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Background: Immunosuppression occurs during pregnancy, and the antithyroid antibody
titre drops, rebounding after delivery. We aimed to determine variations in antithyroid
antibody titres during pregnancy and after delivery.

Methods: This retrospective study was conducted in a single centre. Antibody titres of 142
patients were measured to assess variations in the levels of thyroid-stimulating hormone
receptor antibodies (TRAbs), thyroid peroxidase antibodies (TPOAbs), and thyroid globulin
antibodies (TgAbs). We compared the titres of each antibody between adjacent time periods
(eg, first trimester (T1) vs second trimester (T2), T2 vs third trimester (T3), T3 vs the
postpartum period (PP)) by paired #-test or the Wilcoxon test. Then, we analysed data from
patients with complete laboratory examination results in all four periods with the Friedman
test, performing comparisons among groups.

Results: In the TgAb group, significant differences existed between T1 and T2 and between
T2 and T3 in the LT4 subgroup and between T1 and T2 in the no-medication subgroup. In
the TRAb group, significant differences existed between T1 and T2 in the LT4 subgroup. In
the TPOAD group, significant differences existed among each group in the LT4 subgroup,
and there were significant differences between T1 and T2 and between T2 and T3 in the no-
medication subgroup. The Friedman test showed that the P-values were 0.013 and 0.004 in
the LT4 and no-medication subgroups of the TgAb group, respectively; 0.122 in the LT4
subgroup of the TRAD group; and <0.001 and 0.272 in the LT4 and no-medication subgroups
of the TPOAD group, respectively. In the LT4 subgroup of the TgAb group, the P-values for
comparisons of time periods were 0.602 between T1 and T2, 0.602 between T2 and T3,
0.006 between T1 and T3, and 0.602 between T3 and PP. In the no-medication subgroup of
the TgAb group, the P-values were 0.078 between T1 and T2, 1.000 between T2 and T3,
0.011 between T1 and T3, and 0.078 between T3 and PP. In the LT4 subgroup of the TPOAb
group, the P-values were 0.09 between T1 and T2, 0.014 between T2 and T3, <0.001
between T1 and T3, and 0.772 between T3 and PP.

Conclusion: We can conclude that the TgAb and TPOAD titres dropped during pregnancy.
Keywords: autoimmune thyroid disease, thyroid-stimulating hormone receptor antibody,
thyroid peroxidase antibody, thyroid globulin antibody

Introduction

Approximately 10% of the general population suffers from autoimmune thyroid
diseases (AITDs), and at least 2-3% of pregnant women are affected by thyroid
dysfunction worldwide.! When women become pregnant, they undergo many
physiological changes and may face diseases, influencing the health of both the
mother and foetus. The associations among antithyroid antibodies, thyroid diseases,
and pregnancy have garnered increasing attention. Three kinds of antithyroid
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antibodies, namely, thyroid-stimulating hormone receptor
antibodies (TRADbs), thyroid peroxidase antibodies
(TPOADbs), and thyroid globulin antibodies (TgAbs), are
closely associated with AITDs, regardless of pregnancy
status. Some studies have reported that 10 to 15% of the
healthy population are positive for TPOAbs and TgAbs
and that clinical hypothyroidism may develop from sub-
clinical hypothyroidism in 2% of the healthy population.
The TPOAb-positive rate varies with age, race and ethni-
city, and the positive rate of TgAbs is lower than that of
TPOADs in Graves’ disease (GD) patients.z"3 While abnor-
mal increases in TgAbs and TPOADbs can also be detected
in healthy subjects, abnormal increases in TRAbs can be
found only in the sera of most GD patients and in 10-15%
of patients who have Hashimoto’s thyroiditis.*

