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[ Abstract] Objective To systematically evaluate the clinical efficacy of traditional Chinese medicine ( TCM ) based
on liver regulation theory combined with anti-thyroid drugs in the treatment of hyperthyroidism, aiming to provide more sufficient
evidence of evidence-based medicine for the application of TCM in hyperthyroidism. Methods Studies related to TCM treatment of
hyperthyroidism based on liver regulation theory were retrieved from CNKI, Wanfang Database, Chongqing VIP Database, Chinese
Biomedical Literature Database, Web of Science, PubMed, Cochrane Library and Embase until November 30, 2024. After screening
the eligible studies, the quality of the studies was evaluated. Revman 5.4 software was used to systematically re-evaluate the efficacy.
Results A total of 36 published studies were included, including 2 616 patients, 1 309 in the control group and 1 307 in the study
group. Comparison of thyroid function improvement between two groups showed that TSH elevation in the study group was higher than

that in the control group (1’=93%, SMD=1.16, 95% CI (0.81, 1.51), P <0.000 01 ), and decreased FT; ( 1’=95%, SMD=-1.56,
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95%CI (-1.98, -1.14), P < 0.000 01 ) and FT, (I’=96%, SMD=-1.78, 95%CI (-2.25, -1.30), P < 0.000 01 ) were better than
those in the control group. In addition, the symptoms were more significantly mitigated in the study group (1°=93%, SMD=-1.55,
95%C1(-1.95, 1.15), P <0.000 01 ). The clinical response rate in the study group was higher than that in the control group ( I’=0%,
RR=1.23, 95%CI( 1.19, 1.27 ), P <0.000 01 ). Conclusion TCM based on liver regulation theory combined with anti-thyroid drugs

can better improve thyroid function, relieve clinical symptoms and improve clinical efficacy, which remains to be validated by large-

scale, high-quality clinical research.
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Table 1 Basic information of included studies
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H
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Figure 2 Risk of bias assessment
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=015 055 021 30 043 014 30 31% 0.66[0.14,1.18] —_—
Total (95% CI) 1170 1169 100.0% 1.16 [0.81, 1.51] <>
Heterogeneity: Tau®= 0.96; Chi*= 472.22, df= 31 (P = 0.00001}; F= 93% _14 2 : 2 4
Testfor averall effect: Z=6.42 (P = 0.00001) Favours [experimental] Favours [control]
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Figure 4 Effect of TSH treatment in the experimental group vs. the control group
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(SMD =-1.20, 95%CI -1.35~-1.05, P <0.000 01 ),
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PR CHESE, L3k 3,

3) FTyo J6Y7 ) FT G558 0015 6 i, 1'=96%,
SMD Jy -1.78, 95%CI -2.25~-1.30, P < 0.000 01,
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ek B —a B
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Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Experimental Control
Study or Subgrou Mean SD Total Mean SD Total Weight
FTE4E 2023 5.9 087 40 84 135 40 29%
AE 2014 747 241 30 FE1 2T 30 2.9%
BER2013 55 243 28 8581 094 20 20%
BI2016 573 108 30 T4 1B 30 29%
2B 017 537 118 30 741 14 30 29%
BEty2017 817 088 36 6 1.02 36 2.9%
FHEm2020 6.87 287 32 842 45 37 29%
HAmAELE E&i82020 606 33 30 B93 512 30 29%
FElEE2012 858 482 36 699 37 36 29%
chEF2021 41 061 31 537 132 30 28%
Ak 2021 47 08 46 96 2.3 46 2.9%
EARAE 2020 756 0B4 45 877 084 45 29%
4R 2023 TAT 0158 43 1026 0.41 43 23%
THE2016 891 538 30 825 634 30 29%
Fpth2015 503 083 30 568 076 30 2.9%
FE2016 308 1.0% 36 7.08 1.05 36 27%
T8 2023 718 207 45 783 283 45 30%
M 2024 366 073 43 583 125 43 29%
EEEE 2016 849 17 60 186 1.82 1] 27%
FEEE2018 5453 297 40 586 271 40 2.9%
M#EE 2020 T4 24 49 928 27 49 3.0%
{22012 350 187 30 393 189 30 29%
EERSE 2024 643 078 35 747 071 35 28%
BiES 2021 57 0.34 40 622 051 40 2.9%
TRF2018 523 1.29 30 941 422 30 2.9%
WRAF 2021 458 072 368 4571 085 36 29%
FpAFT2014 1054 606 31 1093 609 30 29%
BRB2015 544 054 30 B9 0F2 30 28%
HARig2007 5.35 157 30 456 1.69 30 2.9%
PrARTE2011 462 113 30 856 1.66 30 2.8%
FriE2019 3.5 1.36 47 4B 2.4 47 2.9%
FREER 2011 498 118 28 945 113 28 27%
PRERPA 2015 536 145 30 BBT 242 30 2.9%
PRI 2022 231 019 43 385 025 43 2.5%
SEM015 754 194 30 866 1585 30 2.9%
Total (95% CI) 1261 1259 100.0%

