Journal of Pakistan Association of Dermatologists. 2019; 29(4): 361-368.

Original Article

Frequency of thyroid autoimmunity and thyroid
dysfunction in patients of chronic spontaneous
urticaria in our population
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Objective To calculate the frequency of thyroid autoimmunity (TA) and thyroid dysfunction in
patients of chronic spontaneous urticaria (CSU) in our population.

Methods This cross-sectional study was conducted in Dermatology outpatient department of Saifee
Hospital Trust, Karachi for a period of twelve months. Clinically diagnosed, 55 cases of CSU of
either gender, age >12 years, having urticaria for 6 months or more were included via non-
probability consecutive sampling technique. Thyroid functions tests (TFT), thyroid autoantibodies
(TAADbs) i.e. anti-thyroid peroxidase and anti-thyroglobulin antibodies, and antinuclear antibodies
(ANA) were performed and results were recorded.

Results In our study; the mean age was 32.7£12.8 years and mean duration of symptoms was
24.3+25.1 months. Out of 55 patients; 39 (70.9%) were female, 16 (29.1%) were male, and male to
female ratio was 1:2.4. TA was present in 30 (54.5%) patients. 9 (16.4%) patients were ANA
positive. TFT showed that 40 (72.7%), 10 (18.2%) and 5 (9.1%) patients were euthyroid,
hypothyroid and hyperthyroid respectively. As compared to men, high percentage of women were
found to be anti-thyroid peroxidase (P=0.005), anti-thyroglobulin (P=0.011), and ANA (P=0.046)
positive. Patients having urticaria for longer duration were found to be TAAbs positive (P=0.014).
Higher proportion of patients with TA diagnosed with hyperthyroidism and hypothyroidism. Anti-
thyroid peroxidase antibody was more common but anti-thyroglobulin antibody was more
associated with hypothyroidism (P=0.008).

Conclusion The authors conclude that association between CSU and TA is statistically significant
and a notable percentage of CSU patients have thyroid dysfunction. We recommend full TFT and
TAADbs screening in all patients with CSU.
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Chronic spontaneous urticaria (CSU) is a
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common skin disorder and it is characterized by
recurrent development of transient, itchy,

Consultant Dermatologist, erythematous weals (hives) daily or almost daily
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studies.? CSU is divided into two main types;
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chronic idiopathic urticaria (CIU) and chronic
autoimmune  urticaria  (CAU).! Idiopathic
indicates that no cause, relation or aetiology is
identified for development of weals while the
relation of CAU with autoimmunity is supported
by detection of various autoantibodies in blood
and positive association with HLA subtypes
DRB*04 and DQB1*0302.® Furthermore,
resolution of symptoms with plasmapheresis and
intravenous immunoglobulins also potentiate the
concept of autoimmune aetiopathogenesis.**

Chronic autoimmune urticaria is associated with
many autoimmune disorders. The most common
among these is thyroid autoimmunity.® The
prevalence of thyroid autoimmunity (TA) in
patients of CSU has been reported from 4.3-57%
in the literature.®> Upon further evaluation of
patients with positive TA, another 5-10%
patients had been detected with different thyroid
disorders.’

Aim

The objectives of this study were: 1) to
determine  the  frequency of  thyroid
autoimmunity in patients of CSU in our
population by measuring anti-thyroid peroxidase
and anti-thyroglobulin antibodies, and 2) to
ascertain frequency of thyroid dysfunction in
antibody positive and negative patients of CSU.

Methods

This cross sectional study was conducted in
OPD of Dermatology department, Saifee
Hospital Trust, Karachi, Pakistan from 1%
January 2018 to 31% December 2018. The cases
were selected via non probability consecutive
sampling technique. 55 subjects meeting the
selection criteria were enrolled in this study after
verbal informed consent. Consent was taken
from parents in cases under 18 years of age.

Cases of CSU were diagnosed clinically, age 12
years and above, of either gender with history of
chronic urticaria for 6 months or more, not
received any treatment or off from all types of
treatment (oral and topical) for at least 1 month
were included. Patients with active infections,
worm infestations, anemia, inducible urticarias,
urticarial  vasculitis, drug-induced urticaria,
patients on steroids or immunosuppressive
therapies, known case of thyroid, liver or kidney
diseases, pregnant and lactating mothers were
excluded.

