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Screening of thyroid function and
autoantibodies in patients with alopecia

areata: A systematic review and
meta-analysis
Solam Lee, MD, Young Bin Lee, MD, Beom Jun Kim, MD, and Won-Soo Lee, MD, PhD

Wonju, Republic of Korea
Background: Several studies have reported associations between alopecia areata and diverse thyroid
diseases.
Objective: To investigate the odds ratio and prevalence rate of thyroid dysfunction and autoimmune
thyroid diseases in patients with alopecia areata.
Methods: A systematic review of the studies published before March 20, 2018, was performed by using the
MEDLINE, Embase, Web of Science, and Cochrane Library databases. The clinical and laboratory findings
associated with thyroid dysfunction and autoimmunity were extracted for quantitative analysis.
Results: A total of 50 studies were analyzed. Patients with alopecia areata had higher odds of abnormal
findings on thyroid function tests, thyroid dysfunction, positive thyroid autoantibodies, and autoimmune
thyroid diseases. Moreover, their prevalence rate was much higher than that in the general population.
Limitations: The heterogeneity in baseline characteristics and outcome reporting across the studies.
Conclusion: Current evidence suggests that thyroid dysfunction and autoimmune thyroid diseases are more
prevalent in patients with alopecia areata. Clinicians may be encouraged to screen for the associated signs
and symptoms to achieve better outcomes. ( J Am Acad Dermatol 2019;80:1410-3.)
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Abbreviation used:

AA: alopecia areata
A
lopecia areata (AA) is an autoimmune disor-
der associated with diverse systemic and
psychiatric conditions.1,2 In several studies,

an association between AA and thyroid diseases has
been reported, and many practitioners perform thy-
roid function and autoantibody tests for patients with
AA in daily practice.3,4 On the other hand, some
studies have shown an inconsistent association be-
tween them and have discouraged routine work-up
for thyroid diseases in patients with AA.5,6 This
systematic review and meta-analysis aimed to inves-
tigate the association between AA and diverse
ment of Dermatology and Institute of Hair and

icine, Yonsei University Wonju College of Med-
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thyroid diseases and to estimate their odds and
mean prevalence rate in patients with AA versus in
the general population.7

MATERIALS AND METHODS
Two main reviewers independently searched the

MEDLINE, Embase, and Cochrane databases and
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Web of Science for studies published before March
20, 2018, using key words alopecia areata, thyroid,
comorb*, prevalen*, associ*, relation*, and risk*.
Observational studies that investigated thyroid dis-
eases or their associated laboratory findings were
included, whereas studies limited to pediatric pa-
tients, any case reports, and reviews were excluded.
CAPSULE SUMMARY

d Although an association between
alopecia areata and thyroid diseases has
been suggested, quantification is
required to measure the usefulness of
screening.

d This meta-analysis suggests that it might
be beneficial to screen for the signs and
symptoms associated with thyroid
dysfunction and autoimmune thyroid
diseases in patients with alopecia areata.
The case-control studies
were evaluated to quantify
the odds ratio and number
needed to screen for thyroid
dysfunction, autoimmune
thyroid diseases, and their
associated laboratory find-
ings in patients with AA
versus in non-AA controls.
To estimate the mean preva-
lence rate in patients with
AA, the results of both
cross-sectional and case-
control studies were synthe-
sized. A random-effects
model was used because of

the heterogeneity of the studies. All analyses were
performed by using Comprehensive Meta-Analysis
software (version 3.3.0, Biostat, Englewood, NJ).

RESULTS
In total, 17 comparative case-control studies of

patients with AA and non-AA controls (Supplemental
Table I2,5,6,8-21; available at http://www.jaad.org)
and 33 noncomparative cross-sectional studies
(Supplemental Table II3,4,22-52; available at http://
Table I. Prevalence of thyroid dysfunction, autoimmune t
function and autoantibody tests in patients with alopecia

Condition

Prevalence i

patients with

alopecia areata

Findings associated with thyroid dysfunction
Altered serum free triiodothyronine level 7.0
Altered serum free thyroxine level 6.5
Altered serum thyrotropin level 10.0
Hyperthyroidism 1.1
Subclinical hyperthyroidism 3.4
Hypothyroidism 2.3
Subclinical hypothyroidism 9.3
Thyroid dysfunction 13.3

Findings associated with autoimmune thyroid diseases
Thyroglobulin antibodyepositive 16.5
Thyroid peroxidase antibodyepositive 17.6
Graves disease 1.4
Hashimoto thyroiditis 2.9

