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Background: Pemphigus is a rare but life-threatening autoimmune skin disease
characterized by blistering on skin and/or mucous membranes. The physiological
process of blister formation involves IgG antibodies against the desmogleins (Dsgs) and
desmocollins (Dscs). Additional autoAbs have also been suggested to mediate the
disease heterogeneity, such as anti-thyroid peroxidase (anti-TPO) and antithyroglobulin
(anti-Tg) antibodies, the essential culprits of the immune system in autoimmune thyroid
diseases.

Purpose: To investigate the levels and antibody positivity of anti-TPO and anti-Tg
antibodies in pemphigus patients.

Methods: Antibody positivity and levels of anti-TPO and anti-Tg antibodies in pemphigus
patients as compared to healthy controls were examined. A meta-analysis was conducted
by reviewing six similar studies.

Results: 98 Chinese pemphigus patients and 65 healthy controls were enrolled in the
study. Our meta-analysis revealed a significant correlation between increased presence of
positive anti-TPO and anti-Tg antibodies and pemphigus, particularly for pemphigus
vulgaris (PV). Such correlation was also observed in our own hospitalized PV patients, but
not in pemphigus foliaceus (PF) patients. In addition, the status of anti-TPO and anti-Tg
antibodies were also compared between females and males within PV patients, PF
patients or controls, as well as compared for females or males between pemphigus
patients and controls. In the analysis of T cell counts, we found abnormal low CD3 + T cell
counts (< 690 n/µl) were only detected in patients whose thyroid antibody levels were less
than 20 IU/ml.

Conclusion: Pemphigus patients showed higher levels and antibody positivity of anti-
TPO and anti-Tg antibodies than healthy controls. Further investigations are needed to
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identify the pathogenic functions of these antibodies in pemphigus, as well as to identify
the potential shared susceptibility genes.
Keywords: anti-TPO antibody, anti-Tg antibody, pemphigus vulgaris, pemphigus foliaceus, meta-analysis,
Chinese population
INTRODUCTION

Pemphigus is a rare but life-threatening autoimmune skin disease
characterized by blistering on skin and/or mucous membranes (1,
2). The pathogenesis of pemphigus is rather complicated, with
genetic and environmental factors being the most well recognized
contributors to this severe disease (3). The physiological process of
blister formation involves IgG antibodies against the desmoglein
(Dsg) 1 and 3 (4, 5), and desmocollin (Dsc) 1-3 (6–8). The most
common clinical variant of pemphigus, pemphigus vulgaris (PV), is
generally associated with Dsg3 for the mucosal-dominant
phenotype, and both Dsg1 and Dsg3 for the mucocutaneous/
cutaneous phenotype (9). Whereas autoantibodies against Dsg1
are also present in patients with pemphigus foliaceus (PF), another
major clinical variant of pemphigus that displays a phenotype of
blistering in the superficial epidermis (10).

Although antibodies against desmosomal proteins are clearly
correlated with disease progression in most pemphigus patients,
however, accumulating evidence suggested the potential
participation of additional autoAbs in determining the disease
heterogeneity in pemphigus patients (11–14). Several studies
have focused on antithyroglobulin (anti-Tg) and anti-thyroid
peroxidase (anti-TPO) autoAbs (15–20). Correlation between
PV and the presence of thyroid antibodies have been
documented in these studies, although the role of thyroid
antibodies in mediating the cell-cell adhesion remains unclear
(21). Anti-TPO and anti-Tg antibodies are essential targets of the
immune system in autoimmune thyroid diseases (AITDs), and
increased prevalence of AITDs such as Hashimoto’s thyroiditis
and Graves’s disease has been reported in pemphigus patients in
several studies (22–24).