After enrollment of cases; complete blood
picture, thyroid function tests (TFT), antinuclear
antibodies (ANA), and thyroid autoantibodies
(TAAbs) were performed in all cases. Anti-
double stranded DNA (anti-ds-DNA) was
performed only in ANA positive cases. TFT
include free levels of tri-iodothyronine (FT3) &
thyroxine (FT,), and serum thyroid stimulating
hormone (TSH) levels. While in TAADs profile,
only serum anti-thyroid peroxidase (anti-TPO)
and anti-thyroglobulin (anti-Tg) antibodies were
performed because of limited availability of
thyroid immunoassays.

Data was entered and analyzed by using SPSS
(statistical package of social sciences) version
24.0. MeantSD & Median (IQR) were
computed for quantitative variables like age and
duration of urticaria. Frequency and percentage
were computed for all the categorical variables
like gender, thyroid autoantibodies and thyroid
function test results. Independent sample T-test
and Mann-Whitney U test were applied as
appropriate to assess significant difference in
age and duration between both the genders and
thyroid immunoassay analysis. ANOVA and
Kruskal-Wallis test were applied as appropriate
to assess significant difference in age and
duration of urticaria. Pearson’s Chi-Square test
was applied as appropriate to assess significant
difference between TAADbs positive and negative
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cases. P-value <0.05 was considered as

statistically significant.
Results

A total of 55 patients were enrolled in the study,
out of which 39 (70.9%) were females and 16
(29.1%) were males. The male to female ratio in
our study was 1:2.4. Mean age of patients was
32.7+12.8 years and mean duration of symptoms
was 24.3+25.1 months. Thyroid autoimmunity

was detected in a total of 30 (54.5%) patients.

In our study; 25 (45.5%) patients were positive

Table 1 Comparative analysis between genders

for both anti-TPO and anti-Tg antibodies while 5
(9%) patients were only anti-TPO antibody
positive. Overall anti-TPO positivity was present
in 30 (54.5%) patients. None of the patients
showed anti-Tg antibody positivity alone. 25
(45.5%) patients did not show any positive
antibody titer in the blood. Only 9 (16.4%)
patients were ANA positive and 2 out of these
were anti-ds-DNA positive (Figure 1). Results
of TFT showed that 40 (72.7%), 10 (18.2%) and
5 (9.1%) patients were euthyroid, hypothyroid
and hyperthyroid respectively in our study
(Figure 1).

Sex

Female NMale Total P-value
Age in years
Mean = SD 32.4+13.2 33.4+124 32.7+12.8
Min-Max 12 -65 17 - 60 12 -65 0.798'
Median (IQR) 30 (25-44) 30 (23.5-42) 30 (25-42)
Duration in months
Mean + SD 27.6 +£28.9 16.1£6.9 243+251
Min-Max 6-120 6-30 6-120 0.349!
Median (IQR) 16 (12-24) 15.5 (12-22.8) 16 (12-24)
Anti-TPO antibody n (%)
Negative 13 (33.3) 12 (75) 25 (45.5)
Positive 26 (66.7) 4 (25) 30 (54.5) 0.005 "
Total 39 (100) 16 (100) 55 (100)
Anti-Thyroglobulin antibody n (%)
Negative 17 (43.6) 13 (81.3) 30 (54.5)
Positive 22 (56.4) 3(18.8) 25 (45.5) 0.011°"
Total 39 (100) 16 (100) 55 (100)
Thyroid autoimmunity n (%)
Negative 13 (33.3) 12 (75) 25 (45.5)
Positive 26 (66.7) 4 (25) 30 (54.5) 0.005°"
Total 39 (100) 16 (100) 55 (100)
ANA n (%)
ANA -ve 30 (76.9) 16 (100) 46 (83.6)
ANA +ve 9 (23.1) 0 (0) 9 (16.4) 0.046™
Total 39 (100) 16 (100) 55 (100)
Anti-ds-DNA n (%)
Anti-ds-DNA -ve 37 (94.9) 16 (100) 53 (96.4)
Anti-ds-DNA +ve 2 (5.1) 0 (0) 2 (3.6) 1.000'
Total 39 (100) 16 (100) 55 (100)
Results of TFT n (%)
Euthyroidism 26 (66.7) 14 (87.5) 40 (72.7)
Hyperthyroidism 4 (10.3) 1(6.3) 5(9.1) 0.349'
Hypothyroidism 9(23.1) 1(6.3) 10 (18.2) '
Total 39 (100) 16 (100) 55 (100)

