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Abstract

Background: Hashimoto thyroiditis (HT) is a common autoimmune thyroid disease for which there is no specific treatment.%
levothyroxine sodium tablets significantly improved thyroid function but did not promote a reduction in thyroid-related antibody
concentrations. Acupuncture can improve clinical symptoms and thyroid function in HT patients, reduce serum TPOAb and TGAb
levels in HT patients, and improve patients’ quality of life.

Methods: We conducted a systematic review and meta-analysis to evaluate the effect of acupuncture versus levothyroxine
sodium tablets on Hashimoto thyroiditis. We searched Web of Science, Embase, China National Knowledge Infrastructure,
WanFang, VIP, SinoMed and the Cochrane Central Registry of Controlled Trials to identify candidate randomized controlled trials
(RCTs).

Results: A total of 1020 patients participated in 14 randomized controlled trials. The results of meta-analysis showed that
acupuncture regulated TPOAb content (mean difference [MD] = —63.18, 95%Cl = -91.73 to —34.62, P < .00001), TGAb content
(MD = -68.56, 95%Cl = -101.55 to —35.57, P < .00001), serum free triiodothyronine (FT3) content (MD = 0.74, 95%CI = 0.20 to
1.27, P < .00001), serum free thyroxine (FT4) content (MD = 1.10, 95%ClI = 0.29 to 1.92, P < .00001), TSH content (MD = —-2.16,
95%Cl = -8.14 to —1.19, P < .00001) had a significant effect.

Conclusion: Compared with levothyroxine sodium tablets alone, acupuncture can significantly regulate the contents of TPOAb,
TGADb, FT3, FT4 and TSH.

Abbreviations: Cl| = confidence interval, FT3 = serum free triiodothyronine, FT4 = serum free thyroxine, HADS-A = hospital
anxiety scale, HADS-D = hospital depression scale, HT = Hashimoto thyroiditis, MCA = serum anti-thyroid microsomal antibody,
MD = mean difference, RCTs = randomized controlled trials, TGA = serum anti-thyroid peroxidase antibody, TGAb = thyroglobulin

antibody, TPOAb = thyroid peroxidase antibody, TSH = thyroid stimulating hormone.
Keyword: acupuncture, hashimoto thyroiditis, levothyroxine sodium tablet

1. Introduction

Hashimoto thyroiditis is a prevalent autoimmune disorder
characterized by the production of autoantibodies that target
thyroid-specific antigens.!"l In the middle and late stages of
the disease, thyroid tissue is destroyed and hypothyroidism
often occurs,”?! which seriously affects the physiological func-
tion and quality of life of patients. At present, the main clini-
cal treatment for Hashimoto thyroiditis is oral levothyroxine
sodium tablets, but some patients do not respond well to drug
treatment, long-term drug use may also induce cardiovascular
system, bone metabolism and other related complications.?!
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Acupuncture is a method of treatment through the use of
needles, moxibustion and ear needles on the body. Previous
studies have shown that acupuncture as a small but effective
alternative therapy, has the effect of regulating thyroid hor-
moneand activating meridians, and this kind of treatment
can relieve the side effects of taking drugs to a certain extent
and is a beneficial choice for the treatment of thyroiditis in
clinic.

According to the data of Ren Haitao et al,’! compared
with oral selenium yeast tablets, the cervical soft tissue can
be loosened by massage and acupuncture, which can improve
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the thyroid hormone levels, autoantibody levels, and the tis-
sue structure of the diseased thyroid gland. According to the
research of Xia Yong et al,/¥y moxibustion combined with
oral thyroid hormone can improve clinical symptoms and
thyroid function in Hashimoto thyroiditis patients, which
is superior to oral thyroid function alone. Acupuncture
may act on the hypothalamic-pituitary-thyroid axis through
neuro-endocrine-immune system regulation. Acupuncture
regulates the nervous system by stimulating the correspond-
ing points on the body surface to generate somatosensory
stimulation, which is converted into bioelectrical stimulation
by the body.”! After the electrical stimulation activates the
brainstem - reticular system in the body, it reaches the hypo-
thalamus, stimulates the cerebral cortex and regulates the
thyroid hormone level.[*!

Medicine

To evaluate the effect of acupuncture on the efficacy of
patients with Hashimoto thyroiditis, we included more outcome
indicators, includes Thyroid Peroxidase Antibody (TPOAb),
Thyroglobulin Antibody (TGAb), Serum Free Triiodothyronine
(FT3), Serum Free Thyroxine (FT4), Thyroid Stimulating
Hormone (TSH). Secondary outcome measures include serum
anti-thyroid microsomal antibody (MCA), serum anti-thyroid
peroxidase antibody (TGA), Hospital Anxiety Scale (HADS-A),
Hospital Depression Scale (HADS-D) and Thyroid Iodine
Uptake. Acupuncture can improve the clinical symptoms of
Hashimoto thyroiditis patients, regulate thyroid function, and
enhance the quality of life of patients.”’ However, due to the
limited number and quality of studies, there is still a lack of
high-quality systematic evaluation evidence. Therefore, this
study adopted meta-analysis method to collect randomized
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Acupuncture Levothyroxine sodium tablet

Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random, 95% C|

Mean Difference
IV, Random, 95% CI

Mean Difference

Chen 2019 18227 3552 30 32474 56.23 30 16.3% -142.47[166.27,-11867) —*

Hong et al 2020 19751 4113 37 23003 48.31 38 16.9%  -41.52[-61.93-21.11] —

Lin 2017 27107 892 30 36475 94.45 30 124%  -93.68(-140.17,-47.19)

Ren etal 2022 20852 928 49 261384 794 43 184%  -53.32(56.72,-49.92) -

Vang 2022 18118 8321 29 18336 11158 29 11.7% -2.18-52.84, 48.489] —_—r

Wuetal 2021 21386 5486 39 26432 62.31 39 16.0%  -40.46 [-66.47,-14.45) —

Zheng 2019 226.92 17635 36 283.79 137.66 36 B84% -56.87 [-129.95,16.21] —

Total (95% CI) 250 251 100.0%  -63.18[-91.73,-34.62] i

Heterogeneity: Tau®= 1151.18; ChP* = 62.45, df= 6 (P < 0.00001); I*= 80% b0 20 F T

Testfor overall effect: Z= 4.34 (P < 0.0001) Favours [experimental] Favours [control]
A e Levothy sodium tablet Mean Difference Mean Difference

Study or Subgrou Mean___SD_Total Mean sD Total Weight IV, Random, 95% C1 IV, Random, 95% Cl

Chen 2019 12646 2841 30 23241 4278 30 16.3% -105.95 [124.33,-87.57) -

Hong et al 2020 27979 5988 37 308.43 61.44 38 153% -28.64 [-56.10,-1.18]

Lin 2017 171 7369 30 248.32 96.79 30 132%  -T7.321120.85,-33.79] —

Ren etal 2022 269047 915 49 30261 10.1 43 17.1%  -43.14[-47.00,-39.29] -

VWang 2022 20758 6157 28 BOD.SE  219.04 28 8.2% -302.00[-385.81,-220.19)

Wuetal 2021 26963 6025 39 298.77 61.44 39 15.4% -29.14 [-56.15,-2.13)

Zheng 2019 106.72 39.83 36 106.4 94.18 36 14.6% 0.32[33.08,33.72

Total (95% CI) 250 251 100.0%  -68.56 [-101.55,-35.57] <>

Heterogeneity. Tau? = 1654.77, Chi*= 92.28, df = 6 (P < 0.00001); F= 93% 2 At o e 200

Testfor overall effect. 2= 4.07 (° < 0.0001) Favours [experimental] Favours [control)
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgroup __Mean _SD_Total Mean SD Total Weight IV, Random, 95% C1 IV, Random, 95% CI

Chen 2019 3.36 015 30 315 0.14 o 11.7% 0.21[0.14,0.28] -

Cuietal 2020 406 045 20 397 0.34 19 11.5% 0.09[-0.16,0.34) T

Hong etal 2020 358 085 37 347 092 38 11.0%  0.11[-0.29,0.51) -

Ren etal 2022 542 0.1 49 418 n.1e 49 11.7% 1.24 [1.16,1.32] -

Wang 2022 319 054 29 -0.05 0.74 200 11.2% 3.24(2.91,357) —

W etal 2021 5.38 0.88 39 4.23 062 39 11.2% 1.15(0.81,1.49] -

Xiaetal 2012 461 237 40 418 0e2 40 94% 0.43[-0.35,1.21) T

Zheng 2019 385 042 36 382 037 36 11.6% 0.03[-0.15,0.21) T

Zhouetal 2013 428 113 40 423 1.31 40 10.5% 0.05(-0.49,0.59) -

Total (95% CI) 320 320 100.0%  0.74[0.20,1.27] -

Heterogeneity: Tau*= 0.62; Chi*= 675.65, df=8 (P < 0.00001); F= 93% LY 1 1

Testfor overall effect: Z=2.71 (P = 0.007)

D

Favours [experimental] Favours [contral]

Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference
Study or Subgrou Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen 2019 135 048 30 1233 0.46 30 11.6% 1.170.93,1.41] -
Cuietal 2020 1286 205 20 1318 1.4 19 97% -032(1.42,079) —
Hong et al 2020 1286 3.08 37 1.31 257 3| 91% 1.55(0.26, 2.84)
Lin 2017 9.4 256 30 781 2.03 30 95% 1.59[0.42,2.76] -
Ren etal 2022 16.82 021 49 1328 095 49 11.6% 3.54(3.27,381] -
Wang 2022 096 0.23 29 0.91 018 29 11.7% 0.05[-0.06,0.16] i
Wu etal 2021 16.33 456 39 1395 346 38 7.5% 2.38(0.58,4.19]
Xiaetal 2012 16.02 415 40 1476 477 40 T.0% 1.26[-0.70,3.22) 1
Zheng 2019 1277 15 36 1282 165 36 107% -0.05(-0.78 068 -
Zhou etal 2013 126 04 40 1.01 031 40 11.7% 0.25(0.09, 0.41) =~
Total (95% CI) 350 350 100.0% 1.10[0.29, 1.92] el
Heterogeneity: Tau®= 1.48; Chi*= 602.22, df= 8 (P < 0.00001); = 93% B + : i
Testfor overall effect Z=2.64 (F = 0.008) Favours [experimental] Favours [control)
E
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference
Study or Subgroup Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen 2019 4.06 046 30 11.32 295 30 9.5% -7.26 [-8.33,-6.19) -
Cuietal 2020 293 304 20 262 1.55 19 85% 0.31[1.19,1.81) T
Hong et al 2020 394 101 37 9.93 0.61 38 105%  -6.04[-6.42,-5.66) -
Huetal 1987 6.37 457 32 2283 24.11 32 1.2% -16.46 [-24.96,-7.96)
Lin2017 117 052 30 268 0.57 30 106%  -1.51[1.79,-1.23] -
Renetal 2022 358 018 49 527 0. 49 10.7% -1.69 [-1.79,-1.59) "
Wang 2022 251 038 29 248 04 29 10.7% 0.03[-0.17,0.23)
Wang et al 2003 6.37 457 34 6.92 4.86 32 67%  -055[2.83,1.73) -
Wuetal 2021 362 074 39 447 0.86 39 10.6% -0.85[-1.21,-0.49) -
Zheng 2019 18 036 36 221 06 36 106%  -0.41[-0.64,-0.18) "
Zhouetal 2013 1.81 088 40 3.38 1.39 40 10.4%  -1.57 [-2.08,-1.06) -
Total (95% CI) 376 374 100.0%  -2.16[-3.14,-1.19] ¢
Heterogeneity: Tau®= 2.31; Chi*= 1016.80, df= 10 (P < 0.00001); F= 99% En BT 5 5 =

Test for overall effect: Z= 4.35 (P < 0.0001)

Figure 2. Forest plots of the effects of acupuncture on TPOAb (A) and TGAb

Favours [experimental] Favours [control]

(B), FT3 (C), FT4 (D), TSH (E). FT3 = serum free triiodothyronine, FT4 = serum free

thyroxine, TGAb = thyroglobulin antibody, TPOAb = thyroid peroxidase antibody, TSH = thyroid stimulating hormone.

controlled trials on the treatment of Hashimoto thyroiditis in
recent years, and thyroid drugs were used as the control group,
so as to evaluate the efficacy and safety of acupuncture and
moxibustion and provide evidence-based medical evidence for
the treatment of thyroiditis by acupuncture.

2. Materials and methods

This systematic review and meta-analysis were designed in line
with the criteria suggested by the Cochrane Collaboration. We
used the preferred items for systematic review and meta-analysis
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(PRISMA) criteria to guide the reporting of the results.['” As
this study was based on published data, the permissible consent
from participants was not applicable. The meta-analysis was
registered with the PROSPERO database (registration number
CRD42023421600).

2.1. Literature search strategy

We conducted a systematic search of the literature to identify all
randomized controlled trials involving the use of acupuncture to
intervene in patients with Hashimoto thyroiditis. We searched
the Web of Science (from 1946 to April 2023), PubMed (from
1966 to April 2023), Embase (from 1974 to April 2023), China
National Knowledge Infrastructure (from 1976 to April 2023),
Wanfang Data (from 1990 to April 2023), VIP (from 1992
to April 2023), SinoMed (from 1990 to April 2023) and the
Central Cochrane Registry of Controlled Trials (from 1997 to
April 2023) to identify language-free studies that might qual-
ify. The following medical terms were used for the search:
“Hashimoto’ s thyroiditis” or “chronic lymphocytic thyroiditis”
or “autoimmune thyroiditis” or “Hashimoto’ s disease” and
“Acupuncture” or “Acupuncture treatment” or “Moxibustion.”

2.2. Inclusion and exclusion criteria

The inclusion criteria of trials were as follows: The diagnosis
criteria is a combination of the presence of serum antibodies
against thyroid antigens and appearance on thyroid sonogram
according to a review and the diagnosis criteria in Chinese
clinical guidelines."!l If thyroid ultrasound indicates diffuse
enlargement of the thyroid and reduced echogenicity of glands
in a patient with elevated serum thyroid-associated antibody,
the clinical diagnosis of HT can be established."'? Participants
were diagnosed with Hashimoto thyroiditis, with or without
hypothyroidism.

Individuals will be excluded from the study if they meet any
of the following criteria: a history of thyroid surgery; a history
of mental illness; conference proceedings and abstracts with-
out full RCTs information, some studies with incomplete data;
duplicates of published studies.

Included randomized controlled trials contained at least one
of the following outcome measures: TPOAb, TGADb, FT3, FT4,
TSH. Also included are MCA, TGA, HADS-A, HADS-D and
Thyroid Iodine Uptake. In these included randomized controlled
trials, acupuncture was used in the experimental group and
levothyroxine sodium tablets were used in the control group.

www.md-journal.com

2.3. Data extraction

In this study, 2 researchers screened through the literature inde-
pendently and completed the extraction of data. The extracted
results were then a cross-checked. Disagreements were resolved
through discussion and judged by a third investigator. For lit-
erature that lacked original data, we tried to get in touch with
the authors to obtain the raw data, otherwise, the studies were
excluded. The information extracted included first author name,
year of publication, country, sample size, intervention details,
age, male-to-female ratio, course of disease, point selection, key
elements of bias risk assessment, and outcome indicator data.