According to the guidelines in China and America,
these antibodies should be monitored in patients with
certain conditions. For example, according to the 2017
Guidelines of the American Thyroid Association for the
Diagnosis and Management of Thyroid Disease During
Pregnancy and the Postpartum Period, if the concentration
of TRAD increases in early pregnancy, testing should be
repeated at weeks 1822 (strong recommendation, moder-
ate-quality evidence). According to the 2012 Guidelines of
the Chinese Society of Endocrinology and Chinese Society
of Perinatal Medicine for the Diagnosis and Management
of Thyroid Disease During Pregnancy and the Postpartum
Period, the measurement of TRAbs between 20 and 24
weeks of pregnancy in GD patients or patients who pre-
viously had GD is recommended since the titre of TRAbs
can help doctors assess the pregnancy outcome (recom-
mendation rank B). Thus, according to the guidelines, we
can infer that the monitoring of those antibodies is very
important.

Recently, several studies reported an association
between abnormal increases in antithyroid antibodies dur-
ing and after pregnancy and pathologies, such as preg-
nancy loss associated with TRAbs;> ' preterm delivery,
postpartum depression (PPD), foetal or neonatal thyrotox-
icosis associated with TPOAbs;®'® and foetal brain devel-
opment outcomes associated with TgAbs.!' Methods for
treating abnormal increases in these antibodies have also
received attention. Dhillon-Smith et al did not find signifi-
cant differences in the rates of live births with the use of
50 pg levothyroxine (LT4) once daily among euthyroid
women with TPOAbs.'? Nazarpour et al found that repla-
cement therapy with LT4 in pregnant women with thyroid-
stimulating hormone (TSH) concentrations > 4.0 mIU/L

was beneficial in reducing the probability of preterm
delivery."® Therefore, it is important to determine how to
prevent the occurrence of AITDs and identify treatment
methods that can be used during pregnancy.

Moreover, an increasing number of researchers have
gradually found a changing pattern in which the titre of
antithyroid antibodies will drop during pregnancy and
rebound after delivery. De Leo et al identified the typical
pattern of change in TRAbs,® and the variation in TRAbs
during pregnancy and after delivery has also been reported
recently.*'*"'® In addition to variations in TRADbs, varia-
in both TPOAbs and TgAbs
reported.3’17’18 However, to date, no study has included

tions have been
all antibody types. In our study, we explored variations in
the three antibody types during pregnancy and after deliv-
ery. To this end, we analysed the variations in antibody
titres during and after pregnancy instead of measuring the
positive rates. Additionally, we implemented different
methods to analyse these antibody variations. Notably,
these three characteristics have not been reflected in

other articles.

Materials and Methods
Study Design

This is a retrospective study in a single centre. We divided
our research into two parts to explore the variations in
antibodies during pregnancy and after delivery.

Subjects

We collected data from 142 pregnant Chinese women who
consulted with Dr. Liang Guan as their attending doctor
between January 1, 2000, and December 31, 2020, at Ruijin
Hospital. The inclusion criteria were women who had an
antithyroid antibody test (TPOAb, TgAb, or TRAD) in
Ruijin Hospital during pregnancy or after delivery. Since
necessary examinations were different for each patient, not
all patients had tests for all three antibodies (TRAb, TPOAb
and TgAb). Thus, the titre data of those antibodies were
divided into three groups according to the antibody type.
The examination time span was separated into 4 periods:
from date of the last menstrual period to 127¢ weeks as the
first period (T1), from 13" weeks to 28" weeks as
the second period (T2), from 29" weeks to the date of
delivery (T3), and from the date of delivery to 12 weeks
after delivery as the postpartum period (PP). We calculated
the average antibody titre in each period for each patient.
Not all patients had data for adjacent periods. These cases
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were excluded per our exclusion criterion (36 in the TgAb
group, 47 in the TRAD group, and 34 in the TPOAb group).
As a result, the TgAb group included 37 patients, the TRAb
group included 19 patients, and the TPOAB group included
45 patients (Figure 1). Then, we divided patients into sub-
groups according to the medication used (PTU, LT4, or no
medication). Finally, there were 4, 17, and 16 patients in the
PTU, LT4 and no-medication subgroups, respectively, of
the TgAb group; 4, 8, and 7 patients in PTU, LT4 and no-
medication subgroups, respectively, of the TRAb group;
and 6, 26, and 13 patients in the PTU, LT4 and no-
medication subgroups, respectively, of TPOAb group. The
basic patient information for each subgroup is presented in
Table 1. We obtained informed consent from each study
participant prior to study commencement. The study was
approved by the Ethics Committee of the Obstetrics and
Gynecology Hospital of Fudan University (Kyy2018-85),
and the study was conducted in accordance with the
Declaration of Helsinki.