Heterogeneity Tau®=1.50; Chi*=714.15, df= 34 (P < 0.00001); F=95%
Testfor overall effect Z=7.30 (F = 0.00001)

-218[2.74,-1.62] -
-0.01 [0.52, 0.49] T
-0.17 [-0.68, 0.35] -
-1.22 [-1.77,-0.66]
-1.56 [-2.14,-0.97]
-0.82 [-1.30,-0.34]
-0.41 [-0.90, 0.09]
-0.20 [0.71, 0.31]

-1.23[-1.78,-0.68] -
-282[-3.41,-2.24] -
-1.61[-2.08,-1.13] -
-8.64 [10.02,-7.25) ¥

-0.81 [1.33,-0.28] —
-3.77 [-4.55,-2.99] -

-0.27 [-0.68, 0.15] -
210 [-2.63,-1.57) -
-5.70 [-6.52, -4.89] —

-0.11 [-0.55, 0.32) T
-0.83[-1.24,-0.47] —
-0.18 [0.70, 0.31] -
1,26 [-1.78,-0.75] —
118 [-1.67,-0.71] -
-1.32[-1.88,-0.76] —
-1.41[-1.93,-0.89] -
-0.06 [0.57, 0.44] -
226 [-2.92,-1.61] —
-0.13 [-0.63, 0.38] -
-2.74 [-3.46,-2.02) —
1,10 [-1.53, -0.66] -
-3.82[-4.72,-2.01] —
0B5[1.17,-0.13] -]
-B.67 [-6.01,-5.74] —

063 [-1.15,-0.11] —

-1.56 [-1.98, -1.14] *

0.37 [0.10, 0.83] .

0.11 [-0.40, 0.61] -

Favours [experimental] Favours [control]

Bl 5 #34AE vs. XA FT, 857 1ER

Figure S Effect of FT; treatment in the experimental group vs. the control group

R3 FT.HBRESIWER
Table 3 Results of the sensitivity analysis for FT,

e 9% Sk AR Pt swp g SSEEL S OEL gy R
1 JRasrtr CTeaIkR) 36 95 -1.56  -1.98 -1.14  <0.000 01 —
T =R 35 93 -1.54 -1.95 -1.13  <0.000 01 FEAFE/N (n=30/4)
3 R 35 92 -1.55 -1.96 —-1.14  <0.000 01 HELRFRNEA -1
4 BEBERD 35 90 -1.53 -1.93 -1.13  <0.000 01 FEAHE/N (n=28/4)
5 MAEEFLARSE 35 88 -1.52  -1.91 -1.13  <0.000 01 JFfizER (4 8)
6 X%z 35 86 -1.50  -1.88 —-1.12  <0.000 01 RIRFEHLIT =
7 ZEEAED 35 83 -1.48 -1.85 —1.11  <0.000 01 T THH g 445 A 5 4
8 IZrbr (HIBR 64K ) 30 45 -1.20 -1.35 -1.05  <0.000 01 Jy 51 R 5 B 4 il

M Z SR, THRE2ER (RS ™)
LB A ERE (BhINGE"™) WS BR it —
% 17 2 91% 1 87%, 3B T Ml 4 75 A1 Jk 26 4 45
(1) 52 BT S R Tk B . RS R 4 R (iR
ANFLEE ™) BYSIBRAE 1P PR 2 85%, HFPFfizER
IVE . S5 6 J SCHkIG 17 FE 25 38%, 540
BAA i3 2 X (SMD =-1.32, 95%CI —1.48~
-1.16, P < 0.000 01 ), IS ZFpPR REEG S 575
o W3k 4.