2.4. Quality and risk of bias assessment

The quality of all included studies was assessed by the JADAD
scale, which assessed 4 aspects, including random sequence gen-
eration, random hiding, blinding, and exit. The tool is evaluated
on a scale of 1 to 7, with ratings of 1 to 3 considered as low-quality
literature and ratings of 4 to 7 considered as high-quality liter-
ature. We used the Cochrane Bias tool for RCTs to assess the
risk of bias in the included literature, including 7 assessments:
sequence generation, assignment hiding, subject blindness, out-
come evaluators, exit and loss of follow-up, incomplete outcome
data, and selective outcome reporting. The included literature
was assessed as low risk, high risk, or unclear. Two independent
reviewers conducted the assessment, and any discrepancies were
resolved through negotiation with a third researcher.

2.5. Outcomes

Meta-analysis of 10 outcome indexes was conducted through
literature integration. The primary outcome index includes
Thyroid Peroxidase Antibody (TPOADb), Thyroglobulin
Antibody (TGAD), Serum Free Triiodothyronine (FT3), Serum
Free Thyroxine (FT4), Thyroid Stimulating Hormone (TSH).
Secondary outcome measures include Serum Anti-thyroid
Microsomal Antibody (MCA), Serum Anti-thyroid Peroxidase
Antibody (TGA), Hospital Anxiety Scale (HADS-A), Hospital
Depression Scale (HADS-D) and Thyroid Iodine Uptake.

2.6. Statistical analysis

Data was analyzed by Revman 5.3 software. Results for con-
tinuous data are expressed as mean difference (MD) and 95%
confidence interval (CI). The ? and I? tests were used to evalu-
ate the heterogeneity of studies. A sensitivity analysis referred to

Subgroup analysis of TPOAb and TGAb.

TPOAb TGAb
Mean Mean

Subgroups Studies, n Participants,n P Q-test difference 95% CI P Studies, n Participants,n P Q-test difference 95% ClI P
JADAD grade

1-4 3 251 6 0.35 -5214  -57.22,-47.06 <.00001 3 251 1 0.36 —42.44  —46.71,-38.17 <.00001
5-7 4 250 89 <0.00001 -76.60 —143.70,-9.51 <.00001 4 250 95 <0.00001 -112.49 -191.74,-33.24 .005
Treatment

duration

<1mo 2 120 70 0.07 —122.33  -169.41,-75.25 <.00001 2 120 29 0.24 -98.71 —123.10, —74.33<.00001
>1mo 5 381 33 0.20 -46.51  -58.16,-34.87 <.00001 5 381 91 <0.00001 -57.37 -95.32,-19.43 .003
Disease type

Hashimoto 3 190 92 <0.00001 -69.35  -167.71,29.00 a7 3 190 96 <0.00001 -127.81 -237.95,-17.66 .02
thyroiditis

Hashimoto 4 31 4 0.17 -51.14  -63.23,-39.06 <.00001 4 31 33 0.22 -4113  —53.46, —28.80 <.00001
thyroiditis with

hypothyroidism

Cl = confidence interval, TGAb = thyroglobulin antibody, TPOAb = thyroid peroxidase antibody.
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Table 3

Subgroup analysis of FT3, FT4.

FT4

FT3

P

Mean difference 95% CI

Q-test

Mean difference 95% CI P Studies,n Participants,n P

Q-test

P

Studies, n  Participants, n

Subgroups

Therapies

18
.39

-0.67,3.68
-0.06,0.15

1.51

0.

99  <0.00001

328

.10
.29

-0.12,1.38
—1.42,4.75

0.63

1.66

98 <0.00001
100  <0.00001

328
177

Acupuncture

0.51 05

97

Cake-separated moxibustion

JADAD grade

15
12

—-0.51,3.45

-0.17,1.43

1.47
0.63

99  <0.00001
95 <0.00001

370
250

.08
.07

-0.07,1.16

0.54

1.15

96 <0.00001
99  <0.00001

370
190

1-4

5-7
Treatment duration

—-0.11,2.40

.006
.34

0.31,1.85

1.08
0.96

94 <0.00001
99  <0.00001

278
342

15
.04

0.48 -0.18,1.13

0.94

93  <0.00001
99  <0.00001

218

<1 mo
>1mo
Disease type

-1.01,2.94

0.06,1.82

342

18

-0.14,0.77
1.05,3.64

0.31
2.34

94 <0.00001
84

309

31

.08
<.00001

0.72 —-0.09,1.53

0.86

99  <0.00001
93 <0.00001

309
251

Hashimoto thyroiditis

.0004

0.0002

4

0.26,1.45

3

Hashimoto thyroiditis with hypothyroidism

Cl = confidence interval, FT3 = serum free triiodothyronine, FT4 = serum free thyroxine.
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the re-meta-analysis of data after sequentially removing single
studies and compared the results after elimination with the orig-
inal results. Subgroup analysis was performed to identify the
effects of acupuncture method, JADAD score, duration of treat-
ment, whether subjects had hypothyroidism, and date of publi-
cation were affected. For 14 articles, the data was expressed as
a median. Therefore, the algorithm of Hozo et al!™¥! was used to
estimate the weighted mean and standard deviation. Similarly,
the test for overall effects determined the result by the P value
magnitude, when P < .05 the data was considered to be statis-
tically significant. Publication bias was determined by funnel
plots.