Methods

The serum levels of TSH, FT3, FT4, TgAb, and TPOAb were
tested by automated chemiluminescent immunoassays
(Architect i2000SR; Abbott Laboratories, Chicago, IL).
The functional sensitivity of serum TSH was 0.0036 mIU/
L. The laboratory reference ranges provided by the manu-
facturer are as follows: TSH, 0.35-4.94 mIU/L; FT4, 9.01—
19.05 pmol/L; FT3, 2.63-5.70 pmol/L; TPOADb, < 5.61 IU/
mL; and TgAb, < 4.11 IU/mL. The serum levels of TRAb
were measured by electrochemiluminescence immunoassays
(Cobas 601 analyzer, Roche Diagnostics) with a suggested
cut-off value of 1.75 IU/L

Statistical Analysis

The statistical analysis was performed using SPSS 25.0
(IBM SPSS, Armonk, NY USA), and graphs were drawn
using GraphPad Prism 8.0.2 (USA, GraphPad Software).
Since a patient might have had multiple tests for
a particular antibody in one period, we first calculated
the average antibody titre for each patient. Then, we com-
pared antibody titres between adjacent periods (T1 vs T2,
T2 vs T3, T3 vs PP) in the LT4 and no-medication sub-
groups of each group by paired #-test or the Wilcoxon test.
Finally, we selected patients with complete laboratory
examination results in all four periods and used the
Friedman test and groupwise comparisons. Two-tailed
P < 0.05 was considered statistically significant.

Results

In the first part of the data analysis, the numbers of pairs
between T1 and T2, T2 and T3, and T3 and PP were 12,
10, and 9, respectively, in the LT4 subgroup of the TgAb
group and 12, 11, and 9, respectively, in the no-medication
subgroup of the TgAb group. P-values were 0.0029,
0.0367, and 0.1235 in the LT4 subgroup and 0.0061,
0.1095, and 0.0506 in the no-medication subgroup with
the Wilcoxon test or paired #-test. In the TRAD group, the
numbers of pairs between T1 and T2, T2 and T3, and T3
and PP were 8, 4, and 3, respectively, in the LT4 subgroup
and 2, 3, and 4, respectively, in the no-medication sub-
group. The P-values were 0.016, 0.2348, and 0.585 for T1
vs T2, T2 vs T3, and T3 vs PP, respectively, in the LT4
subgroup and 0.4892 and 0.1277 for T2 vs T3 and T3 vs
PP, respectively, in the no medication subgroup with the
Wilcoxon test or paired #-test (the Wilcoxon test and paired
t-test were not applicable for the 2 pairs of patients in the
T1/T2 comparison in the no-medication subgroup). In the
TPOAD group, the numbers of pairs between T1 and T2,
T2 and T3, and T3 and PP were 22, 21, and 16, respec-
tively, in the LT4 subgroup and 8, 10, and 9, respectively,
in the no-medication subgroup. The P-values for T1 vs T2,
T2 vs T3, and T3 vs PP were P<0.0001, 0.001, and 0.0171,
respectively, in the LT4 subgroup and 0.0499, 0.0051, and
0.8169, respectively, in the no-medication group with the
Wilcoxon test or paired t-test (Figures 2—4).