242 IRITIEIEIRAR O LR
TR I REAR B 5 L GE o #r &l SR an 151 7 B
R, 1’=93%, SMD H -1.55, 95%Cl —-1.95~-1.15,
P < 0.000 01, %552 BF5E 40 R FRME T % 18
41, PRBITEALIRYT AR T IR

il PR AR A3 ) 5 1 A AT S R LR 17O 93%
RO 43 M e BRPEAS T HL RN 7 R 32 B 5 MR
Ve HARPRAETE R 2 i R (BREHYT) FUE
ARIPAG T7 AR R CBEBEY) B SIBRAE 17 5350 % 2
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Experimental Control Std. Mean Difference Std. Mean Difference

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

SIFE 2023 1454 228 40 1961 314 40 2.9% -1.83[2.35,-1.30] -

AE=2014 21.08 778 30 2478 738 30 2.9% -0.48 [1.00,0.03] —

HEETE2013 36.94 18.02 29 1776 10558 29 2.9% 1.28[0.71,1.85] -

H¥2016 18.14 36 30 2225 391 30 2.9% -1.08 [-1.62,-0.54] -

2B 2017 11.29 261 30 1471 3.04 a0 2.9% -1.19[1.74,-0.64] -

E&fgz017 16.89 2.361 36 1818 2349 36 2.9% -0.54 [-1.01,-0.07] 7

2020 2252 1338 32 2664 1467 32 29% -0.29[0.78, 0.20] 1

eI E&ig2020 2346 1918 30 19.29 11.65 30 29% 0.26 [-0.25, 0.77] .

FERER2012 2245 847 36 2129 7.A&2 36 29% 015031, 0.61] T

BREE20 1248 1.84 31 1723 186 30 28% -2.83[3.22,-1.85] -

BEFE2021 17.8 5.6 46 241 8.3 46 29% -0.88 [-1.31,-0.45]

TEAAiE 2020 1872 304 45 2186 336 45 2.9% -0.97 [1.41,-0.53]

