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Effect of Levothyroxine Treatment on Clinical Symptoms
in Hypothyroid Patients with Chronic Urticaria and

Thyroid Autoimmunity
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Background: Thyroid autoimmunity has been increasingly
reported to be associated with chronic urticaria (CU), and the
possible clinical benefit of thyroid hormone or anti-thyroid
drugs in some CU patients with autoimmune thyroid disease
has been studied. However, the effect of thyroid hormone or
anti-thyroid drugs on clinical symptoms of CU remains
unclear. Objective: We investigated the clinical response of
urticaria to the treatment of thyroid dysfunction. Methods:
Medical records of patients with CU evaluated for thyroid au-
toimmunity and thyroid function were collected and
reviewed. Results: Of 184 patients with CU, 43 patients
(23.4%) had thyroid autoantibodies and 26 patients (14.1%)
had thyroid dysfunction. While none of the five patients with
Graves’ disease showed any improvement of urticaria after
treatment with anti-thyroid drugs, two of the 10 patients with
Hashimoto's thyroiditis showed improved urticaria after be-
ing treated with levothyroxine. Conclusion: Although levo-
thyroxine treatment was effective in a minority of patients
with CU, there may be a causal relationship between CU and
thyroid autoimmunity. (Ann Dermatol 28(2) 199 ~ 204, 2016)

-Keywords-
Thyroid disease, Thyroxine, Urticaria

Received February 24, 2015, Revised July 4, 2015, Accepted for
publication July 13, 2015

Comesponding author: Ai-Young Lee, Department of Dermatology, Dongguk
University Ilsan Hospital, 27 Dongguk-ro, Ilsandong-gu, Goyang 10326,
Korea. Tel: 82-31-961-7240, Fax: 82-31-961-7258, E-mail: lay5604@
naver.com

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

Copyright © The Korean Dermatological Association and The Korean
Society for Investigative Dermatology

INTRODUCTION

Chronic urticaria (CU) is defined as recurrent episodes of
wheals for at least 6 weeks. CU is a common disorder
with an estimated prevalence of 0.5% to 5% in the gen-
eral population'. Although there are several known causes
of CU, including physical stimuli, allergy, systemic illness,
drug or infection, no definitive cause of CU can be identi-
fied despite a thorough medical evaluation in 80% ~90%
of cases’.

Since the 1980s, an increasing number of reports have
suggested an association of CU with autoimmune disease.
The presence of a serum factor that induced an immediate
wheal-and-flare response following the intradermal in-
jection of autologous serum from 44% ~58% of patients
with CU has been reported and the presence of autoanti-
bodies capable of inducing mast cell degranulation was
noted™*. In the 1990s, studies demonstrated the presence
of immunoglobulin G (IgG) autoantibodies directed against
the @ subunit of the high-affinity IgE receptor’ and auto-
antibodies directed against IgE® in sera from 45% ~ 55% of
patients with CU. These autoantibodies have been shown
to activate blood basophils and cutaneous mast cells, re-
sulting in the release of histamine and other proin-
flammatory mediators’.

The association between CU and various autoimmune dis-
orders, including thyroid disease, rheumatoid arthritis, sys-
temic lupus erythematosus, Sjogren’s syndrome, and type
1 diabetes has been recognized as indirect evidence of an
autoimmune entity of CU®. Among them, autoimmune
thyroid diseases were the most commonly reported auto-
immune diseases in patients with CU’. Thyroid autoanti-
bodies, indicators for the diagnosis of autoimmune thyroid
disease, were found in 12% ~37% of patients with CU'"".
The role of thyroid autoantibodies in the pathogenesis of
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CU is debatable'. Several studies have suggested that
epitopic cross-reactivity between thyroid autoantibodies
and other autoantibodies found in CU lack evidence and
thyroid autoantibodies themselves have no in vivo effect
on mast cell and basophil releasability'*'*.

After a high prevalence of thyroid autoantibodies in pa-
tients with CU was reported, resolution of urticarial after
thyroid hormone replacement therapy in some patients
with concomitant thyroid autoimmunity was reported',
and some authors have subsequently recommended the
therapeutic use of thyroid hormone in patients with CU'®
However, to our knowledge, no studies have investigated
the clinical response of urticaria to the treatment of coex-
isting thyroid diseases in a Korean population. In this
study, we investigated the clinical response of urticaria to
the treatment of thyroid dysfunction in Korean patients
with CU.