In the second part of the data analysis, there were 4 and 7
people in the LT4 and no-medication subgroups, respectively,
in the TgAb group. In the TRAb group, 3 people and 1 person
were in the LT4 and no-medication subgroups, respectively,
and in the TPOADb group, 13 and 4 people were in the LT4
and no-medication subgroups, respectively. We used the
Friedman test, and the resulting P-values were 0.013 and
0.004 in the TgAb group, 0.122 in the TRAb group, and
P<0.001 and 0.272 in the TPOADb group (Table 2). Then, in
the LT4 subgroup of the TgAb group, the P-values for
comparisons among groups were 0.602 between T1 and T2,
0.602 between T2 and T3, 0.006 between T1 and T3, and
0.602 between T3 and PP. In the no-medication subgroup of
TgAb group, the P-values for comparisons among groups
were 0.078 between T1 and T2, 1.000 between T2 and T3,
0.011 between T1 and T3, and 0.078 between T3 and PP. In
the LT4 subgroup of the TPOAb group, the P-values for
comparisons among groups were 0.09 between T1 and T2,
0.014 between T2 and T3, P<0.001 between T1 and T3, and
0.772 between T3 and PP (Figure 5).

Risk Management and Healthcare Policy 2021:14

submit your manuscript

849

Dove


http://www.dovepress.com
http://www.dovepress.com

Li et al

Dove

142 patients who visited Ruijin Hospital and
received antithyroid antibody laboratory
examination were recruited for participation
in this study.

According to the laboratory examination
results of the patients, the average values of
T1, T2, T3 and PP were obtained for each
patient. According to the antibody types, the
patients were divided into the TgAb group
with 73 patients, the TRAb group with 66
patients, and the TPOADb group with 79
patients.

In the TgAb group, 36 patients without
adjacent data were excluded; in the TRAb
group, 47 patients without adjacent data
were excluded; and in the TPOAb group, 34
patients without adjacent data were
excluded.

Figure | The flowchart of the experiment.

Discussion

In this study, we investigated the variations in antithyroid
antibody titres during pregnancy and after delivery. It was
found that the titres of both TgAbs and TPOAbs decreased
during pregnancy, while only the titres of TPOAbs
rebounded after delivery in patients with LT4 treatment.

There were 37 remaining patients in the
TgAb group, 19 remaining patients in the
TRAD group and 45 remaining patients in
the TPOAD group.

Patients in each group were divided into 3
subgroups according to medication (PTU,
LT4 or no medication)

For patients in the LT4 and no-medicatiion
subgroups, paired T-test or Wilcoxon test
was performed on the antibody data in
adjacent periods to obtain the variation
trends during pregnancy and after delivery,
and the figures were drawn.

4 and 7 patients in the LT4 and no-
medication subgroups, respectively, of the
TgADb group, 3 patients in the LT4 subgroup
of the TRAb group, and 13 and 4 patientsin
the LT4 and no-medication subgroups of the
TPOADb group with complete antibody data in
each period were selected for analysis with
the Friedman test and intergroup
comparison.

Previous researchers have shown that the levels of many
different antibodies, including TgAbs, TPOAbs and TRAbs,
may decrease during pregnancy and rebound after
delivery.*'®** Regarding TgAbs, the study by Tamaki
showed that the average TgAb level of 9 pregnant women
in T2 was significantly lower than that in T1 (P<0.01), and
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Figure 2 Comparison of TgAb titres in adjacent periods. The curves are a comparison of TgAbs in two adjacent periods. (A) Comparison between T| and T2 for |2 pairs
of patients in the LT4 subgroup and 12 pairs of patients in the no-medication subgroup. (B) Comparison between T2 and T3 for |0 pairs of patients in the LT4 subgroup and
I'l pairs of patients in the no-medication subgroup. (C) Comparison between T3 and PP for 9 pairs of patients in the LT4 subgroup and 9 pairs of patients in the no-
medication subgroup. *0.01<P<0.05; **0.001<P<0.01.

