-thyroxine administration in patients with CIU.
Conclusions: Screening for thyroid autoimmunity is probably useful in patients with CIU. More solid evidence,
based on still lacking well-conducted controlled studies, is desirable to determine if there is a therapeutic role for
L-thyroxine treatment in ameliorating the skin manifestations of urticaria.

Introduction

The term urticaria is widely used to describe a skin
condition characterized by eruption of short-lived itchy

wheals that may vary in size, number, and distribution. The
wheals result from vasodilation, increased blood flow, and
increased vascular permeability linked to the activation and
degranulation of mast cells with release of inflammatory
mediators such as histamine. The underlying mechanisms
may be either immunological or nonimmunological. Urticaria
affects the external skin layers. When the submucosa is in-
volved the term angioedema is used. Approximately 50% of
the patients with chronic urticaria-angioedema have urticaria
alone, 40% have both urticaria and angioedema, whereas the
remaining 10% only have angioedema (1,2).

It is more helpful to classify urticaria by clinical presenta-
tion than by etiology, as the latter is often difficult to establish.
Based on a chronologic criterion, urticaria can be classified as
acute urticaria when it presents as one or more episodes
lasting for 6 weeks or less, or chronic urticaria when daily
manifestations last for more than 6 weeks (2,3). A schematic

classification of urticaria based on etiology is shown in Table 1
(4). The term ‘‘chronic idiopathic urticaria’’ (CIU) applies
when the cause of urticaria remains unknown. This is the case
in *75% of patients (5). Chronic urticaria affects from 0.5% to
1% (1) to 3% (6) of the population at some time of their lives
with a peak occurrence in the middle ages and a preference for
female gender (female:male ratio *4:1) (7).

Antibodies against IgE or the high-affinity receptor for IgE
are present in 45% to 55% of patients with CIU (8). The ba-
sophil histamine release testing or basophils activation test
has been used to measure antibodies to FceRI, FceRII, or IgE
and identify patients with autoimmune urticaria (9). As pos-
itive tests for anti-IgE or anti-FceRI antibodies correlate with
positive tests for the autologous serum skin test (ASST), a
positive test for the ASST is regarded as suggestive of an
autoimmune pathogenesis in patients with urticaria (10). The
ASST is performed by administering an intradermal injection
of 0.05 ml of fresh, undiluted serum obtained by centrifuga-
tion of the patient’s blood sample. The intradermal injection of
0.05 ml of saline solution is used as control. The test is
considered positive when, 30 minutes after injection, a
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serum-induced red wheal with a diameter of �1.5 mm larger
than the saline-induced is elicited by autologous serum.

A pathogenetical role for anti-FceRI antibodies in chronic
urticaria has been hypothesized, as they are able to activate
complement, generate C5a, and promote activation of both
mast cells and basophils (11).

Several reviews reported that from 10% to 40% of patients
with CIU have serum antibodies against the high affinity re-
ceptor for IgE (anti-FceRI Ab) and serological features of
thyroid autoimmunity (12,13). One review (12) concluded
that skin manifestations and thyroid autoimmunity ‘‘most
likely are associated, parallel autoimmune events,’’ whereas
another review concluded that (13) ‘‘there are no compelling
arguments to decide whether or not thyroid autoimmunity
plays a significant role in the pathogenesis of chronic urti-
caria.’’ Notably there is a wide range of skin disorders that
may be associated with thyroid autoimmunity (14). Here we
review the evidence regarding the association between thy-
roid autoimmunity and urticaria, and consider hypotheses
regarding pathogenesis and clinical consequences.

CIU and Hashimoto’s Thyroiditis

Almost 30 years ago, Leznoff et al. (15) reported increased
serum titers of thyroid microsomal antibodies (TMAb) in 12%
of patients with CIU. This rate was twofold greater than the
5.6% rate found in control subjects (Table 2). A subsequent
study by the same authors noted positive TMAb and/or

thyroglobulin antibodies (TgAb) in 14.4% of patients with
CIU and angioedema (16). Subsequent similar studies from
several countries have been performed in patients with CIU
(Table 2). In these reports, which dealt with adults, positive
TgAb, thyroid peroxidase antibodies (TPOAb—we use in this
review the acronyms TPOAb and TMAb, which indicate the
same variable, depending upon what reported by each au-
thor), or antibodies against TSH receptor were noted in 8.5%
to 57.4% of patients with CIU (15–38). Levy et al. (39) (not
included in Table 2) studied children and adolescents. In this
study of 187 patients with CIU, ranging in age from 7 to 17
years, 8 (4.3%) had positive tests for antibodies against at least
one thyroid antigen. All of the eight patients were females.
Three were hypothyroid, one of whom had been diagnosed
and was taking L-thyroxine (L-T4) replacement therapy (39).
Another very recent study from Thailand of 94 children aged
4–15 years with chronic urticaria failed to detect any positive
TgAb or TMAb test or abnormal thyroid function (40). It may
not be coincidental that the adult study (33) from Thailand
appearing in Table 2 reports very low rates of positive tests for
antithyroid antibodies. Similar low rates are seen in patients
from Brazil and Israel, intermediate rates were found in
patients from North America (Canada, USA), whereas high
rates are seen in patients from Europe (particularly Portugal
and Italy), implying that ethnic factors may contribute to the
propensity of forming serum autoantibodies against thyroid
autoantigens in CIU patients. The highest rates, just above
50%, were observed in two uncontrolled studies with <50
patients from Italy (28) and Pakistan (37).