Miscellaneous or unspecified thyroid diseases 8.6
www.jaad.org) were identified. The mean preva-
lence rate of thyroid diseases and their associated
laboratory findings in patients with AA are summa-
rized in Table I, and their meta-analyzed odds ratio
and numbers needed to treat compared with the
non-AA controls are presented in Fig 1.
hyroid diseases, and ab
areata

n

, %

95% confidence

interval, % Stu

4.4-11.0
3.9-10.6 1
4.3-21.4
0.5-2.4 1
0.1-10.6
1.2-4.3 1
6.1-14.1
7.2-23.2

10.4-25.2 1
12.6-24.0 1
0.5-4.2
0.9-8.6
6.4-11.5 2
DISCUSSION
Patients with AA had

higher odds of thyroid
dysfunction and were more
likely to have abnormal find-
ings on free triiodothyronine,
free thyroxine, and thyro-
tropin levels. Moreover, auto-
immune thyroid diseases
were significantly prevalent
in patients with AA. The pos-
itive screening rates for thyro-
globulin and thyroid
peroxidase antibodies were
significantly higher in pa-
tients with AA. The preva-
lence of thyroid dysfunction and positive
autoantibody rates were much higher in patients
with AA than in the general population in the
United States.7

A limitation of this study is the baseline hetero-
geneity of the included studies. Moreover, in many
studies, a clear distinction between overt and
subclinical disease was not made. Further sub-
group analysis or meta-regression with patient
characteristics, including patient age and AA
normal findings on thyroid

dy

Alopecia

areata, n

Prevalence in the

general US

population, %7

8 787 d
1 2292 d
9 1074 7.9
2 4677 0.5
3 242 0.7
4 4879 0.3
5 420 4.3
5 437 d

0 836 10.4
5 1512 11.3
4 14301 d
4 12642 d
3 13740 d
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http://www.jaad.org


Conditions
Odds 
ratio

95%
Confidence

interval

Number
needed to 

screen Study

Alopecia 
areata,

n
Control,

n Odds ratio

Findings associated with thyroid dysfunction

Altered serum free triiodothyronine level 2.48 ( 1.32 – 4.69 ) 16.9 3 320 320

Altered serum free thyroxine level 2.10 ( 0.79 – 5.56 ) 24.4 4 378 632

Altered serum thyrotropin level 2.61 ( 0.92 – 7.45 ) 26.3 3 268 522

Hyperthyroidism 2.08 ( 0.38 – 11.46 ) 83.3 4 2238 1223

Subclinical hyperthyroidism 5.55 ( 1.73 – 17.85 ) 27.0 2 112 594

Hypothyroidism 1.55 ( 0.74 – 3.26 ) 200.0 4 2238 1223

Subclinical hypothyroidism 19.61 ( 4.07 – 94.41 ) 12.0 3 212 644

Unspecified thyroid dysfunction 4.36 ( 1.19 – 15.99 ) 11.6 3 162 625

Findings associated with autoimmune thyroid diseases

Thyroglobulin antibody positive 5.36 ( 1.89 – 15.23 ) 8.0 6 530 2670

Thyroid peroxidase antibody positive 3.86 ( 2.19 – 6.80 ) 7.3 9 844 2894

Graves disease 2.07 ( 1.80 – 2.38 ) 83.3 1 12199 60995

Hashimoto thyroiditis 2.15 ( 1.71 – 2.70 ) 200.0 1 12199 60995

Miscellaneous or unspecified thyroid diseases 1.99 ( 1.29 – 3.06 ) 13.2 6 5265 784684

0 .1 1 1 0 1 0 0

Fig 1. Summary of case-control studies. The forest plot shows the meta-analyzed odds ratio of
thyroid dysfunction, autoimmune thyroid diseases, and their associated laboratory findings in
patients with alopecia areata versus in the controls.
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subtype, were restricted owing to limited data in
the literature.

CONCLUSION
Our study shows that patients with AA have a

higher prevalence of thyroid dysfunction than the
general population. Although no interaction or
causality between AA and thyroid dysfunction has
been identified, the current evidence suggests the
need for increased screening of thyroid function and
thyroid autoantibodies in patients with AA. Further
studies examining potential mechanisms and inter-
actions are needed.
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Supplemental Table I. Characteristics and main findings of comparative studies

Study name

Study population

(all patients [n],

female patients [n],

mean age [y])

Control setting

(all patients [n],

female patients [n],

mean age [y]) Finding

Patients

with AA, n Controls, n

Seo et al, 20188 AA (12199, 6240, NA) Age, sex-matched
(60995, 31200, NA)