=R 2023 23.51 1.4 43 3274 172 43 27% -5.83[-6.82,-4.85] -

FTAE016 18.92 11.97 30 2472 1585 30 2.9% -0.41 [F0.92,0.10] 7

I L2014 16.2 1.65 30 1761 162 30 2.9% -0.85 [-1.38,-0.32] -

2016 143 218 36 2175 243 36 2.8% -3.19[-3.90,-2.48] -

=48 2023 234 572 45 2767 586 45 2.9% -0.73[1.16,-0.30] -

HER 2024 1049 226 43 1583 311 43 2.9% -1.95[-2.46,-1.43] -

EEEINMG 1775 183 60 3¥.28 1.649 60 2.3% -11.02 F12.48,-9.56) —

FREF2018 1081 312 40 13.01 583 40 29% -0.47 [-0.91,-0.02] -7

A4HEE 2020 226 5.2 49 286 512 49 29% -1.15[1.58,-0.72] -

EREERR 2012 13143 1004 30 1547 10455 30 2.9% -0.23[F0.74,027] T

RS 2024 208 087 35 2702 385 35 2.9% -2.25[-2.86,-1.65] -

HiES 2021 1789 085 40 2134 078 40 2.8% -4.55[-5.40,-3.71] -

ZR2018 1301 488 30 17.07 612 30 2.9% -0.72[1.25,-0.20] -

ARAF 2021 1531 0495 36 2353 153 36 2.5% -6.39[-7.55,-5.22] I

FEMFT2014 27.39 1545 31 2664 1399 30 2.9% 0.05[-0.45, 0.55] T

EpIR2015 3552 489 30 5006 A28 a0 2.8% -2.82[-3.55,-2.09] -

PhARi§ 2007 1712 476 30 1725 463 a0 2.9% -0.03[F0.53, 0.48] T

BRRRIRE2011 162 1.84 30 233 2.64 30 2.8% -3.52 [[4.34 -2 69] -

BRE2019 1347 361 47 171 428 47 29% -0.91 [-1.33,-0.48] -

BrER2011 15487 213 28 2587 642 28 28% -212[2.79,-1.46] -

PiRERFR 2015 1442 1.9 30 1923 211 30 28% -2.36[-3.03,-1.69] -

PRELS 2022 905 086 43 1386 088 43 27% -6.46[-6.42, -4.54] -

EE015 2137 426 30 2403 502 30 2.9% -0.56 [-1.08, -0.05] T

Total (95% CI) 1261 1259 100.0% -1.78 [-2.25, -1.30] "

Heterogeneity: Tau®= 1.94; Chi®= 870.35, df= 34 (P = 0.00001}; F= 96% _150 5 ; 5 150

Testfor overall efict Z=7.35 (P < 0.00001) Favours [experimental] Favours [control]

6 FHRA vs. FERAXT FT, BT IEA
Figure 6 Effect of experimental group vs. control group on FT, treatment
R4 FT,.BRBESITER
Table 4 Results of the sensitivity analysis for FT,
, Tl 4% 95%CI  95%CI . .
¥ S 55 SCHik o 1*{H /% SMD P FE TSR B R IR
§ SCHRER TR T BR 8

L JRER s CTEHIER ) 36 96 -1.78 -225  -1.30  <0.000 01
2 kgL 35 94 -1.76  -2.22 -1.30  <0.000 01  FEACHRAF 22 5
3 BREIHAE 35 93 -1.75 =220  -1.30 <0.000 01  J5ikFJRbR
4 JEEH 4R SE Y 35 91 -1.74  -2.18 -1.30 <0.000 01 T
5 BEER 35 89 -1.72  -2.15 -1.29  <0.000 01  FEARE/N (4E4 28 #])
6 BhmitE 35 87 -1.70  -2.12  -1.28  <0.000 01 LA EE
7 WAL 35 85 -1.68  -2.09 -1.27  <0.000 01  JFFedesd (4 %)
8 WmANH(HIR6kRE) 29 38 -1.32  -1.48 -1.16  <0.000 01 ZMHEZELL

91% H190%, JWeilie T B2 SA% 0%, 7
12 J8 vs. 3 8 JH (EREE) MIBIBRIE I° 2
88%, FMITFEAN—EMERIMER . &5 3 45
WG 17 2 82%, WU {AFrfafid (SMD =-1.48,
95%CI -1.82~-1.14, P <0.000 01), $&RiPAhTH
AT R RS TR R IR N E . Lk 5.
243 IRIT AR

ARCRI meta ST HRWNE 8 Fin, Stk
¥ i 78 I'=0% (P> 0.05), RR & 1.23, 95%CI 1.19~

1.27, P <0.000 01, HTRBEMHERIL (1°=0%), Tt
T AT USRS SRR SR A s T
XTRRZH, $EoR ISR T 256 & P 2536 7 T T
R R
244 IRITEEMESAE K

WAVE: AR 36 BT, 12 WiRkE T4
REW (CHFEhRes s . KB ). WA RO &
He % 8.2% (K T XF M 2H 14.5%, RR K 0.56 (95%CI
0.42~0.75.
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Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
T4 2023 34.49 1245 40 401 1356 40 41%
HEEE2013 931 844 29 1441 9.2 29 41%
g 2024 2.56 0.6G 48 587 147 48 41%
SEF 017 6.07 3.29 30 1243 479 30 40%
ZEFEHE2020 506 712 32 1613 B.S2 32 40%
HAmAH.IE- E&fR2020 148 554 30 2083 BAT 30 40%
RERE2021 1219 448 31 188 494 0 40%
akE2021 8.7 0.8 46 8.8 1.1 46 3.9%
ZE4g 2023 387 271 43 521 426 43 4.2%
48 2023 481 112 45 1181 1.83 45 37%
R 2024 524 1.85 43 862 2N 43 4.0%
FREE2018 B.95 545 40 1025 589 40 41%
H##EE 2020 203 067 48 331 085 49 41%
SpERR2012 8.4 32 30 155 38 30 39%
EiEES 2024 81 4835 35 1187 681 33 4%
BB 2021 352 074 40 441 0485 40 41%
FEH2018 953 945 30 16.07 971 0 44%
WRAF 2021 7.86 263 36 967 329 36 4%
#BMAFI2014 16.26 B.26 31 2507 733 30 40%
EFi§2015 1021 1.08 30 1681 1.3 30  3.2%
BEAAAE2011 67 652 30 104 747 30  41%
BRiE2019 645 6.02 47 8915 767 47 4.2%
BREE2011 778 257 28 1133 338 28 4.0%
BEFLS 2022 3.02 046 43 685 1.2 43 38%
SEw015 527 242 30 845 287 30 40%
Total (95% CI) 916 914 100.0%