Abbreviations: LT4, levothyroxine; No, no medication; ns, no significant difference.
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Figure 3 Comparison of TRAbs in adjacent periods. The curves are a comparison of TRAbs in two adjacent periods. (A) Comparison between T| and T2 for 8 pairs of
patients in the LT4 subgroup and 2 pairs of patients in the no-medication subgroup. (B) Comparison between T2 and T3 for 4 pairs of patients in the LT4 subgroup and 3
pairs of patients in the no-medication subgroup. (C) Comparison between T3 and PP for 3 pairs of patients in the LT4 subgroup and 4 pairs of patients in the no-medication
subgroup. *0.01<P<0.05.

Abbreviations: LT4, levothyroxine; No, no medication; ns, no significant difference.

the level in T3 was significantly lower than that in T2
(P<0.05). In addition, the level in the early postpartum
stage (1-3 months postpartum) was significantly higher
than that in the third trimester (P<0.001). Unfortunately,
specific data were not provided by the authors.?® Instead of
titre, several other studies reported a decrease in the positive
rate of TgAbs in 25 women during pregnancy. P.P.A. Smyth
et al found that the TgAb-positive rates were 36.8%, 12.0%,
4.0% and 0% in the nonpregnant group and in the
first, second and third trimesters of the pregnancy group,

respectively. Six weeks postpartum, the TgAb-positive rate
of the pregnant group did not change compared with that in
the third trimester (0%).* According to the analysis in the
first part of our study, the antibody titres dropped signifi-
cantly during pregnancy in both the LT4 and no-medication
subgroups of the TgAb group. In the second part of the
study, significant differences also appeared between the T1
and T3 periods in both the LT4 and no-medication sub-
groups of the TgAb group. However, the rebound in anti-
body titre after delivery did not appear in either subgroup in

Risk Management and Healthcare Policy 2021:14

submit your manuscript

853

Dove


http://www.dovepress.com
http://www.dovepress.com

Li et al Dove
% % %k - Ed
* % %k ns
| — | | 1
1000 —— LT4 500 | 1 - LT4 400 —— LT4
. - No . - No _ ’L —= No
d d a
E E E
2 =) 2
z 500 o 250 _‘5 200
< < <
2 3 2
= = =
N = I T =——

T1 T2 T2

A

T3 T3 PP
B C

Figure 4 Comparison of TPOADbs in adjacent periods. The curves are a comparison of TPOAbs in two adjacent periods. (A) Comparison between T and T2 for 22 pairs of
patients in the LT4 subgroup and 8 pairs of patients in the no-medication subgroup. (B) Comparison between T2 and T3 for 2| pairs of patients in the LT4 subgroup and 10
pairs of patients in the no-medication subgroup. (C) Comparison between T3 and PP for |6 pairs of patients in the LT4 subgroup and 9 pairs of patients in the no-medication

subgroup. ¥0.01<P<0.05; **0.001<P<0.01; ***P<0.001.

Abbreviations: LT4, levothyroxine; No, no medication; ns, no significant difference.

either part of our analysis. We infer that 3 months was too
short for the TgAb titre to rebound, and more postpartum
data obtained at time points that are more distant from the
time of delivery are needed to analyse the rebound of TgAb.

With regard to TRADs, in a study from Japan, research-
ers used four methods (first-, second-, and third-generation
TBII assays and a bioassay) to measure serum TRADb levels
in 23 women during pregnancy. They observed a decrease
in both TRAbs and TSAbs during the progression of preg-
nancy, independent of the assay method used.'® The study
of Amino N included six patients, and typical change pat-
terns were observed in both TBII and TSAb assays in all
patients.”* In the first part of our research, according to our
analysis, in the TRAb group, the antibody titre dropped
significantly from T1 to T2 in the LT4 subgroup, while
statistical methods were not applicable to the no-
medication subgroup. There was no significant difference
between T2 and T3 or between T3 and PP in either sub-
group. In the second part of our research, there were 3
patients in the LT4 subgroup and 1 patient in the no-
medication subgroup, and the P-value per the Friedman