Here we examined the levels and positivity of anti-TPO and
anti-Tg antibodies in 98 Chinese pemphigus patients and 65
healthy controls, and reviewed the available literature on
association between increased presence of positive anti-TPO
and anti-Tg antibodies and pemphigus, particularly for PV.
Such correlation was also observed in our Chinese PV patients,
but not in PF patients. A gender-based comparison on the status
of anti-TPO and anti-Tg antibodies was also conducted in our
PV and PF patients.
MATERIALS AND METHODS

Electronic Search
Databases including PubMed, EMBASE, the Cochrane Library,
China National Knowledge Infrastructure (CNKI), Wanfang
database and Weipu database were systematically searched to
identify all articles published to December of 2020. The search
strategy consisted of the following index terms: (“Pemphigus
org 2
Vulgaris” OR “Pemphigus Foliaceus” OR “Foliaceus,
Pemphigus”) AND “Thyroid”. Additional manual search was
also conducted on the references listed in identified articles.

Inclusion and Exclusion Criteria
For inclusion, the studies needed to provide sufficient
information to allow the analysis of antibody positivity for
anti-TPO and anti-Tg antibodies in both pemphigus patients
and control individuals. Studies enrolled patients with or without
history of thyroid disease were both considered eligible. No
restrictions on the methodologies for detecting levels of anti-
TPO and anti-Tg antibodies were made. The studies were
published in English or Chinese. Articles providing insufficient
data, irrelevant to our topics, review article or case reports
were excluded.

Data Extraction and Quality Assessment
Two authors (H-X W, YY) independently evaluated all titles and
abstracts of retrieved studies, and full texts that met the inclusion
criteria were ultimately obtained. Disagreements on the eligibility of
studies were resolved through discussion between the two authors,
or if necessary, also with a third party (SQ). The following
information was extracted from selected articles by two authors
independently (H-XW, YY): name of the first author, publication
year, country, sample size, type of pemphigus, thyroid function tests,
gender, age and prevalence rate.

The quality of selected articles was assessed independently by
two authors (H-XW, YY) by using the Newcastle-Ottawa-Scale
(NOS). Each article was scored based on three dimensions:
subject selection (0-3); comparability (0-4); and exposure (0-2).
The total NOS score range from 0 to 8.

Study Population
Information on 98 patients with a diagnosis of pemphigus (66
PV and 32 PF) at active phase was enrolled in our study. They
were hospitalized patients of the Department of Dermatology at
the First Hospital of China Medical University from 2013 to
2019. The study was approved by the ethics committee of the
First Hospital of China Medical University (AF-SOP-07-1.1-01)
and conducted according to the Declaration of Helsinki. Study
participants gave written informed consent before they were
included in the study. The diagnosis of pemphigus was
confirmed based on clinical, histological, immunological (direct
and indirect immunofluorescence) examinations and serological
tests. Seventeen PV patients and ten PF patients were under
corticosteroid therapy, immunoglobulin therapy or
immunosuppressive therapy, while the other forty-nine PV
patients and twenty-two PF patients were not under any
treatment when the blood samples were drawn. Demographic,
clinical and laboratory information of pemphigus patients were
March 2021 | Volume 12 | Article 653356
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retrospectively collected from medical records. Control serum
samples were collected from 65 healthy age- and sex-matched
Chinese Han ethnic volunteers as described previously (25).
Pemphigus patients with history of thyroid dysfunction or
thyroid surgery, or malignancies were excluded.

Chemiluminescence Microparticle
Immunoassay
Evaluation of serum levels of anti-TPO and anti-Tg antibodies
was performed according to the manufacturer’s protocols
(Abbott Park, Middletown, USA). Levels of anti-Tg > 4.1100
IU/ml and anti-TPO > 5.6100 IU/ml were defined as
antibody positive.

ELISA
Serum samples were prepared at a dilution of 1:101, and each
ELISA assay required 10 µl of undiluted serum sample. Elisa
assay for anti-Dsg1 and anti-Dsg3 antibodies was performed
using ELISA kit (MBL Intl, Japan) according to the
manufacturers’ protocols. The detection range of anti-Dsg1
and anti-Dsg3 was 0-150 U/ml, and ELISA level > 20 U/ml
was defined as Dsg antibody positive.