As depicted in Table 2, several studies of the prevalence of
thyroid autoantibodies in CIU lacked control subjects, and/or
the number of individuals in the study groups was quite
small. These limitations preclude any reliable comparison
between different series. Nevertheless, Table 2 clearly shows
that the prevalence of positive tests for antithyroid antibodies
appears to have progressively increased over the years. In the
studies published between 1983 and 2000 (15–19) the preva-
lence was 14.1%, in those published between 2001 and 2004
(20–27) it was 19.2%, and between 2005 and 2010 (28–38) it
was 27%. When the prevalence of positive tests for thyroid
antibodies is plotted against the year of publication for the
data, there is a direct correlation (r¼ 0.882, p¼ 0.00014)
(Fig. 1). This is in keeping with the increase in prevalence, or at
least detection, of autoimmune thyroiditis and autoimmune
disorders in world population (41,42).

It is likely that there has been a true increase in the preva-
lence of autoimmune diseases, not simply an improvement in
the procedures to ascertain the prevalence of autoimmune
diseases. This is suggested by studies by our group in Mes-
sina, Italy. In a survey conducted in 2002, the prevalence of
positive tests for at least one antithyroid antibody in a group
of 62 patients with CIU was 21.9%, a value fivefold greater
than control subjects (22); approximately half of these patients
(57%) had hypothyroidism and half (43%) were euthyroid.
More recently, in 144 patients (95 with CIU and 49 with acute
urticaria) hospitalized at the same Division of Allergy and
Clinical Immunology, the prevalence of positive tests for at
least one antithyroid antibody was 32.6% in the CIU patients
and 12.2% in patients with acute urticaria. The prevalence of
positive tests in patients with acute urticaria was similar (13%)
to that found in 100 healthy blood donors (35). In the later
study (35), there was less difference between the prevalence of

Table 1. Clinical Classification of Urticaria (4)

A. On the basis of evolution:
Acute: up to 6 weeks of continuous activity
Chronic: more than 6 weeks of continuous activity
Episodic: acute intermittent or recurrent activity

B: On the basis of etiopathogenesis:
1. Immune pathogenesis:

Type I immunoreactions: food, drugs, inhalant,
parasites, hymenoptera venom

Type II immunoreactions: transfusional reactions
Type III immunoreactions: vasculitis, serum sickness,

autoimmune diseases, serum, and
immunoglobulins infusion

Autoimmune
2. Not defined immune pathogenesis:

Infections
Parasites
Cancer

3. Extraimmunological pathogenesis:
Histamine-releasing substances
Physical urticaria
Psychogenic urticaria
Contact urticaria
Other factors

4. Hereditary pathogenesis:
Hereditary angioedema
Cold (familial or delayed)
Localized heat urticaria
With deafness and amyloidosis (Muckle-Wells

syndrome)
Familial vibratory angioedema
Erythropoietic protoporphyria with solar urticaria
C3b-inactivator deficiency
Carboxypeptidase N deficiency

2 BAGNASCO ET AL.



T
a

b
l

e
2.

P
r

e
v

a
l

e
n

c
e

o
f

P
o

s
i
t

i
v

e
n

e
s
s

f
o

r
a

t
L

e
a

s
t

O
n

e
T

h
y

r
o

i
d

A
n

t
i
b

o
d

y
i
n

P
a

t
i
e

n
t

s
w

i
t

h
C

h
r

o
n

i
c

I
d

i
o

p
a

t
h

i
c

U
r

t
i
c

a
r

i
a

A
u

th
or

s,
y

ea
r,

co
u

n
tr

y
(r

ef
er

en
ce

)a
N

o.
of

C
IU

p
at

ie
n

ts
T

h
y

ro
id

A
b

te
st

ed

N
o.

of
C

IU
p

at
ie

n
ts

w
it

h
at

le
as

t
on

e
an

ti
th

y
ro

id
A

b
(%

)
N

o.
of

co
n

tr
ol

su
bj

ec
ts

N
o.

of
co

n
tr

ol
su

bj
ec

ts
w

it
h

at
le

as
t

on
e

p
os

it
iv

e
th

y
ro

id
A

b
an

d
co

m
p

ar
is

on
w

it
h

C
IU

p
at

ie
n

ts

L
ez

n
o

ff
et

al
.,

19
83

,
C

an
ad

a
(1

5)
14

0
T

M
A

b
17

(1
2.