Table 2 Friedman Test for Patients with Complete Data for All 4
Periods

TgAbs TRAbs TPOADbDs
LT4 0.013 0.122 <0.001
No medication 0.004 0.272

Abbreviations: TgAbs, thyroid globulin antibodies; TRAbs, thyroid-stimulating
hormone receptor antibodies; TPOAbs, thyroid peroxidase antibodies; LT4,
levothyroxine.

test was 0.122 in the LT4 subgroup. We thought these
results may be due to the small sample size in the TRAb
group (4 patients between T2 and T3 and 3 patients
between T3 and PP in the LT4 subgroup; 2 patients between
T1 and T2, 3 patients between T2 and T3, and 4 patients
between T3 and PP in the no-medication subgroup), which
might lead to a relatively large statistical bias. One reason
for the small sample size is that according to the 2019
Guidelines of the Chinese Society of Endocrinology and
Chinese Society of Perinatal Medicine for the Diagnosis
and Management of Thyroid Disease During Pregnancy, if
the serum TRAD titre is negative in T1, it does not need to
be tested again during pregnancy. Therefore, the sample
size for the TRADb assessment was not as high as that for
either the TPOAb or TgAb assessment.

For TPOADs, in a recent study including forty TPOAb-
positive euthyroid women, the average serum TPOADb
levels were 209+284.32 1U/mL, 112.34+126.08 IU/mL,
76.06+£83.44 IU/mL, and 84.13+106.32 IU/mL in the
first, second, and third trimesters of pregnancy and in the
PP (6 weeks after delivery), respectively. The TPOAD titre
decreased significantly in the second and third trimesters
compared to that in the first trimester (p=0.016 and 0.003,
respectively).'” According to a study by A.B. PARKES,
the average TPOAD level increased from 20 KIU/L to 121
KIU/L throughout the postpartum year in the euthyroid
TPOAbD-positive group. In the PPT group, the TPOAb
level reached the peak level of 181 KIU/L five months
postpartum, compared to 28 KIU/L at delivery, and
dropped to 118 KIU/L by twelve months postpartum.?
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Figure 5 The variation in antibodies in patients who had complete laboratory examination results in all four periods. The three figures are data from patients who had
complete laboratory examination results in four periods. (A) The results of 4 patients with LT4 treatment and 7 patients with no medication in the TgAb group. (B) The
results of 3 patients with LT4 treatment and | patient with no medication in the TRAb group. (C) The results of |3 patients with LT4 treatment and 4 patients with no

medication in the TPOAb group. *0.01<P<0.05; *¥0.001<P<0.01; **P<0.001.

Abbreviations: LT4, levothyroxine; No, no medication; ns, no significant difference.

In the first part of our study, according to our analysis, the
antibody titre dropped significantly during pregnancy in
both subgroups and rebounded significantly after delivery
in the LT4 subgroup, but there was no significant differ-
ence in the titre between the T3 and PP periods in the no-
medication subgroup. In the second part, significant differ-
ences were found only between T2 and T3 (0.014) and
between T1 and T3 (P<0.001) in the LT4 subgroup. We
think the reasons for the lack of significant differences
between T3 and PP in the no-medication subgroup are
early postpartum testing at 12 weeks, and some women
whose levels peak later may have been missed.”>® In
the second part of our study, the persuasiveness of the
data was limited due to the small number of patients in
the no-medication subgroup (4 patients) compared to the
number of patients in the LT4 subgroup (13 patients).
Some of the patients had used drugs for GD and HT,
which might have affected the antibody titres. LT4 has been
used to treat hypothyroidism for many years.”” However,
although reported, there is no consensus on how LT4 can
influence antibody titres. Hashizume et al found that the use
of FT4 during pregnancy and postpartum might decrease
TRADb levels and protect women from the recurrence of
hyperthyroidism after delivery compared with no drug
use.”® Researchers have found that LT4 might suppress
TSH and TPOADb
patients.”” In the study of Nalan Okuroglu, they found

levels in Hashimoto’s thyroiditis
a low but statistically significant positive relationship
between the TPOAb (r=0.217, P<0.01) and TgAb levels
(r=0.158, P<0.05) and LT4 doses in the antibody-positive