Heterogeneity: Tau®= 0.96; Chi®= 338.73, df= 24 (P = 0.00001); F= 93%
Testfor overall effect Z=7.60 (P = 0.00001)

Std. Mean Difference

-0.67 [-1.09,-0.04] —
-2.24-2.75,-1.72)
-1.5312.11,-0.95]
-1.56[-2.12,-0.99]
-0.96 [-1.50,-0.43]
-1.38[-1.95,-0.82] -
-3.20[-3.82,-2.57] —

4.7 [-5.37,-3.78] —
-219[-2.73,-1.65]
-0.58[-1.02,-0.13]
S166[-2.12,-1.20]

-1.97 [-2.59,-1.34]

-0.61 [-1.09,-0.13]

-1.04 [-1.50,-0.57]
-0.67[1.19,-0.15]
-0.60[-1.07,-0.13]
-1.281.83,-0.72]

543 [6.56,-4.30) T
-0.52 [-1.04,-0.01]

S1AT [1.74,-0.60]
-4.15[-4.91,-3.38] —_—
1181173, -0.63]

-1.55[-1.95, -1.15]

Std. Mean Difference
IV, Random, 95% C1

-0.43[-0.87,0.02)

-0.37 [-0.80, 0.05]

-0.38 [-0.60, 0.02]

4 2 0 2 4
Favours [experimental] Favours [contral]

&7 ®HEA vs. RAMNEIRTRS

Figure 7 Symptom scores of the experimental group vs. the control group

&5 ERROFRMEITER

Table 5 Results of the sensitivity analysis for symptom scores

) SR Sk AUB Pt swo g ST L p gy MR
U JRussAT (CTESIBR ) 28 93 -1.55 -1.95 -1.15 <0.000 01
2 ZmEHg 27 91 -1.54  -1.93 —-1.15  <0.000 O1 i F AR o UE A BF 43 i 4
30 TEHRT 27 90 -1.53 -1.92 -1.14  <0.000 01 FEARPEAL AR
4 F4H 27 88 -1.52  -1.90 -1.14  <0.000 01 ¥rFEZ=5( 12 & vs. P38 A )
5 WA (HR3EE) 25 82 -1.48 -1.82 -1.14  <0.000 01 PPfh T HAY PR

AR WS ALIG RA ROR (92.3% vs. X IR
4 78.5%, RR=1.23) K IR ok 3% (SMD =-1.55)
I FXTRR4E (P <0.00001 ),
25 RFEREG

DL FEELE R A8 AR TSH A B il 1 4 2% 0 2 e
S, SEE 9, g s ] E TR ) 0 EAR
XIFRGTA, RN A SCHRAFETE A 2 A 1oy 1) 7T RE
115545 Rosenthal ‘K% 4> ZEH 1 285, KT
1 285 AR BRI 5 A BB Y HT 25 Rk L5
T S, T 7R 45 SR & 26 i fay HL AT 0
FRIFR AR .