MATERIALS AND METHODS

We retrospectively reviewed the records of patients with
CU seen at the Department of Dermatology or Allergy &
Clinical Immunology at Dongguk University llsan Hospital
(Goyang, Korea) from July 2005 to June 2013. The diag-
nosis of CU was established by the presence of inter-
mittent or continuous wheals for at least 6 weeks. Patients
were excluded if they had primarily physical urticaria,
food or drug-related urticaria, or urticaria vasculitis.
Demographic data and laboratory data were collected.
Serum-free T4 (FT4) (normal, 0.93 ~1.70 ng/dl), thyroid-stim-
ulating hormone (TSH) (normal, 0.27~4.20 ¢ U/ml), an-
ti-thyroperoxidase (TPO) (normal, 0~34.00 1U/dI), and
anti-thyroglobulin (TG) (normal, 0~115.00 1U/dl) anti-
body levels were measured by an electrochemiluminescence
immunoassay. Hypothyroidism was diagnosed by labo-
ratory criteria of FT4 <0.9 ng/dl and TSH >4.2 » U/ml.
Patients were classified as having subclinical hypo-
thyroidism if they had a normal FT4 level, but had an ele-
vated TSH level'’”. Hyperthyroidism was diagnosed by lab-
oratory criteria of FT4 >1.70 ng/dl and TSH <0.27 £ U/ml.
All patients with thyroid dysfunction were examined by an
endocrinologist. The clinical course of urticaria was re-
viewed in accordance with thyroid function. The clinical
effectiveness of levothyroxine (or anti-thyroid drugs) in CU
patients was defined as elimination of daily spontaneous
wheals or a significant reduction of medication to control
daily spontaneous wheals'*. The clinical response of urti-
caria was evaluated until the normalization of thyroid
function after treatment with levothyroxine (or anti-thyroid
drugs).

Data was analyzed using PASW Statistics ver. 18.0 (IBM
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Co., Armonk, NY, USA). Statistical significance was as-
sessed using the chi-square test and p-values<0.05 were
considered statistically significant.

RESULTS

Patient characteristics

In total, 184 patients with CU were enrolled in the study,
with a mean age of 37.8 years (range, 12~ 72 years). Of
the 184 patients, 56 were men (mean age, 37.8 years;
range, 12~72 years) and 128 were women (mean age,
37.8 years; range, 12~68 years). All patients reported
symptoms of CU for a mean duration of 14.6 months
(range, 2 months to 30 years).

Thyroid autoantibodies and other laboratory findings

Thyroid autoantibodies (anti-TPO and/or anti-TG) were de-
tected in 43 patients (23.4%) (5 men, 38 women). Of the
43 patients, 25 had increased levels of anti-TPO antibody,
38 had increased levels of anti-TG antibody, and 20 had
increased levels of both anti-TPO and anti-TG antibodies
(Table 1). The frequency of thyroid autoantibodies in wom-
en (29.7%, 38/128) was significantly higher than that in
men (8.9%, 5/56) (p=0.002) (Table 1). In patients with
thyroid autoantibodies, immunologic and other laboratory
testing was not significant (Table 2). Rheumatoid factor, as
well as complement C3 and C4, were normal in all patients.
Erythrocyte sedimentation rate was elevated in three
patients. Three patients had a persistent titer of anti-nu-
clear antibody =1:100 with no other evidence of con-
nective tissue disorder.

Thyroid function

Of the total 184 patients with CU, 26 patients (14.1%)
were found to have thyroid dysfunction (3 men, 23 wom-
en) and the remaining 158 patients (85.9%) were
euthyroid. Of the 26 patients with thyroid dysfunction,
eight were hyperthyroidic, 10 were hypothyroidic, and eight
were classified as having subclinical hypothyroidism (Table

Table 1. Prevalence of thyroid autoantibodies in patients with
chronic urticaria

. 0 Male Female Total
Thyroid autoantibodies (h=56) (n=128) (n=184)
Anti-TPO Ab 4 (7.1) 21 (16.4) 25 (13.6)
Anti-TG Ab 3 (5.4) 35 (27.3) 38 (20.7)
Anti-TPO Ab & anti-TG Ab 2 (3.6) 18 (14.1) 20 (10.9)
Total 5 (8.9)* 38 (29.7)* 43 (23.4)

Values are presented as number (%). TPO: thyroperoxidase, Ab:
antibodies, TG: thyroglobulin. *p=0.002.