group; however, the involved patients were already under-
going replacement therapy, which means their antibody
titres were not tested before LT4 treatment.*° In addition,
it is impossible to determine whether LT4 treatment caused
a high antibody titre or whether a high antibody titre caused
low FT4 and high TSH, so a larger dose of LT4 is needed.
In a study by OLLE KAMPE, LT4 (0.1 mg) reduced the
degree of hypothyroidism but had no detectable influence
on the changes in TPOAD titres in the postpartum period.”’
1. Chiovato found that LT4 therapy induces a decrease in
thyroid microsomal antibody (TPOADb) and TgAb in idio-
pathic myxoedema and in hypothyroid but not in euthyroid
Hashimoto’s thyroiditis.>' In the study by ROLF
JANSSON, ten hypothyroid patients with Hashimoto’s thyr-
oiditis were treated with methimazole 30 mg in addition to
thyroxine 0.15 mg daily. Another 10 hypothyroid patients
with Hashimoto’s thyroiditis were given thyroxine 0.15 mg
alone. After 22 weeks of treatment, significant decreases in
thyroid microsomal autoantibody (TPOADb) titres were
observed in both groups (p <0.01); however, there was no
difference in the mean change in titre between the two
groups. When the patients treated with methimazole were
subsequently given thyroxine 0.15 mg alone for an addi-
tional 22 weeks, no additional change in titre was
observed.>® Therefore, we think it is difficult to judge the
effect of LT4 on antibody titre. PTU and methimazole
(MMI) are commonly used antithyroid drugs for the treat-
ment of hyperthyroidism. However, PTU is suggested to be
used in the first trimester, and MMI is suggested to be used
in the second and third trimesters.**** According to
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research by Tsai et al, although there was no significant
difference in the TRAD levels between the PTU/propranolol
combination therapy and the PTU/cholestyramine/proprano-
lol combination therapy in the treatment of Graves’
hyperthyroidism, both treatment combinations could lead
to a decrease in TRAbs during the study period.*> Chih-
TsuengHe et al observed a decrease in TRADbs in both the
MMI and PTU treatment groups.>®
observed a decrease in TBII in infants who were receiving

Momotani et al
nutrients only via breastfeeding from mothers who took
PTU at a dose of 300 mg daily.’” The results of studies
on the effect of PTU on TRAD are relatively consistent. It is
believed that both PTU and MMI can lead to a decrease in
TRADb
relieved.***® Women should conceive when they are in

titre, which means that hyperthyroidism is
the euthyroid state. For women with hyperthyroidism before
conception, ablative therapy (1311 or surgery) or medical
therapy is recommended. For women with a high TRAb
titre who wish to become pregnant, surgery is recom-
mended since the TRAD titre will increase and remain at
a high level after 1311 ablation therapy.*' We must mention
that some of our patients underwent selenium therapy; this
it is not recommended for women during pregnancy.>® We
did not record the specific dose of selenium used, and the
effects of selenium on TRAbs, TPOAbs and TgAbs are
controversial. Several studies have reported that selenium
can lead to a decrease in antithyroid antibodies, while some
have shown that selenium has no effect on antibody titre.
The conditions of both pregnant women and the general
population were included in these studies, as were all three
antibody types.'>****7% Thus, the effects of selenium on
the antibody titre cannot be determined at present.
According to previous studies, drugs may influence anti-
body titres. Therefore, the effect of selenium needs to be
further studied. In addition to drugs, both the impact of
adherence by endocrinologists to guidelines regarding LT4
therapy and patient compliance with the management of
hypothyroidism has been studied, specifically by Vezzani
et al.’! They found that the concordance rates of Italian
endocrinologists with American Association of Clinical
Endocrinologists/American Thyroid Association (AACE/
ATA) and European Thyroid Association (ETA) recommen-
dations were 77.1% and 71.7%, respectively. Patients with
high compliance were unlikely to have well-controlled
hypothyroidism. However, the association between the
adherence of doctors to guidelines and variations in anti-
bodies has not been reported. In our research, as all patients
were treated by Dr. Guan Liang, the problem of different

levels of adherence to guidelines among different doctors
was avoided. Although we did not use the Morisky-Green
Medical Adherence Scale-8 (MMAS-8) scale to study
patient compliance with the treatment scheme, according
to the results of Vezzani et al, we thought that different
compliance rates of patients might not affect the variations
in antibodies.