1%
)

47
7

27
(5

.6
%

)
(p
<

0.
01

)
L

ez
n

o
ff

et
al

.,
19

89
,

C
an

ad
a

(1
6)

62
4

T
M

A
b

,
T

g
A

b
90

(1
4.

4%
)

N
o

co
n

tr
o

l
g

ro
u

p
N

o
co

n
tr

o
l

g
ro

u
p

C
o

ll
et

et
al

.,
19

95
,

F
ra

n
ce

(1
7)

45
T

M
A

b
,

T
P

O
A

b
8

(1
7.

8%
)

N
o

co
n

tr
o

l
g

ro
u

p
N

o
co

n
tr

o
l

g
ro

u
p

T
u

rk
ta

s
et

al
.,

19
97

T
u

rk
ey

(1
8)

94
T

g
A

b
,

T
M

A
b

11
(1

1.
7%

)
80

3
(3

.7
%

)
(p
<

0.
01

)
G

ai
g

et
al

.,
20

00
,

S
p

ai
n

(1
9)

17
0

T
g

A
b

,
T

P
O

A
b

25
(1

4.
7%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
R

y
h

al
et

al
.,

20
01

,
U

S
A

(2
0)

25
T

P
O

A
b

5
(2

0%
)

75
0

(0
%

)
(p
<

0.
01

)
Z

au
li

et
al

.,
20

01
,

It
al

y
(2

1)
52

T
g

A
b

,
T

P
O

A
b

,
T

S
H

R
A

b
12

(2
3%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
L

o
m

b
ar

d
o

et
al

.,
20

02
,

It
al

y
(2

2)
62

T
M

A
b

T
g

A
b

,
T

P
O

A
b

14
(2

1.
9%

)
24

1
(4

.6
%

)
(p
¼

0.
05

)
K

ik
u

ch
i

et
al

.,
20

03
,

U
S

A
(2

3)
28

2
T

g
A

b
,

T
M

A
b

55
(1

9.
5%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
V

er
n

eu
il

et
al

.,
20

04
,

F
ra

n
ce

(2
4)

45
T

g
A

b
,

T
P

O
A

b
,

T
S

H
R

A
b

12
(2

6.
7%

)
30

1
(3

.3
%

)
(p
<

0.
01

)
T

o
u

b
i

et
al

.,
20

04
,

Is
ra

el
(2

5)
13

9
N

o
t

sp
ec

ifi
ed

17
(1

2%
)

60
0

(0
%

)
(p
¼

0.
00

4)
A

tt
a

et
al

.,
20

04
,

B
ra

zi
l

(2
6)

46
T

g
A

b
,

T
P

O
A

b
3

(6
.5

%
)

T
g

A
b

5
(1

0.
8%

)
T

P
O

A
b

b
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p

C
ap

ro
n

i
et

al
.,

20
04

It
al

y
(2

7)
68

T
g

A
b

,
T

P
O

A
b

T
S

H
R

A
b

14
(2

0.
6%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
C

ap
ro

n
i

et
al

.,
20

05
It

al
y

(2
8)

28
T

g
A

b
,

T
P

O
A

b
,

15
(5

3.
6%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
F

u
sa

ri
et

al
.,

20
05

,
It

al
y

(2
9)

82
T

g
A

b
,

T
P

O
A

b
24

(2
9.

3%
)

N
o

co
n

tr
o

l
g

ro
u

p
N

o
co

n
tr

o
l

g
ro

u
p

F
er

n
an

d
ez

-R
o

m
er

o
et

al
.,

20
05

,
A

rg
en

ti
n

a
(3

0)
61

T
P

O
A

b
22

(3
6%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p

P
al

m
a-

C
ar

lo
s

et
al

.,
20

05
,

P
o

rt
u

g
al

(3
1)

56
T

g
A

b
,

T
P

O
A

b
16

(2
8.

5%
)

56
0

(0
%

)
(p
<

0.
00

1)
C

eb
ec

i
et

al
.,

20
06

,
T

u
rk

ey
(3

2)
14

0
T

g
A

b
,

T
P

O
A

b
41

(2
9.

28
%

)
18

1
10

(5
.6

%
)

(p
<

0.
00

1)
K

u
lt

h
an

an
et

al
.,

20
07

,
T

h
ai

la
n

d
(3

3)
33

7
T

g
A

b
,

T
M

A
b

54
(1

6%
)

T
g

A
b

40
(1

2%
)

T
M

A
b

b
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p

F
ei

b
el

m
an

n
et

al
.,

20
07

,
B

ra
zi

l
(3

4)
49

T
g

A
b

,
T

P
O

A
b

6
(1

2.
24

%
)

11
2

11
(9

.8
2%

)
(p
¼

0.
64

)
G

an
g

em
i

et
al

.,
20

09
,

It
ay

(3
5)

95
T

g
A

b
,

T
P

O
A

b
31

(3
3%

)
10

0
13

(1
3%

)
(p
¼

0.
00

1)
N

aj
ib

et
al

.,
20

09
,

U
S

A
(3

6)
18

8
T

G
A

b
,

T
P

O
A

b
57

(3
0%

)
N

o
co

n
tr

o
l

g
ro

u
p

N
o

co
n

tr
o

l
g

ro
u

p
A

am
ir

et
al

.,
20

10
,

P
ak

is
ta

n
(3

7)
47

T
g

A
b

,
T

M
A

b
20

(4
2.