3). The frequency of thyroid dysfunction in women (18.0%,
23/128) was significantly higher than that in men (5.4%,
3/56) (p=0.024) (Table 3). The frequency of thyroid dys-
function in patients with thyroid autoantibodies (48.8%,
21/43) was significantly higher than that in patients without
thyroid autoantibodies (3.6%, 5/141) (p<0.001) (Table 4).

Clinical response of urticaria to the treatment of thyroid
dysfunction

Of the eight patients with hyperthyroidism, five were diag-
nosed with Graves’ disease and treated with methimazole
(3 patients) or propylthiouracil (2 patients). Although thy-
roid hormone levels were normalized after treatment with
anti-thyroid drugs, none of the five patients showed any
improvement of their respective urticaria. All 10 patients
with hypothyroidism were diagnosed with Hashimoto’s
thyroiditis and treated with levothyroxine. As TSH levels
decreased after treatment with levothyroxine, two of the
10 patients with Hashimoto’s thyroiditis showed improve-
ment in their urticaria (Table 5). All eight patients with
subclinical hypothyroidism were not treated with levothyr-
oxine, but were given repeated thyroid function tests due

Table 2. Abnormal results of other laboratory tests in patients
with chronic urticaria with thyroid autoantibodies

Chronic Urticaria and Thyroid Autoimmunity

to the probability of developing a thyroid dysfunction.
None of the eight patients with subclinical hypothyroidism
experienced remission of urticaria during the follow-up
period.

DISCUSSION

Thyroid autoimmunity is characterized by the formation of
thyroid autoantibodies. Thyroid autoantibodies, indicators
for the diagnosis of autoimmune thyroid disease, were
found in 3% ~9% of the general population, with the

Table 3. Thyroid function in patients with chronic urticaria

Thyroid function Male Female Total
(n=56) (n=128) (n=184)
Euthyroidism 53 (94.7) 105 (82.0) 158 (85.9)
Thyroid dysfunction 3 (5.4) 23 (18.0) 26 (14.1)
Hyperthyroidism 1 (1.8) 7 (5.5) 8 (4.4)
Hypothyroidism 1(1.8) 9 (7.0) 10 (5.4)
Subclinical hypothyroidism 1 (1.8) 7 (5.5) 8 (4.4

Values are presented as number (%).

Table 4. Thyroid function based on the presence or absence of
thyroid autoantibodies in patients with chronic urticaria

Thyroid autoantibodies

. . Total

Abnormal Tested Abnormal Thyroid function Positive Negative —184

Test (n )

range patient (n) patient (n) (n=43) (n=141)

Rheumatoid factor >20 1U/ml 34 0 Euthyroidism 22 (51.2) 136 (96.5) 158 (85.9)
C3 >180 mg/dl 32 0 Thyroid dysfunction 21 (48.8)* 5 (3.6)* 26 (14.1)
C4 >40 mg/dl 40 0 Hyperthyroidism 7 (16.3) 1 (0.7) 8 (4.3)
Anti-nuclear antibody >1:100 38 3 Hypothyroidism 10 (23.3) 0 (0) 10 (5.4)
ESR >20 mm/hr 40 3 Subclinical hypothyroidism 4 (9.3) 4 (2.8) 8 (4.4)

ESR: erythrocyte sedimentation rate.

Values are presented as number (%). *p<0.001.