T Cell Subset Counting (Flow Cytometry)
200 µL of peripheral blood were stained for markers of CD3,
CD4 and CD8, and T cell subset counting was analyzed
according the manufacturer’s instructions by flow cytometry
Frontiers in Immunology | www.frontiersin.org 3
instrument (BDCantoII). Normal counts for T cell subsets
were: CD3: 690-2540 n/µl; CD4:410-1590 n/µl; CD8:190-1140
n/µl.

Statistical Analysis
Statistical analysis of meta-analysis was performed by Stata
software (version 15.0; Stata Corporation, Texas, USA). Pooled
prevalence estimates and 95% confidence intervals (CIs) were
calculated to determine the prevalence of positive thyroid
antibodies in pemphigus patients. Sensitivity analysis was
achieved by removing the study one by one to evaluate the
reliability of the results.

Levels of anti-TPO and anti-Tg antibodies were summarized
as means and were compared by the Mann-Whitney U test. Age,
gender, prevalence of anti-TPO and anti-Tg antibodies between
cases and controls, as well as prevalence of low T cell subsets
between thyroid antibody positive group and negative group
were compared using The Fisher’s exact test. Statistical analysis
was performed by GraphPad Prism 7.0, and p-value < 0.05 was
considered to be statistically significant.
RESULTS

Study Selection and Characteristics
A total of 255 published articles were yielded based on the search
strategy, and 6 articles were ultimately included in themeta-analysis
FIGURE 1 | Flowchart of study selection process.
March 2021 | Volume 12 | Article 653356
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after screening (Figure 1). Study characteristics and methodological
quality were shown in Table 1 (15–20). Six selected articles were
published between 2005 and 2018. All studies included a patient
group and a control group, and of which four were well matched on
age and sex. The sample size of patient population varied between
15 and 225, and the patients reported in 6 studies were based in
USA, Italy, Turkey, Iran and Argentina, respectively. All studies
enrolled patients with PV and one study additionally enrolled
patients with nonparaneoplastic pemphigus.

Comparison of the Prevalence of Anti-TPO
and Anti-Tg Antibodies in Pemphigus
Patients and Controls
The thyroid antibody profiles were reported in all 6 studies, with
both anti-TPO and anti-Tg antibodies in 4 studies, and anti-TPO
antibody only in 2 studies (Table 1). The prevalence of positive
anti-TPO antibody in pemphigus patients varied between 8%
and 40%, and that between 2.5% and 12% for anti-Tg antibody.
Meta−analysis using the fixed−effects model suggested higher
prevalence of positive anti-TPO (OR=2.51, 95% CI, 1.56−4.06)
and anti-Tg (OR=2.84, 95% CI, 1.30−6.23) antibodies in patients
with pemphigus than healthy individuals (Figures 2A, B). In
addition, sensitivity analysis proved the reliability for the result
of this meta-analysis.

Detection of Anti-TPO and Anti-Tg
Antibodies in Chinese PV Patients, PF
Patients, and Healthy Controls
Based on the findings of higher frequency of positive anti-TPO
and anti-Tg antibodies in pemphigus patients than controls by
meta-analysis, we also detected the levels of anti-TPO and anti-
Tg antibodies in 98 Chinese Han ethnic pemphigus patients
(66 PV patients and 32 PF patients) and 65 healthy age-, sex-
matched healthy controls (Table 2). In our investigations, by
using the Fisher’s exact test we found PV patients have a
significantly higher positivity of anti-TPO antibody than
controls (24.24% in PV patients and 9.23% in controls,
p<0.0001), but such difference was not observed between PF
patients and controls (18.75% in PF patients, p=0.2017). The
levels of anti-TPO antibody in PV patients (p<0.0001) and PF
patients (p=0.0023) were also significantly higher than controls
by Mann-Whitney U test. In the detection of anti-Tg antibody,
we observed increased antibody level and positivity in both PV
patients and PF patients, but with no statistical significance.