3. Result

The screening process of RCTs for meta-analysis (Fig. 1). After
a preliminary systematic search, a total of 188 articles were
retrieved, and 114 articles remained after the deletion of dupli-
cate articles and records marked as ineligible by automation
tools. Next, filter the title and abstract of the article. Excluded
papers included 27 non-RCTs, 5 conference abstracts, 3
meta-analysis papers, 15 intervention object error and, 3 wrong
document and 11 animal studies papers. Another 11 papers
did not use acupuncture as an intervention group and were
excluded. We screened the full text of the remaining 39 papers
and excluded another 16 duplicate papers, 8 papers without the
outcome indicators we needed, and 1 paper with incomplete
data. Finally, 14 papers were included in this study.

3.1. Characteristics of included studies

Table 1 describes the detailed features of the literature included.
The papers were published between 1987 and 2023. All of these
studies were conducted in China. A total of 14 literatures were
included in our study, among which 98 patients (the largest
number of cases) were selected in the study of Ren Zhenxue et
all"* while only 58 patients (the smallest number of cases) were
selected in the study of Wang Xuze et al.l'’! Six of the papers
studied Hashimoto thyroiditis with hypothyroidism,®!%!16-1I the
other 8 literatures studied patients with Hashimoto thyroid-
itis.[1>20-261 T the observation group, the treatment method was
acupuncture plus levothyroxine sodium tablets,3!41517-21.23.24] the
other 4 are acupuncture.!'?2252¢l The point locations of 6 litera-
tures were RN17, RN12, RN4, DU14, BL23 and DU4,16:20-23.2¢]
in one of the literatures, ST36 was also taken on this basis,!'®! 2
of them took RN22.121231 Point selection locations of the 3 lit-
erature were ST36, SP6, KI3, ST40, LI4, and LR3,>'*81 one of
them took the names RN17, RN12, RN4, RN22.'8] Point loca-
tions of 1 study were RN4, BL23, ST36, KI1, BL20 and BL24.""
One is BL23, DU4, BL20, ST40, LR3.1"") One is ST36, LI4, LI11,
LI14, LI15 and ST9.1" Another study selected points ST36, SP6,
K13, LR3, GB34, SP9, LI11, $J5 and LU7.25!

3.2. Primary outcomes

3.2.1. TPOAb level. TPOAb content was reported in 7
literatures!>!415:18:1923251  (Fig 2A). Heterogeneity analysis
showed a high degree of heterogeneity among the studies (I? =
90%, P < .0001), so meta-analysis was performed using random
effects models. Meta-analysis showed that the improvement
of TPOAD level in acupuncture group was significantly better
than that in levothyroxine sodium tablets group (MD = -63.18,
95%CI = -91.73 to -34.62, P < .00001). Subgroup analysis was
performed according to JADAD score, duration of treatment,
and disease type. Heterogeneity was significantly reduced
in the group treated for more than 1 month, suggesting that
the duration of treatment may be the source of heterogeneity.
The subgroup results are shown in Table 2. Heterogeneity
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Subgroup analysis of TSH.

TSH

Subgroups Studies, n Participants, n P Q-test Mean difference 95% Cl P
Therapies

Acupuncture 4 328 97 <0.00001 -1.13 -1.88, -0.37 .003

Cake-separated moxibustion 3 169 86 0.0007 -2.87 —7.29,1.55 20
JADAD grade

1-4 7 494 99 <0.00001 —-1.56 -2.90, -0.23 .02

5-7 4 256 98 <0.00001 -3.50 -5.38, -1.62 .0003
Treatment duration

<1 mo 5 336 98 <0.00001 -0.76 -0.90, -0.61 <.00001

>1mo 6 414 99 <0.00001 -1.73 -1.82,-1.64 <.00001
Disease type

Hashimoto thyroiditis 6 373 98 <0.00001 -0.40 —-0.54, -0.26 <.00001

Hashimoto thyroiditis with hypothyroidism 5 377 99 <0.00001 -1.86 -1.94, -1.77 <.00001
Date of publication

<2010 9 626 99 <0.00001 -2.58 -3.68, -1.49 <.00001

>2010 2 124 0 0.62 0.03 -0.17,0.23 .80

Cl = confidence interval, TSH = thyroid stimulating hormone.

was significantly reduced after 1 article®®! was removed from
the sensitivity analysis (I =44%, P=.11). The reason for
the analysis may be different intervention methods. Most
of the literature used acupuncture combined with levothyroxine
sodium tablets for treatment, while acupuncture combined with
massage was used in this literature. The funnel plot for this
outcome indicator is A in Supplementary Figure 1, http:/links.
lww.com/MD/L799.