*P-value <0.05, ' Independent sample t-test, \ Mann-Whitney U test, T Chi-square test, ' Fisher-Exact test
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Table 2 Immunoanalysis of thyroid autoantibodies

Immunoanalysis

Negative Positive P-value
Anti-TPO antibody
Age in years
Mean + SD 35+ 13.7 30.7+11.9
Min-Max 12 -65 12-54
Median (IQR) 32 (27-43) 29 (23-40.3) 0.223'!
Duration in months
Mean + SD 19.4+19.9 28.4+ 284
Min-Max 6-96 12-120
Median (IQR) 12 (8-24) 21 (13.8-24) 0.014™
Anti-Thyroglobulin antibody
Age in years
Mean + SD 34.3+134 30.7+x12.1
Min-Max 12 -65 12 -54
Median (IQR) 31.5 (27.5-42.5) 27 (23-40.5) 0.308!
Duration in months
Mean £ SD 228+ 259 26245
Min-Max 6-120 12-120
Median (IQR) 14.5 (8-24) 18 (13.5-24) 0.014™
Thyroid autoimmunity
Age in years
Mean + SD 35+ 13.7 30.7+11.9
Min-Max 12 -65 12 -54
Median (IQR) 32 (27-43) 29 (23-40.3) 0.230'
Duration in months
Mean + SD 19.4+£19.9 28.4+284
Min-Max 6 - 96 12-120
Median (IQR) 12 (8-24) 21 (13.8-24) 0.014™
ANA
Age in years
Mean + SD 32.7+13.1 32.7+125
Min-Max 12 -65 12-54
Median (IQR) 30 (24.5-42) 31 (24.5-42.5) 0.230'
Duration in months
Mean + SD 22.6 £23.3 32.7+33
Min-Max 6-120 12-120
Median (IQR) 15 (12-24) 24 (21-24) 0.0147

*P-value <0.05, ' Independent sample T-test, ' Mann-Whitney U test

Total patients enrolled
n=55

A 4

Gender:
Female: 39 (70.9%)
Male: 16 (29.1%)

Immunoanalysis (+ve results)

Anti-TPO antibody: 30 (54.5%)
Thyroglobulin antibody: 25 (45.5)
Thyroid autoimmunity: 30 (54.4%)

ANA: 9 (16.4%)
Ds-DNA: 2 (3.6%)

A J

Euthyroidism: 40 (72.77%)
Hyperthyroidism: 5 (9.1%)
Hypothyroidism: 10 (18.2%)

Results of TFTs

Figure 1 Overview of our results

On comparative analysis; significantly higher
proportion of women were found to be anti-
TPO, anti-thyroglobulin, and ANA positive as
compared to men. P values were 0.005, 0.011
and 0.046 respectively (Table 1). While
differences in age, duration of urticaria and
results of TFT were not statistically significant
between the genders. P values were 0.798, 0.349
and 0.349 respectively (Table 1).

For analysis of thyroid immunoassays; we
compared TAADs positive and negative patients.
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P values were statistically significant with
duration of urticaria but not with age of the two
groups (Table 2). Patients who had urticaria for
longer duration were found to be thyroid
autoantibodies positive. Furthermore, it was
found that significantly higher proportion of
patients ~ with  positive ~ TAAbs  had
hyperthyroidism and  hypothyroidism  as
compared to those who are antibody negative
(Table 3). Overall, 27.3% patients in our study
were diagnosed with thyroid dysfunction; 18.2%
were having hypothyroidism while 9.1% had
hyperthyroidism. Upon comparison of both
autoantibodies; we found that patients who were
anti-Tg positive were more commonly
associated with hypothyroidism. P value was
0.008 (Table 3).