6%
)

T
g

A
b

27
(5

7.
4%

)
T

M
A

b
b

N
o

co
n

tr
o

l
g

ro
u

p
N

o
co

n
tr

o
l

g
ro

u
p

K
es

se
l

et
al

.,
20

10
,

Is
ra

el
(3

8)
18

9
T

g
A

b
,

T
M

A
b

28
(1

5%
)

N
o

co
n

tr
o

l
g

ro
u

p
N

o
co

n
tr

o
l

g
ro

u
p

T
o

ta
lc

84
5

T
g

A
b

,
T

M
A

b
,

T
P

O
A

b
,

T
S

H
R

A
b

17
0

(2
0.

1%
)

11
95

66
(5

.5
%

),
w2
¼

10
1.

64
9

p
<

0.
00

01

a
R

ef
er

en
ce

s
ar

e
li

st
ed

in
ch

ro
n

o
lo

g
ic

o
rd

er
.

b
D

at
a

ab
o

u
t

p
o

si
ti

v
it

y
fo

r
at

le
as

t
o

n
e

an
ti

b
o

d
y

n
o

t
av

ai
la

b
le

.
c T

h
e

st
u

d
ie

s
o

f
L

az
n

o
ff

et
al

.
(1

6)
,

C
o

ll
et

et
al

.
(1

7)
,

G
ai

g
et

al
.

(1
9)

,
Z

au
li

et
al

.
(2

1)
,

K
ik

u
ch

i
et

al
.

(2
3)

,
A

tt
a

et
al

.
(2

6)
,

F
u

sa
ri

et
al

.
(2

9)
,

F
er

n
an

d
ez

-R
o

m
er

o
et

al
.

(3
0)

,
K

u
lt

h
an

an
et

al
.

(3
3)

,
N

aj
ib

et
al

.
(3

6)
,

A
am

ir
et

al
.

(3
7)

an
d

K
es

se
l

et
al

.
(3

8)
w

er
e

d
is

re
g

ar
d

ed
b

ec
au

se
n

o
co

n
tr

o
l

g
ro

u
p

w
as

st
u

d
ie

d
.

C
IU

,
ch

ro
n

ic
id

io
p

at
h

ic
u

rt
ic

ar
ia

;
T

g
A

b
,

th
y

ro
g

lo
b

u
li

n
an

ti
b

o
d

ie
s;

T
M

A
b

,
th

y
ro

id
m

ic
ro

so
m

al
an

ti
b

o
d

ie
s;

T
P

O
A

b
,

th
y

ro
p

er
o

x
id

as
e

an
ti

b
o

d
ie

s;
T

S
H

R
A

b
,

an
ti

b
o

d
ie

s
ag

ai
n

st
T

S
H

re
ce

p
to

r.

3



positive antithyroid antibodies in patients with CIU com-
pared to control subjects than in the earlier study (22). There
was about 2.5-fold greater prevalence in the later study
compared to a 4.8-fold greater prevalence in the earlier study.
Although there were differences in the size of the groups
between the two series, we believe that the outcome differ-
ences related to the period of recruitment. In the first study
(22), patients and control subjects were enrolled in the second
half of the 1990s, whereas in the more recent study (35) the
subjects were enrolled between 1998 and 2006. The local
prevalence of Hashimoto’s thyroiditis (HT) progressively in-
creased during the second half of the 1990s (22). This is con-
sistent with the prevalence of positive tests for antithyroid
antibodies in control subjects being twofold higher in the later
than the earlier study. Notably, the immunometric tests for
the measurement of antithyroid antibodies that were used in
both studies (22,35) were comparable. Similarly in the 10 case–
control studies presented in Table 2, the prevalence of positive
antithyroid antibodies in the control groups was 1.8-fold
greater (7.6% of a total of 449 individuals vs. 4.2% of a total of
746 individuals) in the years from 2005 to 2010 compared to
the years from 1983 to 2004.

