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Effect of acupuncture and metformin on insulin sensitivity in women with
polycystic ovary syndrome and insulin resistance: a three-armed
randomized controlled trial
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>Abstruat
STUDY QUESTION

HARIEANRILZI VO AHEARELERL TS ERMEINEEIRR (LLT PCOS) MDAV R EHME (LT IR)
EETEHEMEDAOR O BRZEERETEDON
SUMMARY ANSWER

PCOS LU IR DLMEIZHL T, SARIEANRILIV DBEABRIVYI VRV BRZHREICHEN DI EN
SHERFFELNGE, 1=
WHAT IS KNOWN ALREADY

FEXHBIAR TIL PCOS HLUW IR DXMEITHLT, SARITIANRILIDELELT, BIERAN DA R
RZHEWET HIENTEINTNS. LMLGEHLDS, SHABREANRILID PBIHAREDA VR U RERZERE
MRISODVTIUF LB TOT—2(EF+7THS.
STUDY DESIGN, SIZE, DURATION

2015 & 11 BH5 2018 &£ 2 BIZHITT, 3 DDEFET PCOS LU IR D&M 342 BEZEkL, 2018 £ 10 A
FTI3 7 AMI740—7vT%#1To1= 3 S 24 L LLEERER
PARTICIPANTS/MATERIALS, SETTING, METHODS

18 @M 40 B T, PCOS /D HOMA-IR22.14 DX MZ AR +HAZERE, ANRILIY +HATAERE, A
BHAEBRICTUS LIZENYFT, 4 7 BAEETVD, 37ADIAO—T7YTETot-. SARITEAZREHT A
3[ETTHN, 0.5g DANKRILIVE-FAFEL 1 B 3 EESEINT-. TEFMHIEH X HOMA-IR DJAEN AR
EEMNSDHELL, BIRFHEEE O MBEAFRERICETSHT)ILa—X AUC DELE, BMI, JAEFTDEIE
B&LT-.
MAIN RESULTS AND THE ROLE OF CHANGE

45 ADBENADDSL, HOMA-IR DEALE(E, SHIEEBF TIE-05(147%8 L), ANRILIVARERETIE-1.0
(25.0%84), A aEEETIX-0.3(8.6%EA) THoT=. HAERBIIANRILIV AR LLELT, HOMA-IRZ &
YH®ETHILIFTEGN o1 4y AEDBERSAMS, TH-BER-BRET -£25EB SR - B - ETREGE
DHIERERDEMERAREBRIEIANRILIVABRBETRLE N o= HI T AERETRLE M-

LIMITATIONS, REASONS FOR CAUTION




HAEBICEITA HOMA-IR DREFRADIZIF YU T YA XHNINST E-AI8etENHDE, 1IFIRICEST
MELFEERLEICIE, ZOROMEARBEFRITLTELT RKRAFLLELAEEELHIE

>Introduction

SEMMINEERBOEREL 5~20%EETHY, LEEROLMEICIAONDIRE - R WEETTHS.
HEORBERERES, S RIMINE, 7RO VBREIZHFHEL, PCOS O 50~75%H (A U EHEICNESNT
W5 REBIVHREESAOR) U IEITERILVEVEET ORI ORBTOELELZINGITE5—AT, NEK
EEFESLURBETFZEESE, 70ROV NEFEEIELET, 2 HWERRORKIEVRIEZEDHS.

ARRILEVIE—HEBIIZ PCOS BV IR DEXMDRBESHES JUETEHREEEETOREBEMICERAINS.
ARRILEVIEARE -MMPFA R AE-MEFETSE, BEG7UOROS U HEEEETT5ET, AREEHEN
BWEEEEZ L. LHOLEHLS, BIERERDBEERAO-OFIRLHY, BHEMLERIIBTIF— RE5|IEHE
Y AREMENHD.

HAERIIPEZOVEDTHSN, PCOS DEMEICEITAHAEDARMEICOVWTIEIZROKMAHS. VX
TITAVILEA—BLULKDOODHARTIE, BEXRMEAEED PCOS DEMELEMET ILIZHELNT, TRMEEAS
BIRBRAZEOEEEZELT, 25OTIILa—RAMYAAEEMSE, 1OR) U BRZEERET LAHEMELHD
ZEERMBLTWNS. HLDFTMETIE, HAERIAES BREES LU 6 7A%O PCOS LU IRDLMEIZH
WTHOMA-IR ICEERFEEE 5 XD EFRLT-. 212L, PCOS LU IR DX MEIZHITEHEDMREEIER
Bz, BUIZEE SN0 7 LMELBEHBAVETHS. T BIIIFEABRNANRILID OBIHEAERE LR
L, FUSHRMICAV RV RBRZMEHRET HEVHREGEFTHTEHETHS.