Graves disease 279 682
Hashimoto thyroiditis 106 248

Kaur et al, 20176 AA (110, 39, 23.6) Age, sex-matched (110,
48, 24.8)

fT3 level high 12 6
fT3 level low 4 3
fT4 level high 5 4
fT4 level low 5 9
Anti-TPO antibody 5 4

Wang et al, 20179 AA aged[18 y (158,
74, 40)

Age, sex-matched (158,
NA, NA)

Thyroid disease 54 25
Thyroid antibody 44 22
Anti-Tg antibody 22 14
Anti-TPO antibody 38 17
fT3 level high 12 4
fT4 level high 14 5
Thyrotropin level high 11 8

Conic et al, 20172 AA (584, 400, 35.54) Age-matched (172, 126,
35.8)

Thyroid disease 110 13

Bin Saif GA, 201610 AA (100, 52, 22.7) Age, sex-matched (50,
26, 23.9)

Antithyroid antibody 27 2
Anti-TPO antibody 22 2
Anti-Tg antibody 5 0
Subclinical
hypothyroidism

11 1

Noso et al, 201511 AA (110, 76, 37.5) Unspecified (1818, NA,
NA)

Antithyrotropin
receptor antibody

47 22

Anti-TPO antibody 32 210
Anti-Tg antibody 32 403

Diaz-Angulo et al,
201512

AA (54, 28, 44.2) Age, sex-matched (282,
NA, NA)

Anti-TPO antibody 12 5
Anti-Tg antibody 5 3
Thyroid dysfunction 12 7
Hypothyroidism 0 2
Hyperthyroidism 3 2
Subclinical
hypothyroidism

5 0

Subclinical
hyperthyroidism

4 3

Rahnama et al, 201413 AA (52, 23, 30.1) Age, sex-matched (52,
31, 31.8)

Anti-TPO antibody 6 3
Thyrotropin abnormal 4 2
fT3 abnormal 7 2
fT4 abnormal 6 4

Nguyen and Goh,
201414

AA (50, NA, NA) Unspecified (31, NA,
NA)

Thyroid dysfunction 8 5

de Hollanda et al,
201415

AA aged[18 (37, 23,
35.9)

Age, sex-matched (49,
23, 34.6)

Thyroid disease 3 1

Bakry et al, 201416 AA (50, 13, 26.4) Age, sex-matched (50,
15, 25.9)

Anti-Tg antibody 23 0
Anti-TPO antibody 24 0

Serarslan et al, 201217 AA (81 [43 children
excluded], 31, 33.27)

Age, sex-matched (114,
NA, NA)

Thyroid disease 19 25

Chu et al, 201118 AA (4334, 2211, 32.2) Unspecified (784158,
372820, NA)

Thyroid disease 311 31738
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Supplemental Table I. Cont’d

Study name

Study population

(all patients [n],

female patients [n],

mean age [y])

Control setting

(all patients [n],

female patients [n],

mean age [y]) Finding

Patients

with AA, n Controls, n

Angulo et al, 201019 AA (58, 29, 50.0) Unspecified (312, 235,
44.8)

Anti-TPO antibody 13 10
Anti-Tg antibody 8 2
Thyrotropin level high 2 1
Thyrotropin level low 3 3
fT4 level high 4 1
fT4 level low 1 3
Thyroid dysfunction 11 11
Overt hypothyroidism 1 6
Subclinical
hypothyroidism

4 0

Overt hyperthyroidism 3 2
Subclinical
hyperthyroidism

2 3

Barahmani et al, 20095 AA (2055, 1476, 38.5) Unspecified (558, 361,
40.8)

Hyperthyroidism 5 4
Hypothyroidism 48 11

Thomas and Kadyan,
200820

AA (71, 20, NA) Age, sex-matched (71,
NA, NA)

Thyroid disease 13 4
Hypothyroidism 10 2
Hyperthyroidism 2 2

Puavilai et al, 199421 AA (152, 71, 29.3) Age, sex-matched (152,
NA, NA)

Anti-microsomal
antibody

7 5

Thyroid dysfunction 0 0

AA, Alopecia areata; fT3, free triiodothyronine; fT4, free thyroxine; NA, not available; Tg, thyroglobulin; TPO, thyroid peroxidase.
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Supplemental Table II. Characteristics and main findings of descriptive studies

Study name

Study population

(all patients [n], female

patients [n], mean age [y]) Finding Patients with AA, n

Vano-Galvan et al, 201722 Alopecia universalis or
totalis (132, 92, NA)

Thyroid disease 26

Erpolat et al, 201723 AA (41, 15, 32.8) Hashimoto thyroiditis 4
Shahzadi et al, 201624 AA (120, 57, 22.3) Hyperthyroidism 1