3.2.2. TGAb level. TGAb content was reported in 7
literatures!>141518:1923251 (Fig 2B). Random effects models were
used for meta-analysis due to the high heterogeneity among
studies (> = 93%, P <.0001). Meta-analysis showed that
the improvement of TGAD level in acupuncture group was
significantly better than that in levothyroxine sodium tablets
group (MD = —68.56,95%CI = ~101.55 to -35.57, P < .00001).
Despite subgroup analysis based on JADAD score, duration
of treatment, and type of disease, heterogeneity remained.
Heterogeneity was significantly reduced in the treatment
duration less than 1-month group and in the Hashimoto group
with hypothyroidism, suggesting that the duration of treatment
and type of disease may be the source of heterogeneity. The
subgroup results are shown in Table 2. A sensitivity analysis
showed that heterogeneity remained constant. The funnel plot
for this outcome indicator is B in Supplementary Figure 1, http://
links.lww.com/MD/L799.

3.23. FT3 level. FT3 content was reported in 9
literatures!>1415:182021.23-251 (Fjg 2C). Random effects models
were used for meta-analysis due to the high heterogeneity among
studies (I> = 99%, P =.007). Meta-analysis showed that FT3
levels in the acupuncture group were significantly better than
those in the levothyroxine sodium tablets group (MD =0.74,
95%CI=0.20 to 1.27, P <.00001). Heterogeneity persisted
after doing subgroup analyses of acupuncture method, JADAD
score, treatment duration and disease type, and dose. Subgroup
analyses could not explain the heterogeneity. The subgroup
results are shown in Table 3. A sensitivity analysis showed
that heterogeneity remained constant. The funnel plot for this
outcome indicator is C in Supplementary Figure 1, http:/links.
lww.com/MD/L799.

3.24. FT4 level. FT4 content was reported in 10
literatures!>12:13:16-19:21-231 - (Fig, 2D). Heterogeneity analysis
showed a high degree of heterogeneity among the studies
(I?=99%, P=.008), so meta-analysis was performed using

random effects models. Meta-analysis showed that FT4 level in
the acupuncture group was significantly better than that in the
levothyroxine sodium tablets group (MD = 1.10, 95%CI = 0.29
to 1.92, P<.00001). Subgroup analysis was performed
according to acupuncture method, JADAD score, treatment
duration and disease type, heterogeneity remained. The subgroup
results are shown in Table 3. A sensitivity analysis showed
that heterogeneity remained constant. The funnel plot for this
outcome indicator is C in Supplementary Figure 1, http://links.
lww.com/MD/L799. The funnel plot for this outcome indicator
is D in Supplementary Figure 1, http:/links.lww.com/MD/L799.

3.2.5. TSH level. TSH content was reported in 10
literatures®!14-16:18,19.21.23-251 - (Fig 2E). Heterogeneity analysis
showed a high degree of heterogeneity among the studies
(P=99%, P<.0001), so meta-analysis was performed
using random effects models. Meta-analysis showed that
the improvement of TSH level in acupuncture group was
significantly better than that in levothyroxine sodium tablets
group (MD =-2.16, 95%CI=-3.14 to -1.19, P <.00001).
Subgroup analysis was performed according to acupuncture
method, JADAD score, treatment time, disease type, and
publication date, heterogeneity remained. Group heterogeneity
was significantly reduced after 2010, suggesting that publication
date may be the source of heterogeneity. The subgroup results
are shown in Table 4. A sensitivity analysis showed that
heterogeneity remained constant. The funnel plot for this
outcome indicator is E in Supplementary Figure 1, http://links.
lww.com/MD/L799.

3.83. The secondary outcome

3.3.1. MCA level. MCA content was reported in 4
literatures!'®!7222¢1  (Fig. 3A). Meta-analysis showed that
there was no significant difference between acupuncture
and levothyroxine sodium tablets in reducing MCA content
(MD = -12.79, 95%CI = -14.11 to -11.46, P = .63), showed
low heterogeneity (I* = 0%, P <.00001). Subgroup analysis
was performed according to treatment duration. The subgroup
results are shown in Table 5. The funnel plot for this outcome
indicator is A in Supplementary Figure 2, http:/links.lww.com/
MD/L800.

3.3.2. TGA level. The content of TGA was reported in
4 literatures!''7222¢  (Fig. 3B). Meta-analysis showed no
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Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Fangetal 2018 23.25 11.26 30 35.53 16.29 30 35% -12.28[-19.37,-5.19]

Hu etal 1987 31.24 164 34 430 1413 34 33% -11.77[-19.05,-4.49] I —

Hu etal 1992 324 277 35 43.95 2499 32 91.3% -12.71[-14.09,-11.33)] .

Wang et al 2003 3.24 164 34 5018 2219 32 20% -18.94[-28.40,-9.49]

Total (95% Cl) 133 128 100.0% -12.79[-14.11,-11.46] ’

Heterageneity: Chi*=1.73, df= 3 (P = 0.63); F= 0% o ) s -

Test for overall effect: Z= 18.95 (P < 0.00001) Favours [experimental] Favours [control]
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgroup _Mean __ SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Fangetal 2018 36.23 21.21 30 47.53 2011 30 3.0% -11.30[21.76,-0.84]

Hu et al 1987 39.94 2366 34 58.99 19.9 34 3.0% -19.05[-29.44, -8.66] T

Hu etal 1992 3994 399 35 5018 3.92 32 907% -10.24[12.14,-8.34] .