3 i

AR A 36 T RCT, M35 2 616 {3,
PIHUR B ShfiEdE 45 (TSH. FT.. FT,). SEARFES

FING RAG SR A R8s Rydebr. 25 WoR, ©F
FEATERRT TSH K- FEAIK FT FFT, KV 22
e AE R A B 3 1 R AT 283 T P T 0 R
3.1 KERPFR RGN

AR RGN T, BT FIRTA
44 ATD J697 U IR IR P 3L, L4 A 36 T
RCT, # MWFFT4l 1 307 & Fnxt BE 4 1 309 4
B PR DAY feFsbr (TSH, FT,. FT,).
i PR A3 FIG R A 8508 k£ 225 SR AR bR dE AT meta
Gax s

BT, R HUR IR DI RE Sy, BFsT AL
() TSH /KT B, FT,. FT, KRR
E . FEREARGE I, AR AL AR IR AR
TXREZ; TR IRA R, W54 mIm R
HRCRE T Y, Ll arsr g iR, WFiE
BT LHE ATD IRYT HCTENGE AR IR DI RE . 2%



2025 4E 8 A% 56 &5 8 1 PR 803
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H. Fixed, 95% CI
|74 2023 37 40 79 40  30%  1.28[1.03,1.57]
HEETE2013 28 24 25 29 2.6% 1.12[0.95,1.32] T
hiEE 2024 47 48 3 48 39% 174 [1.06,1.44] e
HE2016 27 30 22 30 2.3% 1.23[0.96, 1.57] T
S2EF T 29 30 26 30 27% 1.12[0.95,1.30] e
BEtg2017 32 36 27 36 28% 1.19[0.95,1.48] T
FEFEFE2020 30 32 25 32 26% 1.20[0.98,1.47] —
AL B&g2020 23 30 8 30 0.8% 2.88[1.54, 5.37]
FEREE2012 34 36 30 36 31% 113 [0.86,1.34] T
REE2021 31 ki 27 30 289% 1.11 [0.97,1.27] I
a0 42 46 34 46 36% 1.20[1.00,1.44] B
HhARAE 2020 44 45 38 45 359% 1.16[1.01,1.32] ™
=48 2023 41 43 33 43 34% 174 [1.04,1.48) B
ZEE 2016 27 30 23 30 2.4% 1.17[0.93,1.48] T
FEE 2015 27 30 26 30 27% 1.04 [0.86, 1.25] T
FEEG 29 36 20 3B 21% 1.45[1.04,2.02] -
Fi8 2023 39 45 30 45 31% 1.30[1.03, 1.65] —
MHER 2024 42 43 35 43 3.6% 1.20[1.03,1.39] —
= 2016 54 ] 45 B0 46%  1.20[1.01,1.47] ——
2018 a7 40 30 40 31% 1.23[1.01,1.581] —
M35 2020 45 49 41 49 42% 1.10[0.95,1.27] ™
EPIEER201 2 28 a0 20 a0 21% 1.40[1.07,1.83] -
SR 2024 33 35 25 35 26% 1.32[1.05, 1.65] I
e 2021 39 40 32 40 3.3% 1.22[1.04,1.43] I
2018 29 a0 25 30 26%  1.16[0.98 1.39) —
HRAF2021 33 36 25 36 26% 1.32[1.04,1.67] I
FBMF]2014 7 K| 19 30 20% 1.38[1.01, 1.86] _'_
2HiR2015 29 30 2430 25%  1.21[1.00,1.46] —
EhERIEZ007 79 30 26 30 27%  1.12[0.851.30 —
PRARARE2011 29 30 24 30 2.5% 1.21[1.00, 1.46] —
PRiE2019 47 47 36 47 38% 1.30[1.11,1.53] -
FRE 2011 26 28 20 28 21% 1.30[1.01,1.68] —
FREARA 2015 29 30 26 0 27% 1.12[0.95,1.30] e
BRRATS 2022 41 43 32 43 3.3% 1.28 [1.06, 1.59] I
ZEwI0s 7 30 20 30 21%  1.35[1.02,1.79]
Total (95% CIy 1279 1277 100.0%  1.23[1.19, 1.27] L]
Total events 1191 967 . . . ,
Heterogeneity: Chi*= 2812, df=34 (P=0.79); F=0% 072 075 ;'z é

Testfor overall effect; Z=11.92 (F = 0.00001)

Favours [experimental] Favours [cantrol]

8 THRA vs. WRAHBRER

Figure 8 Effectiveness of the experimental group vs. the control group
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Figure 9 Funnel plot of publication bias
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