Hypothyroidism 5
Gerin et al, 201625 AA (448, NA, NA) Anti-TPO antibody 24

Anti-Tg antibody 12
fT3 level low 2
fT4 level low 13

Kurtipek et al, 201526 AA (92, 37, 26.2) Anti-TPO antibody 13
Anti-Tg antibody 2
Thyrotropin level high 7
fT4 level high 5
fT3 level high 1

Noso et al, 201511* AA (110, 76, 37.5) Graves disease 7
Hashimoto thyroiditis 4

Lyakhovitsky et al, 201527 AA (78, 32, 32.7) Thyroid disease 19
Thyrotropin level high 13
Overt hyperthyroidism 1
Overt hypothyroidism 1
Subclinical hypothyroidism 12

Jang et al, 201528 AA aged[60 y (35, NA, NA) Hypothyroidism 1
Guruprasad et al, 201529 AA (100, 49, NA) Hypothyroidism 5
Ranawaka, 201430 AA (290, 126, 31.8) Thyroid disease 5
Lee et al, 201431 AA (871, 426, NA) Thyroid disease 94
Aghaei et al, 201432 AA (40, 22, NA) Thyroid disease 1
Baars et al, 20133 AA (130, 85, 33.2) Anti-TPO antibody 23

Hypothyroidism 1
Hyperthyroidism 1
Subclinical hypothyroidism 6
Subclinical hyperthyroidism 1

Wu et al, 201333 AA with age of onset
[50 y (73, 49, 60)

Thyroid disease 4
Anti-microsomal antibody 4
Anti-Tg antibody 3

Qadim et al, 201334 AA (58, 25, 30.1) Thyrotropin level high 3
Thyrotropin level low 2
fT3 level high 3
fT3 level low 2
fT4 level high 1
fT4 level low 3

Huang et al, 201335 AA (2115, 1304, 42) Thyroid disease 309
Anti-TPO antibody 72
Thyrotropin level high 130
Thyrotropin level low 12
fT4 level high 21
fT4 level low 8

Ahmed et al, 201236 AA (112, 67, 18.3) Antithyroid antibody 8
Hyperthyroidism 1
Hypothyroidism 9

Tang et al, 201037 AA (200, 84, NA) Thyroid disease 4
Ejaz et al, 200938 AA (83, 23, NA) Hyperthyroidism 1
Goh et al, 200639 AA (512, 381, 36.3) Thyroid disease 98
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Supplemental Table II. Cont’d

Study name

Study population

(all patients [n], female

patients [n], mean age [y]) Finding Patients with AA, n

Seyrafi et al, 20054 AA (123, 66, 24.1) Thyroid dysfunction 11
Anti-Tg antibody 36
Thyrotropin abnormal 10
fT3 abnormal 3
fT4 abnormal 4

Jain and Marfatia, 200340 AA (150, 56, NA) Hypothyroidism 2
Tan et al, 200241 AA (219, 122, 25.2) Thyroid disease 5
Tak et al, 200242 AA (732, 342, 26.8) Thyroid disease 8
Sharma et al, 199943 AA (1700, NA, NA) Graves disease 1

Hyperthyroidism 3
Hypothyroidism 5

AA (62, 29, 24.7) Antithyroid antibody 5
fT3 level high 3
fT3 level low 1
fT4 level high 3

Recupero et al, 199944 AA (75, 50, 30.4) Thyroid disease 24
Sharma et al, 199645 AA (808, 276, NA) Thyroid disease 8
Safavi et al, 199546 AA (292, 149, NA) Graves disease 3

Hashimoto thyroiditis 8
Ro, 199547 AA (905, 393, 28.9) Thyroid disease 6
Wang et al, 199448 AA (517, 362, NA) Thyroid disease 76
Shellow et al, 199249 AA (800, NA, NA) Thyroid disease 94
De Waard-van der Spek et al,
198950

AA (209, 115, NA) Antithyroid antibody 14
Thyrotropin level high 3
Thyrotropin level low 1
fT4 level high 18
fT4 level low 1
Hyperthyroidism 1
Hypothyroidism 1

De Weert et al, 198451 AA (100, 66, NA) Antibody against thyroid gland 24
Antibody against thyroid
colloid

7

Antibody against thyroid
cytoplasm

9

Anti-microsomal antibody 2
Hyperthyroidism 1
Hypothyroidism 1

Friedmann et al, 198152 AA (108, 73, NA) Thyroid disease 4

AA, Alopecia areata; NA, not available; fT3, free triiodothyronine; fT4, free thyroxine; TPO, thyroid peroxidase; Tg, thyroglobulin.

*This is a case-control study, and its baseline characteristics of patients with AA were extracted.
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