The largest subset of patients with urticaria has no known
cause for their disorder (i.e., they have CIU). There is little
information regarding the prevalence of antithyroid anti-
bodies in patients with identifiable causes of urticaria. In one
Italian report (21), 23% of patients with urticaria and an
identifiable cause (12 of 52) had a positive test for at least one
antithyroid antibody compared to 33% of patients (23 of 70)
with CIU (w2¼ 1.39, p¼ 0.24). Perhaps, a more powered study
would have yielded a statistically significant difference.
Nonetheless, the percentage of patients with urticaria that
seemed to have an identifiable etiology or trigger who had a
positive test for antithyroid antibody seems high. Further
studies with adequate power are needed to resolve the
question of whether the prevalence of antithyroid antibodies
is greater in CIU than in urticaria of known cause and if this
prevalence is greater in the latter group than in healthy
subjects.

Compared to the many studies dealing with the prevalence
of antithyroid antibodies in urticaria, there seems to be less
information regarding the prevalence of urticaria in patients

with autoimmune thyroid disease. Verneuil et al. (24) compared
the frequency of CIU in 32 thyroid autoantibody-positive
patients with thyroid diseases [‘‘either a goiter or thyroid nod-
ules and/or hypo- or hyperthyroidism, associated with thyroid
autoantibodies—either anti-TG and/or anti-TPO and/or anti-
TSH receptor (TSI) antibodies’’] and in 22 thyroid autoantibody
negative patients with thyroid diseases. All of the patients with
thyroid autoantibodies were euthyroid. Although the fre-
quency of thyroid autoantibodies was eightfold higher in CIU
than in control subjects ( p< 0.01), there was a similar frequency
of CIU in patients with thyroid diseases, regardless of the results
of tests for thyroid autoantibodies (12.4% in patients with pos-
itive tests of at least one thyroid antibody and 9.1% in thyroid
antibody negative patients) (24). Feibelmann et al. (34) reported
a similar, quite low prevalence of CIU in patients with auto-
immune versus nonautoimmune thyroid disease (3.3% vs.
3.4%, respectively). They also reported a 12.2% prevalence of
positive tests for at least one thyroid autoantibody, a preva-
lence that did not differ significantly from control subjects.
Further studies in this area are needed using groups with well-
characterized thyroid disease.

CIU and Graves’ Disease

In the 1950s (43) and 1960s (44) there were studies of pa-
tients with CIU and Graves’ disease (GD). Additional reports
followed (17,19,32,42,45–54), some of which antidated the first
report in 1983 (15) that there was an association between CIU
and autoimmune thyroiditis. Some of these articles describe
only one or a few patients, however, so are not suitable for
determining if there is an association between CIU and au-
toimmune thyroid disease.

Collet et al. (17) reported that 8 of 45 patients (17.8%) with
CIU had autoimmune thyroid disease based on the fact that
certain thyroid function tests such as TSH, free thyroid hor-
mones, TMAb, or TPOAb were abnormal. Only one of these
eight patients, however, had GD. Gaig et al. (19) noted that 25
of 170 patients with CIU (14.7%) were positive for antithyroid
antibodies. Again, only a minority of the patients with posi-
tive tests for antithyroid antibodies (n¼ 2, 8% or 1.2% of the
patients with CIU) had GD. In a Turkish study (32) 41 of 140
(29%) patients with CIU had positive antithyroid antibodies,
but only 2 had GD (1.4% of the 140 CIU patients). In a study of
154 patients with CIU by Small and Lerman (46), 6 (3.9%) had
hyperthyroidism. In summary, in these reports (17,19,32,46)
the prevalence of GD in patients with CIU ranged from 1% to
4%, a rate that is close to the *1% rate of GD in the general
population (55–57).

As noted above and below, anti-Fce receptor-1 antibodies
are thought to be involved in the pathogenesis of a subgroup
of CIU, though the link of these antibodies with thyroid au-
toimmunity remains to be conclusively demonstrated. There
are only anecdotal reports (50), however, regarding an asso-
ciation between anti-Fce receptor-1 antibodies and GD.

A problem in determining if there is an association between
CIU and GD is that many of the patients with GD may be
taking antithyroid drugs (methimazole, carbimazole, or pro-
pylthiouracil) that, in themselves, may cause itching and, less
frequently, urticaria. Even for positive studies there is the
issue of whether hyperthyroidism per se, rather than autoim-
munity, causes itching. Thus, there are reports (19,49,53) of
improvement of chronic urticaria after normalization of thy-
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roid function in patients with poor response to antihistamines
and corticosteroids. There are no blinded, randomized
studies, however, to ascertain if treatment of hyperthyroidism
improves urticaria. In any case, interpretation of such studies
is complicated by the fact that antithyroid drugs decrease the
synthesis (and serum levels) not only of thyroid hormones but
also of thyroid autoantibodies (58). Altogether, there is much
less support for an association between GD and CIU com-
pared to the data supporting an association between CIU and
serological evidence for autoimmune thyroiditis (32).