Table 5. Features of the twopatients with Hashimoto’s thyroiditis who showed improved urticaria after treatment with levothyroxine

. Before/after Medication
. Dose of Time to .
Patient ~ Sex/age . requirements
LT4 remission bef Outcome
no. tyn) d K TSH* FT4*  Anti-TPO Ab* Anti-TG Ab*  before LT4
(mg/day)  (wk)
therapy
1 Female/51 0.05~0.1 6 6.45/3.43 0.85/1.52 138.3/109.4 528.4/485.4 Azelastine, No hives for 6
levocetirizine, mo; LT4
olopatadine
2 Female/31 0.05~0.1 8 7.00/2.96 0.74/1.11  >600/ND 305.5/ND Prednisolone,  Rare hives for

fexofenadine, >1 yr; LT4,
levocetirizine, Ebastine (prn
ebastine, only)
pemirolast

LT4: levothyroxine, TSH: thyroid-stimulating hormone, FT4: free T4, TPO: thyroperoxidase, Ab: antibodies, TG: thyroglobulin, ND:
test not done, prn: as needed. *Normal values: TSH, 0.27~4.20 1U/ml; FT4, 0.93~1.70 ng/dl; anti-TPO Ab, 0~ 34.00 1U/dl; anti-TG

Ab, 0~115.00 1U/dI.

Vol. 28, No. 2, 2016 201



DH Kim, et al

prevalence increasing markedly in women above the age
of 45 years'®. The prevalence of thyroid autoantibodies in
the general Korean population was reported to be 8.9% .
In this study, we detected thyroid autoantibodies in 23.4%
of patients with CU. This result is consistent with previous
reports in which thyroid autoantibodies were found in
12%~37% of CU patients (Table 6)'*'"'®"72%% Qur study
showed that the prevalence of thyroid autoantibodies was
significantly (p<0.05) higher in Korean patients with CU
than the assumed prevalence (less than 9%) in the general
Korean population.

The clinical presentation of thyroid autoimmunity varies
from hypothyroidism in Hashimoto’s thyroiditis to hyper-
thyroidism in Graves’ disease. Hypothyroidism or sub-
clinical hypothyroidism is more frequent than hyper-
thyroidism in patients with CU*°. In this study, the preva-
lence of hyperthyroidism, hypothyroidism, and subclinical
hypothyroidism in patients with CU was 4.3% (men 1.8%,
women 5.5%), 5.4% (men 1.8%, women 7.0%), and 4.3%
(men 1.8%, women 5.5%), respectively. The prevalence
of hyperthyroidism, hypothyroidism, and subclinical hy-

pothyroidism in the general Korean population has been
reported to be 0.6% (men 0.4%, women 0.8%), 0.3%
(men 0.1%, women 0.5%), and 1.8% (men 1.1%, women
2.7%), respectively”’. Although it is difficult to compare
the prevalence of thyroid dysfunction reported by different
groups due to the differences in the study population, our
data showed a high prevalence of thyroid dysfunction in
patients with CU. The incidence of thyroid dysfunction
has been reported as 12% ~29% in CU patients and
24% ~55% in thyroid antibody-positive patients with CU
(Table 7)'7?%%% Our results confirmed these previous
studies showing that thyroid dysfunction was present in
14.1% of patients with CU and that the prevalence in-
creased to 48.8% if CU was accompanied by thyroid
autoantibodies.

In this study, two of the 10 patients with Hashimoto’s thy-
roiditis showed improved urticaria after treatment with
levothyroxine, whereas none of five patients with Graves’
disease showed any improvement of urticaria after treat-
ment with anti-thyroid drugs. While the remission of urti-
caria after treatment with anti-thyroid drugs in patients

Table 6. Frequency of thyroid autoantibodies in patients with chronic urticaria according to the literature