Gender-Based Comparison of Anti-TPO or
Anti-Tg Antibody Status in Chinese
Controls, PV Patients, and PF Patients
The levels and antibody positivity of anti-TPO and anti-Tg
antibodies were also compared between males and females
within PV patients, PF patients or controls. As shown in
Figures 3A, C, we found significantly higher levels and
antibody positivity of anti-TPO antibody in PV female patients
(83.34 ± 38.98 IU/ml, 38.89%) than PVmale patients (2.16 ± 0.80
IU/ml, 6.67%) (plevel = 0.0081, ppositivity = 0.0032). In contrast to
PV patients, the levels and antibody positivity of anti-TPO
Frontiers in Immunology | www.frontiersin.org 4
T
A
B
LE

1
|
C
ha

ra
ct
er
is
tic
s
of

st
ud

ie
s
on

th
e
pr
ev
al
en

ce
of

po
si
tiv
e
th
yr
oi
d
an

tib
od

ie
s
in

pa
tie
nt
s
w
ith

pe
m
ph

ig
us

.

S
tu
d
y

C
o
un

tr
y

T
hy

ro
id

fu
nc

ti
o
n
te
st
s

P
em

p
hi
g
us

p
at
ie
nt
s
(P
V
)

C
o
nt
ro
ls

P
o
si
ti
ve

an
ti
-T

P
O
,%

P
o
si
ti
ve

an
ti
-T

g
,%

N
O
S

S
co

re
n

Fe
m
al
e/

M
al
e

M
ea

n
A
g
e

(y
ea

rs
)

n
Fe

m
al
e/

M
al
e

M
ea

n
A
g
e

(y
ea

rs
)

P
at
ie
nt
s

C
o
nt
ro
ls

p
va

lu
e

P
at
ie
nt
s

C
o
nt
ro
ls

p
va

lu
e

S
ei
ffe
rt
-S
in
ha

et
al
.(
15

)
U
S
A

A
nt
i-T

g,
A
nt
i-T

P
O

22
5

14
8/
77

52
.9

±
14

.4
14

8
58

/9
0

46
.0

±
18

.7
13

.9
7.
2

0.
04

2
6.
8

0.
6

<
0.
00

1
7

A
m
er
ie
t
al
.(
16

)
Ita

ly
TS

H
,A

nt
i-T

g,
A
nt
i-T

P
O

25
16

/9
62

.8
8
±
16

.5
4

46
20

/2
6

63
.2
6
±
17

.4
7

24
6.
5

n.
s.

12
2.
2

n.
s.

6
K
av
al
a
et

al
.(
17

)
Tu

rk
ey

fT
3,

fT
4,

TS
H
,A

nt
i-T

g,
A
nt
i-T

P
O

80
54

/2
6

52
.5

80
54

/2
6

51
.5

8
1.
2

<
0.
05

2.
5

1.
2

>
0.
05

7

D
an

es
hp

az
ho

oh
et

al
.(
18

)
Ira

n
fT
3,

fT
4,

TS
H
,A

nt
i-T

g,
A
nt
i-T

P
O

75
41

/3
4

45
.7
6
±
1.
79

65
28

/3
7

41
.1
3
±
1.
77

16
12

.3
0.
53

9.
3

9.
2

0.
98

5

A
ns

ar
et

al
.(
19

)
Ira

n
T3

,T
4,

TS
H
,A

nt
i-T

P
O

22
14

/8
35

.0
4
±
9.
28

33
21

/1
2

33
.6
6
±
9.
13

22
.7

6
<
0.
05

n.
a.

n.
a.

n.
a.

6
P
ito

ia
et

al
.(
20

)
A
rg
en

tin
a

T3
,T

4,
TS

H
,A

nt
i-T

P
O

15
9/
6

48
.3

±
11

.3
15

9/
6

45
.4

±
12

.2
40

6.
7

n.
a.

n.
a.

n.
a.

n.
a.