In summary it seems well established that there is an as-
sociation between CIU and the presence of thyroid auto-
antibodies. It is much less clear what the significance of these
antibodies is. They are not likely to be signs of underlying GD
or to predispose to the development of GD. A more compel-
ling question is whether they predispose to or are signs of
chronic autoimmune thyroiditis with its risk of developing
hypothyroidism. These questions are more difficult to study
since the risk of developing thyroid autoantibodies is in-
creasing, paralleling the trend of a worldwide increase in the
frequency of autoimmune phenomena in general. At any rate,
a clear-cut association of CIU with hypothyroidism of auto-
immune origin, or with histological features of HT, remains
unproven thus far.

Etiology and Pathogenesis

The mechanism for the association between CIU and thy-
roid autoantiboides is still unknown, but there are a number
of considerations of a theoretical nature (12,13,59). A number
of studies (10,11,29,60,61) have been performed to determine
if there is an association between autoantibodies against IgE
and/or against the high affinity receptor for IgE (FceR), or a
positive ASST (see above) and autoimmune thyroid disease.
The prevalence of positive tests for autoantibodies against
ASST or basophils activation test in patients with CIU and HT
has ranged from 27.7% to 56% (9,17,23,60,61), with no clear
relationship between a positive ASST and thyroid autoim-
munity (60,61). In two studies (27,29) a slightly higher, but not
significant, frequency of positive tests for ASST was observed
in patients with CIU and HT compared to patients with CIU
alone. One of such studies reported that after 1-year follow-
up, in patients with CIU and HT positive tests for ASST per-
sisted after urticaria subsided, whereas positive ASST tests
resolved when urticaria resolved in patients having only CIU
(29). One report (23) showed that, in patients with CIU, 27.7%
had at least one antithyroid antibody and IgE receptor anti-
bodies. The presence of antibodies to the IgE receptors was
assessed by histamine release from human basophils (23).

As previously noted, complement activation mediated by
anti-FceRI autoantibodies has been hypothesized as a factor in
the pathogenesis of autoimmune CIU. However, no data are
available on whether there is involvement of the anti-FceRI
antibody-mediated complement activation in patients with
CIU and HT. Since TPOAb and TgAb-mediated complement
activation has been observed in some studies (62,63), it might
be speculated that different autoantigen-autoantibody sys-
tems (anti-FceRI, anti-TPO) synergize in generating C5a and
triggering mast cells and basophils in patients with HT and
CIU. One study (64) described the presence of autoantibodies
of IgE class directed against thyroid autoantigens. However,
only 2 of 20 patients with HT and CIU had such antibodies

(one had IgE TPOAb, the other IgE TgAb); therefore, reliable
considerations about their role are not possible.

It has been suggested that L-T4 treatment may improve
urticaria in patients with HT (see below) and that this would
be independent of the status of anti-FceRI antibodies. The
hypothesis is that L-T4 would reduce TPO/TgAb-mediated
complement activation by decreasing serum TSH and thus
reducing thyroid stimulation (13). This hypothesis is un-
proven, however, and is not supported by the observation of
Chiovato et al. (65) that TPOAb and TgAb antibodies persist
for several years after total thyroid ablation.

Aversano et al. (59) hypothesized that TSH might drive the
production of proinflammatory cytokines by lymphocytes
and monocytes, so as to maintain an inflammatory status
leading to urticaria manifestations, in addition to stimulating
thyroid autoantibody production. However, a correlation
between CIU and hypothyroidism has never been demon-
strated. In our opinion this argues against a proinflammatory
role for TSH in CIU. Notably, the data on the effectiveness of
L-T4 therapy in urticaria are not consistent. Some studies re-
port a benefit (19,59,66–69), but others do not (22,70,71). In
fact, most studies included only a small number of patients
with only 123 patients studied in total (16,19,59,66–69) and
often there was no untreated group as a control. Moreover,
there are no studies that have compared different doses of
L-T4 (i.e., L-T4 substitution in either overt or subclinical hy-
pothyroidism and L-T4 doses associated with TSH suppres-
sion). More studies are needed. They should be adequately
powered and, unlike previous studies, be double-blinded
placebo-controlled trials.

Infectious agents are thought to be involved in the patho-
genesis of both CIU and HT. Infectious agents have been
frequently proposed as one of the environmental factors for
thyroid autoimmunity, but direct evidence for a cause and
effect relationship between an infectious agent and the onset
or worsening of autoimmunity is lacking [reviewed in
ref. (72)]. The recently achieved understanding of the close
interrelationship between innate and adaptive immune
response—the former being crucial as first-line defense from
pathogens—has provided new insight about infection–
autoimmunity relationships (73). For example, thyroid fol-
licular cells in HT can express surface molecules pertaining to
the innate Toll-like receptor family (TLR3) (74). Viral and
bacterial superantigens can induce relevant changes in the
composition of lymphocyte repertoire (involving >5% of na-
ı̈ve lymphocytes). This induction derives from their ability to
interact with most T lymphocytes that express antigen re-
ceptors from a particular variable (V) region gene family (75).