Thyroid autoantibodies

Literature No. of patient A
ANti-TPO Ab  AntiTG Ab ANG-TPO Aband o,
anti-TG Ab
Turktas et al., 1997, Turkey® 94 11 (11.7) 9 (9.6) 9 (9.6) 11 (11.7)
Gaig et al., 2000, Spain'® 170 Not specified 25 (14.7)
Zauli et al., 2002, Italy” 122 7 (22.1) 25 (20.5) 17 (13.9) 35 (28.7)
Kikuchi et al., 2003, USA? 282 7 (16.6) 24 (8.5) 16 (5.7) 55 (19.5)
Verneuil et al., 2004, France” 45 8 (17.8) 8 (17.8) 4 (8.9) 12 (26.7)
Palma-Carlos and Palma-Carlos, 2005, Portugal" 56 5 (26.8) 13 (23.2) 12 (21.4) 16 (28.6)
Cebeci et al., 2006, Turkey'” 140 7 (19.3) 23 (16.4) 9 (6.4) 41 (29.3)
Feibelmann et al., 2007, Brazil' 49 6 (12.2) 2 4.1) 2 4.1) 6 (12.2)
Kim et al., 2011, Korea® 45 1 (24.4) 6 (13.3) 4 (8.9) 13 (28.9)
Lee et al., 2013, Korea® 194 4 (17.5) 64 (33.0) 24 (12.4) 72 (37.1)
Present study 184 5 (13.6) 38 (20.7) 20 (10.9) 43 (23.4)
Values are presented as number (%). TPO: thyroperoxidase, Ab: antibodies, TG: thyroglobulin.
Table 7. Thyroid function in patients with chronic urticaria with thyroid autoimmunity according to the literature
Thyroid dysfunction
Literature No. of patient Euthyroidism Sulbellinfeal

Hyperthyroidism Hypothyroidism hypothyroidism Total
Lenznoff et al., 1983, Canada®™ 17 11 (64.7) 3 (17.6) 3 (17.6) - 6 (35.3)
Turktas et al., 1997, Turkey® 11 5 (45.5) 1 (9.1) 3 (27.3) 2 (18.2) 6 (54.5)
Asero et al., 2003, Italy® 66 46 (69.7) 4 (6.1) 16 (24.2) 0 (30.3)
Cebeci et al., 2006, Turkey' 41 31 (75.6) 2 (4.9) 1 (2.4) 7 (17.1) 10 (24.4)
Present study 43 22 (51.2) 7 (16.3) 0 (23.3) 4 (9.3) 21 (48.8)

Values are presented as number (%).
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Table 8. Clinical response of hypothyroid patients with chronic urticaria with thyroid autoimmunity to treatment with levothyroxine

according to the literature

Literature No. of patient Partial-to-Complete remission No response

Leznoff and Sussman, 1989, Canada' 46 8 (17.4) 38 (82.6)
Gaig et al., 2000, Spain'® 9 8 (88.9) 1 (11.1)
Kandeel et al., 2001, USA® 14 3 (21.4) 11 (78.6)
Levy et al., 2003, Israel®' 3 0 3 (100)
Aversano et al., 2005, ltaly* 8 8 (100) 0

Nuzzo et al., 2011, ltaly® 10 0 10 (100)
Present study 10 2 (20.0) 8 (80.0)

Values are presented as number (%).

with Graves’ disease has been reported in only a few an-
ecdotal cases, the resolution of urticaria after levothyrox-
ine treatment in patients with Hashimoto’s thyroiditis has
been reported by several authors (Table 8)">'%*** Although
treatment of thyroid dysfunction was effective in a minor-
ity of patients with CU, the results suggest a causal rela-
tionship between CU and thyroid autoimmunity. The un-
derlying mechanisms by which anti-thyroid drugs alleviate
urticaria remains unknown. However, levothyroxine ther-
apy has been suggested to improve urticaria in patients
with Hashimoto’s thyroiditis'*. There is evidence for a re-
lationship between the degree of inflammation in the thy-
roid and the presence of urticaria®*. Rumbyrt et al."*
posed that an inflammatory response in the thyroid gland
leads to a generalized inflammatory state and lowers the
threshold of mast cells to other stimuli and Aversano et
al.>* hypothesized that TSH might drive the production of
proinflammatory cytokines and can regulate the immune
response. According to these hypotheses, levothyroxine
therapy would reduce the inflammatory response by TSH
suppression and thus reduce the symptoms of urticaria®.
These hypotheses remain unproven.

While the present study has limitations owing to its retro-
spective design with a potential of selection bias, it pro-
vides important information about the prevalence of thy-
roid autoantibodies and thyroid dysfunction in Korean CU
patients. Although treatment of thyroid dysfunction was ef-
fective only in a minority of patients with CU (two of the
10 patients with Hashimoto’s thyroiditis), the association
with thyroid autoimmunity must be considered in patients
with CU. Further studies are needed to determine the ef-
fect of thyroid hormones on CU.

pro-
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