Discussion

The cause of chronic spontaneous urticaria
(CSU) remains a complex mystery for centuries.
However, in last few decades, detection of
different functional autoantibodies in the sera of
patients suffering from CSU provided a clue
towards autoimmune aetiopathogenesis of this
disease, although not in all sufferers but at least
in half of them.® The most important in this
regard is thyroid autoimmunity. TA is a classical
autoimmune, organ-specific  disorder. The
distinctive feature of TA is presence of multiple

thyroid autoantibodies (TAADs). The only way
to confirm it is by measuring serum TAAbs.’
First time urticaria was linked with thyroiditis by
Midelfart et al.'® in 1983 and first ever thyroid
autoantibody was detected in blood and reported
by Leznoff et al.™ in the same year.

In our study, the meantSD for age of CSU
patients was 32.7+12.8 years. Similar age of
patients was also reported by Aamir et al. from
Pakistan’, Siddalingappa et al.*?, Jindal et al. =,
and Mariyath et al." from India, and Kasumagic-
Halilovic from Bosnia and Herzegovina.?

In our study, 70.9% patients were females while
29.1% were males with a male to female ratio of
1:2.4. Nearly similar ratios were also reported by
many  others from  Asia.  Mariyath,'
Siddalingappa,® and Kim' reported ratios of
1:3, 1:2.1, and 1:4 respectively in their studies
which is consistent with our study.

In our study, 54.5% patients were showing
thyroid autoimmunity. Among these 45.5%
patients were positive for both anti-TPO and
anti-Tg antibodies while 9% patients were only
anti-TPO antibody positive. Overall, 27.3%
patients were diagnosed with  thyroid
dysfunction as well; 18.2% with hypothyroidism
and 9.1% with hyperthyroidism.

Table 3 Comparative analysis of thyroid autoantibodies positive and negative cases

Antibody test

Results of TFT Positive Negative Total P value
n (%) n (%) n (%)

Anti-TPO antibody

Euthyroidism 17 (56.7) 23 (92) 40 (72.7)

Hyperthyroidism 4 (13.3) 1(4) 5(9.1)

Hypothyroidism 9 (30) 1(4) 10 (18.2)

Total 30 (100) 25 (100) 55 (100) 0.013"

Anti-Thyroglobulin antibody

Euthyroidism 13 (52) 27 (90) 40 (72.7)

Hyperthyroidism 3(12) 2 (6.7) 5(9.1)

Hypothyroidism 9 (36) 1(3.3) 10 (18.2)

Total 25 (100) 30 (100) 55 (100) 0.008"

T Chi-Square test
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Kasumagic-Halilovic et al. from Bosnia and
Herzegovina reported TA in 52.85% patients;
anti-TPO positivity in 30% and anti-Tg
positivity in 22.85% of patients and a further
18.57% patients were both antibodies positive.
P wvalue was <0.001. Thyroid function
abnormalities was found in 11.43% patients.®

Aamir et al. from Pakistan™ compared
frequencies of anti-Tg and anti-TPO antibodies
in patients of chronic urticaria with healthy
controls and reported anti-Tg positivity in 42%
and anti-TPO positivity in 57%. P value was
<0.001. Very similar results were published in
another study from Pakistan, i.e. 42.6% and
57.4% CSU cases were positive for anti-Tg and
anti-TPO antibodies, but they lacked the controls
and all patients were females. P value was
<0.05. Furthermore, 42% patients were
diagnosed with hypothyroidism while none was
having hyperthyroidism.”’

Sibgatulina et al. from Russia noticed anti-TPO
and anti-Tg antibodies were positive in 35.4%
and 30.7% respectively in patients of chronic
relapsing urticaria. They also proposed that these
TAADbs are involved in mechanism of formation
of chronic relapsing urticaria. TFT were not
checked.*®

Palma-Carlos et al. from Portugal notified TA in
28.6% of patients. Anti-TPO positivity in 26.8%
and anti-Tg positivity in 23.2% of patients,
while 21.4% patients were both antibodies
positive. Only 7% patients were having
abnormal TFT."