Wang et al 2003 39.94 2366 34 43.95 16.9 32 33%  -4.01[13.89,587] I

Total (95% Cl) 133 128 100.0% -10.33[-12.13,-8.52] L J

Heterogeneity: Chi*= 4.32, df= 3 (P = 0.23); F= 31% T P 5

Testfor overall effect: Z=11.22 (P < 0.00001 Favours [experimental] Favours [control]
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgroup  Mean _ SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Cui etal 2020 444 317 29 411 2.67 28 59.4% 0.33[1.19,1.859

Wang 2022 5.28 356 29 517 3.58 29 406% 0.11[1.73,1.99)

Total (95% CI) 58 57 100.0% 0.24[-0.93, 1.41]

Heterogeneity: Chi*=0.03, df= 1 (P = 0.86); F= 0% Y E) 5 3 ¥

Testfor overall effect: Z= 0.40 (P = 0.69) Favours [experimental] Favours [control]
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgroup _Mean _SD _Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Cuietal 2020 507 441 29 6.89 3.64 28 331% -1.82[-3.92,0.28)

Wang 2022 6.83 292 29 714 281 29 669% -0.31[1.78,1.16]

Total (95% Cl) 58 57 100.0% -0.81[-2.02, 0.40]

Heterogeneity: Chi*=1.33, df= 1 (P=0.25); I*= 25% + 5 . . H

Testfor overall effect: Z=1.32 (P=0.16) Favours [experimental] Favours [control]
Acupuncture Levothyroxine sodium tablet Mean Difference Mean Difference

Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Hu et al 1987 36.48 21.71 32 35.36 2421 32 388% 1.12[10.15,12.39]

Wang et al 2003 3508 164 34 22.96 204 32 61.2% 1212[3.16,21.08] ——

Total (95% CI) 66 64 100.0% 7.86 [0.84, 14.87] e

Heterogeneity: Chi*=2.24, df=1 (P = 0.13); I*= 55% -2:0 -1:0 3 110 2:0

Test for overall effect: Z= 220 (P=0.03)

Favours [experimental] Favours [control]

Figure 3. Forest plots of the effects of acupuncture on MCA (A)and TGA (B), HADS-A (C), HADS-D (D) and lodine uptake rate (E). HADS-A = hospital anxiety
scale, HADS-D = hospital depression scale, TGA = serum anti-thyroid peroxidase antibody.

significant difference between acupuncture and levothyroxine
sodium tablets in reducing TGA content (MD =-10.33,
95%Cl =-12.13 to -8.52, P = .23). Showed low heterogeneity
(? = 31%, P <.00001). Subgroup analysis was performed
according to treatment duration. The subgroup results are

shown in Table 5. The funnel plot for this outcome indicator
is B in Supplementary Figure 2, http:/links.lww.com/MD/L800.

3.3.3. HADS-A. HADS-A scores have been reported in 2
literatures!'>?!! (Fig. 3C). Meta-analysis showed that there was
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Subgroup analysis of MCA, TGA.

MCA TGA
Studies, Participants, Mean Studies, Participants, Mean

Subgroups n n P Q-test difference  95% CI P n n P Q-test difference 95% Cl P

Treatment

duration

<1 mo 2 128 0 092 -12.03 -17.11,  <.00001 2 128 6 0.30 -15.20 —22.57, <.00001
—-6.96 -7.83

>1mo 2 133 39 0.20 -12.84 -14.21,  <.00001 2 133 32 0.22 -10.02 -11.88, <.00001
-11.47 -8.16

Cl = confidence interval, MCA = serum anti-thyroid microsomal antibody, TGA = serum anti-thyroid peroxidase antibody.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

% 25% 50% 75%  100%

|
0

[ Low risk of bias

|:| Unclear risk of bias

Bl High risk of bias

Figure 4. RCT risk of bias summary for included Randomized Controlled Trial. RCTs = randomized controlled trials.

no significant difference between acupuncture and levothyroxine
sodium tablets in reducing the HADS-A score (MD =0.24,
95%CI = -0.93 to 1.41, P = .86), showed low heterogeneity (I?
= 0%, P = .69). The funnel plot for this outcome indicator is C
in Supplementary Figure 2, http:/links.lww.com/MD/L800.

3.3.4. HADS-D. HADS-D scores were reported in 2
literatures!'>?! (Fig. 3D). Meta-analysis showed no significant
difference between acupuncture and levothyroxine sodium
tablets in reducing HADS-D score (MD = -0.81,95%CI = -2.02
to 0.40, P = .25), showed low heterogeneity (I* = 25%, P = .19).
The funnel plot for this outcome indicator is E in Supplementary
Figure 2, http:/links.lww.com/MD/L800.

3.3.5. lodine uptake rate. The iodine uptake rate was
reported in 2 literatures!'®?*! (Fig. 3E). Meta-analysis showed
that there was no significant difference between acupuncture
and levothyroxine sodium tablets in improving iodine uptake
rate (MD =7.86, 95%CI=0.84 to 14.87, P =.13), showed
low heterogeneity (I* = 55%, P = .03). The funnel plot for this
outcome indicator is E in Supplementary Figure 2, http://links.
lww.com/MD/L800.