7
W
an

g
et

al
.,
th
e
pr
es
en

t
st
ud

y,
20

21
C
hi
na

A
nt
i-T

g,
A
nt
i-T

P
O

66
36

/3
0

51
.6
5
±
1.
73

65
39

/2
6

52
.3
9
±
0.
75

16
6

0.
03

4
20

12
0.
15

45

n,
N
um

be
r;
P
V
,p

em
ph

ig
us

vu
lg
ar
is
;T

G
,t
hy
ro
gl
ob

ul
in
;T

P
O
,t
hy
ro
id

pe
ro
xi
da

se
;T

S
H
,t
hy
ro
id

st
im
ul
at
in
g
ho

rm
on

e;
T3

,t
rii
od

ot
hy
ro
ni
ne

;T
4,

th
yr
ox

in
e;

N
O
S
,N

ew
ca

st
le
-O

tt
aw

a
sc
al
e.
Ma
rch
 20
21 |
 Volume 12 | Article 653356

https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


isk ratio o i-Tg antibodies (B) in pemphigus patients compared with healthy controls.

V patient

shimoto p value
(PV vs. Controls)

p value
(PF vs. Controls)

p value
(PV vs. HT)

p value
(PF vs. HT)

51 0.86^ 0.26^ 0.808^ 0.051^
0.597^ 0.827^ 0.807^ 1.000^

470 <0.0001# 0.0023# <0.0001# <0.0001#

2 0.034^ 0.2017^ <0.0001^ <0.0001^
209 0.111# 0.282# <0.0001# <0.0001#

21 0.1545^ 0.3026^ <0.0001^ <0.0001^

thyroid pe
1: 0-20 U

W
ang

et
al.

Thyroid
A
ntibodies

in
P
em

phigus
P
atients

Frontiers
in

Im
m
unology

|
w
w
w
.frontiersin.org

M
arch

2021
|
Volum

e
12

|
A
rticle

653356
5

A

FIGURE 2 | Meta−analysis using the fixed−effects model showed r

TABLE 2 | Demographics of controls, Hashimoto’s thyroiditis (HT), P

Characteristic Controls (n=65) Ha

Age, year (mean ± SEM) 52.39 ± 0.75
Gender, female/male 39/26
Disease duration (months, mean ± SEM)
Anti-TPO, IU/ml (mean ± SEM) 28.62 ± 16.24
Positive anti-TPO, n (%) 6 (9.23%)
Anti-Tg, IU/ml (mean ± SEM) 11.51 ± 5.43
Positive anti-Tg, n (%) 12 (18.46%)
Anti-Dsg1, U/ml (mean ± SEM)
Anti-Dsg3, U/ml (mean ± SEM)

PV, pemphigus vulgaris; PF, pemphigus foliaceus; TG, thyroglobulin; TPO,
Normal values: anti-TPO: 0-5.6100 IU/ml; anti-Tg: 0-4.1100 IU/ml; anti-Dsg
#Mann-Whitney U-test.
^The Fisher’s exact test.
B

the prevalence of positive anti-TPO antibodies (A) and an

and PF patients.

s disease (n=22) PV (n=66) PF (n=32)

5 ± 1.78 51.65 ± 1.73 56.57 ± 2.03
11/11 36/30 18/14

2.25 ± 0.25 6.54 ± 1.75
5 ± 76.35 46.44 ± 21.71 28.70 ± 14.68
(100%) 16 (24.24%) 6 (18.75%)
5 ± 71.64 32.93 ± 12.31 57.00 ± 35.10
(95.45%) 20 (30.30%) 9 (28.13%)

116.06 ± 7.07 168.89 ± 19.31
136.22 ± 8.17 3.15 ± 0.56

oxidase.
ml; anti-Dsg3: 0-20 U/ml.
f

s

’

.0

.9
2
.0

r
/

t

https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Wang et al. Thyroid Antibodies in Pemphigus Patients
antibody in PF patients were likely to be higher in males (56.57 ±
32.13 IU/ml, 21.4%) than females (7.01 ± 4.63 IU/ml, 16.7%),
although no statistical significance was reached (Figures 3B, C).