Diaz-Angulo et al. from Spain performed a case-
control study and detected anti-TPO and anti-Tg
positivity in 20.4% and 15.2% of CSU patients
respectively, while 8.7% were positive for both
antibodies. P value was <0.001. They also
reported that 14.9% patients were detected with
some form of thyroid dysfunction; most

common were subclinical hypothyroidism
(5.8%) and subclinical  hyperthyroidism
(5.5%)."

Bakos and Hillander strongly believed that there
is a significant relation between CAU and TA.
In their comparative study which involved CAU
and CIU patients; they reported anti-TPO
positivity in 42.3% of CAU and 13.6% of CIU
patients (P=0.03) and presence of Helicobacter
pylori infection in 90.9% of CAU and 46.7% of
CIU patients (P=0.02). They also proposed that
Helicobacter pylori infection might have a
triggering role in aetiopathogenesis of CAU as
well as in cases of CIU. TFT were not
mentioned.™

Cebeci et al. in a case-control study from Turkey
delineated presence of TAAbs in 29.28% of
CSU patients and 5.52% of controls. Anti-TPO,
anti-Tg and both antibodies were positive in
19.3%, 16.4% and 6.4% respectively. P value
was <0.001. Among TAAbs positive cases;
24.4% were detected with thyroid dysfunction®

Zauli et al. from Italy documented presence of
TAAbs in 29% of chronic urticaria patients
while 40% of these found to have concomitant
thyroid dysfunction upon subsequent work up.°

Asero et al. also from ltaly reported detection of
circulating TAAbs in 26% of CSU patients, and
one-fourth of these antibodies positive patients
were diagnosed with hypothyroidism on further
investigation.?

Results of all above mentioned studies are
consistent with our research. We are describing
a high frequency of TAAbs (54.5%) as
compared to most of the studies, high percentage
of CSU patients (45.5%) with both
autoantibodies positive, anti-TPO is more
common (54.5%) in our CSU cohort (Figure 1)
while anti-Tg positive patients more often had
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hypothyroidism (36%) (Table 3). These findings
have not been documented in literature more
often by others. Reasons could be multifactorial
and explanations are also not unidirectional.

First; the frequencies of TAAbs in different
populations is different because of some genetic
predisposition to  autoimmune  diseases.
Especially studies from Pakistan™*® reported
high frequencies of TA in patients of CSU, as by
our study as well.

5

Second; our patients were mostly adolescents
and young (mean age: 32.7 years) and
Chanprapaph and colleagues from Thailand
documented that chances of having CAU is
more among CSU patients when they are
younger than 35 years of age.?

Third; many of our patients were also ANA
positive (16.4%). Lazurova and colleagues®
from Slovakia proposed that the presence of
different non-organ-specific antibodies (like
Rheumatoid factor and ANA etc.) may induce
production of multiple other autoantibodies
(organ-specific and non-organ-specific) by
immune cells and also by thyroid epithelial cells
which can result in production of high amount of
TAADbs, and subsequently lead to development
of autoimmune thyroid disease and CAU.

Recently, Bagnasco and colleagues® from Italy
have demonstrated high levels of circulating
TAADbs in blood of chronic urticaria patients.
They showed that when these autoantibodies
bound to the surface of mast cells and basophils,
can directly increase their sensitivity to many
circulating agents leading to easy susceptibility
of mast cells and basophils for degradation and
release of chemokines and cytokines which then
result in production of urticarial weals.

Conclusion

The existence of thyroid autoimmunity with
chronic urticaria is an established fact. Early
detection of autoantibodies and thyroid
dysfunction may help in better control of
urticaria. Proper management of thyroid disorder
may also prevent patients from going in to
disease related complications. We recommend to
perform thyroid autoantibody profile and thyroid
function tests in all patients of CSU, especially
in females and all patients under 35 years of age.
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