3.4. Assessment of risk of bias

The purpose of funnel plots is to show whether the included
studies have significant publication bias (Fig.4). Five arti-
cles!!5:19:20.23.251 do not describe the specific method of double blind-
ness. Nine papers!3!416-18.21.22.24261 did not use double blindness,
so both types are rated as high risk. Nine articles!®!416-18:20-22,24-26]
do not describe the method of distributing concealment, but the
rest of the articles are distributed by the characteristics of hid-
den opaque envelopes or hidden bottles. Three papers!?>?+2¢1 did
not describe the randomization method, which was assessed

as unclear. In the rest of the study, 11 articles®!*212325] were
grouped according to a random number table.

4. Discussion

HT is considered to be the most common autoimmune dis-
ease.?’M Tt is considered a typical, organ-specific, autoimmune
disease, characterized by autoimmune-mediated destruction
of the thyroid gland.!?¥! Patients with Hashimoto thyroiditis
and overt hypothyroidism are generally treated with life-
long thyroid hormone therapy.”?” The drug can significantly
improve the patient thyroid function, but long-term use
may induce cardiovascular system, bone metabolism and
other related complications. Acupuncture treatment has few
side effects and can improve thyroid function and antibody
levels in HT patients to a certain extent. Its mechanism of
action is mainly related to the adjustment of hypothalamic-
pituitary-thyroid axis function and immune capacity of the
body.

The disease and traditional Chinese medicine “gall disease”
is very similar, in the late course of the spleen and kidney
deficiency. Traditional Chinese medicine combined with the
treatment ideas of deficiency and fullness, Zang-Fu organs
and traditional Western medicine, effectively alleviated clin-
ical symptoms, highlighting the advantages of treatment. In
this study, a total of 14 randomized controlled trials were
included for meta-analysis to determine whether acupuncture
was superior to levothyroxine sodium tablets alone in terms
of therapeutic efficacy, especially in regulating hormone con-
tent. Aconite cake-separated moxibustion at Guanyuan (CV4)
and Mingmen (GV4) combined with oral administration of
Euthyrox can improve clinical symptoms and thyroid function
in patients of Hashimoto thyroiditis, which is better than sim-
ple oral administration of Euthyrox.[®
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Ten independent outcome markers were used for comparison.
The main outcome markers included TPOAb, TGAD, FT3, FT4
and TSH. Secondary outcome measures included MCA, TGA,
HADS-A, HADS-D and Thyroid iodine uptake. The results
showed that acupuncture and moxibustion could regulate the
levels of FT3, FT4, TSH, TPOAb and TGADb. This is consistent
with the meta-analysis results of Wu Rui et alP® Yuan Qing"
acupuncture and moxibustion can reduce the volume of the
enlarged thyroid gland, applied the “three needles of protru-
sion” to treat the nodular goiter, namely, the celestial protrusion,
the support protrusion, and the water protrusion, and achieved
good results in the treatment of nodular goiter. Acupuncture
of these acupoints can regulate the local blood supply of the
thyroid, increase the blood flow of the artery, inhibit the vagus
nerve, reduce the secretion of TSH, and promote the reduction of
the enlarged thyroid gland.”’ The therapeutic effect of acupunc-
ture combined with levothyroxine sodium tablets is superior to
that of levothyroxine sodium tablets alone, and it can treat both
symptoms and root causes according to the etiology and solve
the problem that single hormone supplement therapy is difficult
to improve the thyroid antibody concentration. However, there
was no significant difference between acupuncture and levothy-
roxine sodium tablets in improving MCA, TGA, HADS scores
and iodine uptake rate.

Our meta-analysis showed that acupuncture and moxi-
bustion had a significant regulating effect on the contents of
TPOADb, TGADb, TSH, FT3 and FT4. Acupuncture and moxi-
bustion at ST36, LI4, SP6, BL20 and CV4 points could make
patients progress to normal TSH levels, which was consistent
with the results of Nair PMK.P' Zhang Yuying®®? study found
that moxibustion on Mingmen and Guanyuan points can reduce
the contents of TPOAb and TGAb, combined with Shanzhong
to regulate Qi, Zhongwan Temperature to replenish Qi, and
Dazhui and Shenshu points to strengthen the strength of Yang
Qi. Xia Yong!® study found that the serum free thyroxine index
(FT4) content increased significantly after moxibustion treat-
ment, indicating that moxibustion can regulate the content of
FT4.

There are still many shortcomings in this study. The bias
risk of some RCTS included is high and the literature qual-
ity is low, so the results of this systematic evaluation are still
uncertain. Future randomized controlled trials of moxibus-
tion in the treatment of HT should specify the method of ran-
dom sequence generation, as well as the method of assigning
concealment.

5. Conclusion

Compared with levothyroxine sodium tablets, acupuncture
can significantly improve the levels of TPOAb, TGAb, FT3,
FT4 and TSH in HT patients, but there is no significant differ-
ence between acupuncture and levothyroxine sodium tablets in
improving the levels of MCA, TGA, HADS score and iodine
uptake rate. In future studies, large samples and high-quality
randomized controlled trials should be conducted.
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