Regarding bacteria, Staphylococcus aureus superantigens
have been well characterized, and may be taken as an exam-
ple of potential inducers of thyroid autoimmunity and CIU.
Marone et al. (75,76) showed that Staphylococcus aureus protein
A is able to activate FceRIþ cells to release proinflammatory
mediators and cytokines, inducing episodes of urticaria. On
the other hand, Wan et al. (77) showed that staphylococcal
enterotoxin A superantigen stimulation of thyroglobulin-
primed cells resulted in the adoptive transfer of experimental
autoimmune thyroiditis in mice.

The association of Helicobacter pylori with both CIU and HT
is still controversial. The first hypothesis that there was an
association of H. pylori and chronic urticaria was made in late
1990s, a time at which skin manifestations improved after
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H. pylori eradication was not consistently observed [reviewed
in (78–80)]. It has been suggested (78) that H. pylori may ex-
acerbate urticaria symptoms, rather than trigger urticaria. The
prevalence of H. pylori in CIU ranges from 24% to 83% de-
pending on geographic area and patients’ age [reviewed in
ref. (78)]. Possible explanations for this variability are differ-
ences in methods to assess H. pylori infection, different anti-
genicity and biologic activity of bacteria in a given
epidemiological context, and different socioeconomic and
genetic background of the population studied (74).

Theoretically, the interactions of H. pylori in chronic urti-
caria may have several mechanisms, including interaction
with mast cells with consequent mediator release, impairment
of both gastrointestinal mucosal barrier function and diges-
tion (81), upregulation of the cytotoxic eosinophilic cationic
protein from eosinophils activated by H. pylori (82), and
complement consumption due to H. pylori–specific antibodies
(83,84). In addition, H. pylori may induce the production of
pathogenic autoantibodies by molecular mimicry of endoge-
nous proteins (85–87). Once cross-reactive antibodies have
been elicited by H. pylori, their production might continue
even after H. pylori eradication, thus explaining the reported
lack of urticaria improvement after eradication (79). Clinical
data on the association of H. pylori infection with positive
ASST tests are controversial (88–90).

H. pylori infection has also been linked to thyroid autoim-
munity, but available data are controversial (91). An increased
prevalence of H. pylori infection in patients with autoimmune
thyroid disorders and a relationship between H. pylori infec-
tion and TgAb and TPOAb has been reported in some studies,
but not in others [reviewed in (92)]. A decrease of thyroid
autoantibodies after H. pylori eradication was observed in one
study (93). Monoclonal antibodies against CagAþ H. pylori
strains cross-react with thyroid follicular cells; these H. pylori
strains carry a gene encoding for an endogenous peroxidase
(94). In the context of the molecular mimicry hypothesis, one
of us has reported amino acid sequence homology between
region 126–262 of the DNA transfer protein of H. pylori and
region 244–365 of TSH-R, the latter being a stretch of the ex-
tracellular portion of TSH-R that contains both T-cell and
B-cell epitopes (91).

With regard to viruses, hepatitis C virus (HCV) infection
was reported to be consistently associated with CIU (95–97).
Marone et al. (75) showed that Protein Fv binding with IgE
VH3þ acts as a complete secretagogue on FceRIþ cells, stim-
ulating urticaria reactions (75). Protein Fv is a sialoprotein
produced in human liver and released during viral hepatitis A,
B, C, and E. HCV infection is also strongly associated with
thyroid autoimmunity (98–100), but a possible mechanism has
only been described recently (99). HCV receptor CD81, a
molecule that mediates viral attachment and entry, is ex-
pressed in cells of several tissues, including thyroid follicular
cells (101). Akeno et al. (101) showed that incubation of HCV
envelope glycoproteins E2 with thyroid follicular cells resulted
in E2 binding to thyroid cells and activation of interleukin-8
(IL-8) with sustained proliferation and escape from apoptosis.
Therefore, the two HCV envelope glycoproteins, E1 and E2,
may engage HCV receptor CD81 even without productive
infection, and activate intracellular signaling pathways that
trigger a tissue inflammatory response through the release of
pro-inflammatory mediators such as IL-8. This would likely
induce thyroid autoimmunity by bystander activation (101).

In summary, there are several potential mechanisms
whereby infectious agents may trigger both thyroid
autoimmunity and CIU. The molecular and epidemiological
evidence to date on the involvement of an infectious agent in
the pathogenesis of thyroid autoimmunity and CIU is not
definitive, however.