The limitations of other studies are their lack of inclusion
of all three antibody types in one study. In addition, most of
the studies used the reference level of antibodies, and the
decrease in antibody titre was reflected by the decrease in the
positive rate. The advantages of our research are our inclu-
sion all three antibody types and our use of different methods
to determine the P-values during different periods of preg-
nancy. Thus, the variations in the three antibody types could
be reflected simultaneously. The results are shown as
a decrease in titre rather than the positive rate in our research,
avoiding the loss of information when the titre is converted to
the positive rate. We separated our patients into different
groups according to the medication they had, thus eliminat-
ing the influence of medication on antibody titre. However,
the disadvantages of our research are that our sample size
was small, and that not all patients had complete data in each
period. Due to the explosion of coronavirus in China in 2020,
public transportation could not function at normal levels,
causing many patients to not come to Ruijin Hospital to
have their antibody titres measured. Our results need to be
supported by a larger group of subjects from a larger number
of medical centres. In addition, since many patients did not
have TRAD tests, the P-value in the TRAb group may not be
accurate. All the patients were restricted to Dr. Guan Liang;
thus, selection bias may have occurred.

At present, the most important explanation is that the
decrease in the antithyroid antibody titre is caused by Treg-
mediated suppression.”> Regulatory CD4"CD25" T cells
(Tregs) are important for peripheral tolerance against both
foreign and self-antigens and in foetal tolerance. Tregs can
regulate Thl-type cellular immune activity and Th2-type
humoural immune activity.>> Once a woman becomes preg-
nant, foetal antigens and oestrogen will provoke the produc-
tion of Tregs, which will increase during pregnancy and
peak in the second trimester. Then, the reactions of Thl
and Th2 cells against paternal/foetal alloantigens are sup-
pressed by Tregs. Thus, the antithyroid antibody titre
decreases during pregnancy.'”>* Tregs may also migrate
towards the feto-maternal interface and then generate
a series of tolerant environments, such as TGF-p, leukaemia,
inhibitory factor and HO1, which may help protect the
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process of pregnancy.'” The data of Nobuyuki showed that
both Thl and Th2-type cytokines decreased during preg-
nancy, although both immune reactions increased after
delivery,”* which supports this point of view. Dysfunction
of Tregs or deficiency in proliferative responsiveness may
endanger pregnancy.'> After delivery, the number of Tregs
returns to prepregnancy levels, which then leads to the
exacerbation of AITDs.***> MHC and B cells also play
a part in immunosuppression during pregnancy. Since the
villous trophoblasts and syncytiotrophoblast microparticles
in the feto-maternal interface lack HLA class I and class II
proteins, they express only MHC molecules such as HLA-S,
-E, -F and -G,>® which may resist NK cells.”’ B cells are
antigen-presenting cells that can interact with T-cell recep-
tors. During pregnancy, the number of B cells in the circula-
tion will not considerably change, but as Tregs increase, the
autoantibody titre decreases. Oestrogen is also thought to be
able to pass negative signals to B cells during pregnancy.”®

Conclusions

According to the data we collected and analysed, we can
conclude that the titres of TgAbs and TPOAbs decrease
during pregnancy, whether under the use of LT4 or not. At
present, there is only one set of reference levels of these
antibodies during pregnancy. We advocate for determining
standard, or normal, levels at different periods during
pregnancy for comparisons of variations in these antibo-
dies. We suggest that patients have regular check-ups with
their doctors to avoid the adverse outcomes associated
with abnormal elevations in antithyroid antibodies.
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