Moreover, we found the levels of anti-TPO antibody in female
PV patients and male PV patients were even higher than that of
female controls (46.54 ± 26.80 IU/ml, p=0.0013) and male
controls (1.75 ± 4.10 IU/ml, p=0.0069), respectively. More
female PV patients were also likely to carry anti-TPO antibody
than female controls (12.82%) (p=0.0157). In PF patients, the
levels of anti-TPO antibody were significantly increased in males
and decreased in females when compared with male controls
(p=0.016) and female controls (p=0.0278), respectively.

For anti-Tg antibody detection, our results revealed
significant differences in the levels and antibody positivity of
anti-Tg antibodies between genders in both PV patient groups
(females: 46.70 ± 6.28 IU/ml, 44.44%; males: 16.41 ± 12.63 IU/
ml, 13.33%; p = 0.0286) and controls (females: 17.92 ± 8.95 IU/
ml, 28.20%; males: 1.90 ± 0.61 IU/ml, 3.84%; p = 0.0003)
(Figures 4A, C), but not in PF patients (females: 35.25 ± 31.01
IU/ml, 16.67%; males: 84.95 ± 70.64 IU/ml, 42.9%; p = 0.4860)
(Figures 4B, C). For females or males between pemphigus
patients and controls, however, differences in the levels or
antibody positivity of anti-Tg antibodies were only detected in
Frontiers in Immunology | www.frontiersin.org 6
males between patients and controls (plevel, PV/C = 0.0366, plevel,
PF/C = 0.0238, ppositivity, PF/C = 0.0044).

Abnormal Low CD3 + T Cell Counts Only
Present in Chinese Pemphigus Patients
With Low Levels of Thyroid Antibodies
The correlation between the absolute number of T cell subsets and
thyroid antibodies in pemphigus patients were also investigated in
58 PV patients and 34 PF patients for whom the T cell subset counts
in peripheral blood were available. It was very interesting to find
abnormal low CD3 + T cell counts (< 690 n/µl) were only present in
patients whose thyroid antibody levels were less than 20 IU/ml,
although with no statistical significance (Table 3). These patients
also showed abnormal low numbers of CD4 + T cells (< 410 n/µl)
and/or CD8 + T cells (< 190 n/µl). No correlation between other T
cell subsets and thyroid antibodies were observed.
DISCUSSION

The present study has analyzed the antibody positivity and levels
of anti-TPO and anti-Tg antibodies in pemphigus patients as
compared to healthy controls, by performing a meta-analysis on
A B

C

FIGURE 3 | The status of anti-TPO antibody in PV patients, PF patients and healthy controls. (A, B) The levels of anti-TPO antibody in PV patients, PF patients and
healthy controls, shown as median with interquartile range. (C) The antibody positivity of anti-TPO antibody in PV patients, PF patients and healthy controls.
* indicates a significant difference (*p < 0.05, **p < 0.01, ***p < 0.001, by the Mann-Whitney U test for the comparison of antibody levels and The Fisher’s exact test
for the comparison of antibody positivity).
March 2021 | Volume 12 | Article 653356
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6 published studies, and also by examining our own hospitalized
Chinese pemphigus patient population.

Additional autoimmune diseases can co-occur in individuals
that are affected by an autoimmune disease, a concept known as
‘autoimmune diathesis’ (26, 27). This spurred the notion of
investigating shared pathogenesis, as well as developing preventive
and therapeutic strategies for these diseases (28). Themost common
autoimmune diseases, AITDs have been found to be co-occurred
with certain autoimmune diseases, such as rheumatoid arthritis
(RA), multiple sclerosis (MS), vitiligo and pemphigus (4).