Therapy of CIU with L-Thyroxine

Resolution of urticaria after L-T4 treatment, irrespective of
the initial thyroid function status, has been reported by some
authors (19,59,66–69). In the study by Aversano et al. (59), 80%
of patients had improvement of urticaria (reduction of itching
and erythema, and disappearance of wheals with an overall
positive effect on sleep) 12 months after starting L-T4 therapy.
An overall correlation was also observed between urticaria
improvement and decrease of both erythrocyte sedimentation
rate values and serum thyroid autoantibodies (TgAb and
TPOAb). In another study (66), urticaria improved within
4 weeks from starting treatment in seven patients with high
levels of thyroid autoantibodies, but not in three with low
levels of thyroid autoantibodies. In five of these patients,
symptoms recurred after the treatment was stopped and re-
solved again after treatment was restarted. Resolution of an-
gioedema after L-T4 therapy has also been the subject of an
anecdotal report (102,103). In one patient with HT and CIU
the urticaria and angioedema failed to respond to L-T4
treatment but resolved after total thyroidectomy (104).

Data concerning pediatric patients are scanty. In one study
(39), none of three hypothyroid children treated with L-T4
experienced remission of urticaria; in addition, one child de-
veloped urticaria while under L-T4 treatment (39). Dreyfus
et al. (105), reported remission of urticaria after thyroxine
treatment in a 9-year-old euthyroid patient with a positive test
for TMAb.

In summary, L-T4 treatment may improve CIU associated
with HT in some but not all patients. However, we stress that
most reports are anecdotal or underpowered, and no double-
blind placebo-controlled studies have been performed.
Moreover, it must be emphasized that no correlation has been
demonstrated between the presence of CIU and the impair-
ment of thyroid function. Thus, it is not surprising that L-T4 as
a therapy for CIU has been questioned (80). Definitive studies
are needed before a strong recommendation for L-T4 as a
treatment for CIU in patients can be made.

Conclusions

The coexistence of CIU and thyroid autoimmunity is fre-
quent, in that at least one-fourth of patients with CIU have
serological evidence of autoantibodies against one or more
thyroid autoantigens. Such a prevalence of thyroid auto-
antibodies does not substantially differ from that reported in
other autoimmune diseases that may associate with autoim-
mune thyroid diseases (type III autoimmune polyendocrine
syndrome) (106); as an example, a prevalence of about 30% of
thyroid autoantibodies was very recently reported in Sys-
temic Lupus Erythematosus (107). The literature provides fair
evidence for a relationship of CIU with thyroid antibodies, but
not with histological thyroiditis or altered thyroid function. A
number of factors (e.g., prevalence of thyroid auto-antibodies
higher in females, and increasing with age) are not taken into
consideration in many reports. Nonetheless, CIU patients
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may well represent a group of subjects at risk for thyroid
autoimmune disease (particularly autoimmune thyroiditis)
and, accordingly, should undergo tests for thyroid autoim-
munity and thyroid dysfunction.

The reason for the association between positive serological
tests form thyroid autoimmunity and CIU is unclear. Recent
literature suggests that exposure to infectious agents induces
both urticaria and thyroid autoimmunity, but conclusive in-
formation is lacking. Carefully controlled studies are needed
regarding the effects of L-T4 treatment in CIU when it is as-
sociated with thyroid autoimmunity, as well as the relation-
ship of L-T4 effects to basal thyroid function and the thyroid
status achieved by L-T4 treatment.
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34. Feibelmann TC, Gonçalves FT, Daud MS, Jorge Ade S,
Mantese SA, Jorge PT 2007 Assessment of association be-
tween autoimmune thyroid disease and chronic urticaria.
Arq Bras Endocrinol Metabol 51:1077–1083.

35. Gangemi S, Saitta S, Lombardo G, Patafi M, Benvenga S
2009 Serum thyroid autoantibodies in patients with idio-
pathic either acute or chronic urticaria. J Endocrinol Invest
32:107–110.

36. Najib U, Bajwa ZH, Ostro MG, Sheikh J 2009 A retrospec-
tive review of clinical presentation, thyroid autoimmunity,
laboratory characteristics, and therapies used in patients
with chronic idiopathic urticaria. Ann Allergy Asthma
Immunol 103:496–501.

37. Aamir IS, Tauheed S, Majid F, Atif A 2010 Frequency of
autoimmune thyroid disease in chronic urticaria. J Coll
Physicians Surg Pak 20:158–161.

38. Kessel A, Helou W, Bamberger E, Sabo E, Nusem D, Pa-
nassof J, Toubi E 2010 Elevated serum total IgE—a poten-
tial marker for severe chronic urticaria. Int Arch Allergy
Immunol 153:288–293.

39. Levy Y, Segal N, Weintrob N, Danon YL 2003 Chronic
urticaria: association with thyroid autoimmunity. Arch Dis
Chid 88:517–519.

40. Jirapongsananuruk O, Pongpreuksa S, Sangacharoenkit P,
Visitsunthorn N, Vichyanond P 2010 Identification of the
etiologies of chronic urticaria in children; a prospective
study of 94 patients. Pediatr Allergy Immunol 21:508–514.
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Ozangüç N 2002 Levothyroxine versus ketotifen in the
treatment of patients with chronic urticaria and thyroid
autoimmunity. Dermatolog Treat 13:165–172.
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