Anti-TPO and anti-Tg antibodies are hallmarks of AITDs and
elevated levels of these antibodies were even detectable several years
before the clinical diagnosis of AITDS (29). Vitiligo patients were
recommended to screen for these two antibodies due to their
increased susceptibility in developing AITDS (30). Likewise, the
correlations between pemphigus and anti-TPO/anti-Tg antibody
positivity have been reported in several articles (15–20). We
systematically searched relevant articles for a meta-analysis, and
in result we identified PV patients tend to carry more anti-TPO and
anti-Tg antibodies than healthy controls, implying PV patients may
be at increased risk of developing AITDs than controls. In
accordance with this finding, we have also confirmed higher
prevalence of positive anti-TPO antibody in our own Chinese
hospitalized PV as compared to healthy controls, but
Frontiers in Immunology | www.frontiersin.org 7
unfortunately not in PF patients. To our knowledge, this is the
first study that investigated the thyroid antibody status in Chinese
pemphigus patient population. PF patients were also rarely
discussed for their thyroid antibody status, although only 32 cases
of PF were included in this study due to the disease rarity.
Significantly higher serum level of anti-TPO antibody was
detected in our PV patients and PF patients as compared to
controls, and the finding in PV patients was also consistent with
two studies on Iranian and Turkish PV patients (17, 19). The levels
and frequency of positive anti-Tg antibody were also likely to be
higher than controls for both PV and PF patients, although with no
statistical significance. These findings demonstrated generally
consistent status of anti-TPO and anti-Tg antibodies between
Chinese pemphigus population and previously reported other races.

It is well accepted that females are more susceptible to AITDs
than males (31). Our PV female patients demonstrated higher levels
and prevalence of anti-TPO and anti-Tg antibodies than males, and
this finding was consistent with another study performed on
American PV patients (15). In PF patients, however, both levels
and antibody positivity of anti-TPO and anti-Tg antibodies were
likely to be higher in males than females, although with no statistical
significance, suggesting a potential higher tendency for PF male
patients to develop AITDs and thyroid antibodies, and therefore,
anti-TPO and anti-Tg antibodies should possibly be monitored
A B

C

FIGURE 4 | The status of anti-Tg antibody in PV patients, PF patients and healthy controls. (A, B) The levels of anti-Tg antibody in PV patients, PF patients and
healthy controls, shown as median with interquartile range. (C) The antibody positivity of anti-Tg antibody in PV patients, PF patients and healthy controls. * indicates
a significant difference (*p < 0.05, **p < 0.01, ***p < 0.001, by the Mann-Whitney U test for the comparison of antibody levels and The Fisher’s exact test for the
comparison of antibody positivity).
March 2021 | Volume 12 | Article 653356

https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Wang et al. Thyroid Antibodies in Pemphigus Patients

Frontiers in Immunology | www.frontiersin.org 8
particularly in PFmale patients, and preventive strategies for AITDs
may should also be performed. Whereas small sample size may also
be an issue that contribute to the inconsistent results between PF
patients and PV patients. Thus, validation of this finding should be
performed on larger patient population and will be a feature of
future studies by our group.

The impact of steroids on anti-thyroid antibodies was
controversial. Ansar et al. implied autoimmune reactions could
be suppressed in patients who received steroids (19), but
Daneshpazhooh et al. found no significant difference in anti-
thyroid antibodies between patients with and without steroid
treatments (18). In accordance with Daneshpazhooh’ finding,
steroids were also unlikely to influence the status of anti-thyroid
antibodies in our PV and PF patients (data not shown), and this
finding should be validated in the future study.

The presence of elevated anti-TPO and anti-Tg antibodies
identified in pemphigus patients implied pemphigus and AITDs
may potentially share susceptibility genes or alleles. Functions of
influencing keratinocyte signalings by anti-TPO antibody may
also be a potential explanation for the presence of elevated anti-
TPO antibody in pemphigus (15).

In conclusion, our data has supported the potential correlation
between thyroid antibodies and pemphigus. Particularly in Chinese
population, significantly higher levels and positivity of anti-TPO
antibody were observed in PV patients than controls. Further
investigations are needed to be carried out to identify the
pathogenic functions of anti-TPO and anti-Tg antibodies in
pemphigus, as well as to identify the potential shared
susceptibility genes. Given the impact on life quality and
mortality of autoimmune disease, particularly for those with co-
occurred conditions, quantification of anti-TPO and anti-Tg
antibodies may be useful to identify pemphigus patients at risk
for thyroid disease, and the necessity should also be verified in
future studies on bigger sample size and more races.
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