>Materials and methods
Study design

FEDRHRETD PCOS B IR THD 342 ZDRMENFTUF LITEEI M. SMERFFFMIEBTOIT
A—LRIAVEURETY, BIREEEREEOBEEZERICI O THERESN, BEEHBEICEYICE=2)TS
nit-.
Participants

SME (L 18 A 40 KD BMIS18.5kg/m* THY, PCOS HELU IR LZMich TS XHETHS. PCOS D
BT 2004 FITHESNI-OVTILE LEECELTHEY, ULTD 3 DDERDIEDEEL 2 DEFTHLDE
LTS GHER/EAR, EEEMNELV/FETUOROS5VBEIEDRKEE SEBMIIE). IR (X HOMA-
IR TFHfich, HOMA-IRZ2.14 TIR EBHILTWS. BRIFRERELTHLT, N\UTEITEZ 77 ARE
AI2BR0H2LMExBE L. &TASVFVMIE, FSH>15mIU/mL, FIRARMEEEREE, BERRLEE DN
REDHAKMEE, VyL U TEERBOT RO U2 MER, FEHRE FERNER, FLELRRBRN SN
Randomization

SMAEX, HAER+HAER, ANRILID + AR, AR AERIC 111 OEERTIOF LIZEIYR
Fontfz. AUSAVEBRRREE TSIV I+ —LIZEETUA LIENETSN, 3 DOSMY A TRELSh,
BRI DS LEAFERASNT. SHABRONBRIIOVTIEEERMB LU T —IEEEDAICHOEINT=. ARFRIL
SUBKLURBEIL AROOICEERERBBILICISTERIIINYL TSNV TIZEDLN, AEREE
RS ME(CFESNT -
Interventions

BENMATERRED 2 BEM RSNz, SMEL 3 BHDBENLOMYELEFHETESLD, EEL
EBEFENSVADLWVWEBEBLZDMNFTELIIEESNT . HARSIUAHEARIL 1 [ 30 520, BIC 3 EiEST



h, 1~3 BOMRTITHN, 4 v ATEET 48 MfTof-. AR S EULERMNP IUEBNLGHKETEZIT,
TArIIZEST BIED TEDHEENAITOT=.

HABTEELADOLUAOTOMILERRKIC 2 yFTOBNREREITEELZ. A5t 14 AOWEEEL, BisL
AZLIETHEHERSE T, FHTRHEL, HAROHOREESISEIL-. TOFRE TR DS e iR D E %L
ZRL, LUNE, BERELFIESRMLGSITELLTREENS. BREBEMICERESNI-HITIERK (2H2) DE
[HBEE R, TORICEBAAMGEHIGENEA ORI RBEERCLGEVREEICSECSLIEIEARL-. FEICE
BENt=IE, 10 HTEICEET 4 AFEFHTRIESN -, AHEETE HEBELBIC 5mm REDRSTHZE
WAL, BUMICERERTRBEET, FRRBEITHE,N T

ARRILEVELIVBETEIHFHABRDOBRIZFEINT. AMRILIVEIUEEIL 336 FAASH, BOKS
=(X05g% 1 H3E, 4vARKEEL:. TH, B, HEWLVZREDRIERALHDSMEIL05¢% 1 H 2 EF/ -
F1EISHEL, I—To4R—2—0RHKRL-. ZALERFEFFASNERNEZLHRT S0, AR I—T13
—R—IJESh, BBERL, BHEINT-

Outcomes

FEFMIE B SBERRD HOMA-IR DELELT-. BIREHEER U TOHEDELTZ:BMI, DITRMEYT
DR, —XEREH, SEDIEE, FPG, FINS, ¥ /)La—X AUC, 12X AUC, HOMA-B, C RTFK,
HbAlc, LH/FSH, 8T RAMRTAVE LV R T RO U84, ABRHRTOEETSER

HREABT DB EEEBOREFERSAEEE 77— (PAQ) [CLoTEEHFINT-.

Statistical analysis

F 2D/ YRAZE TIE, HOMA-IR [ PCOS BXU IR DLMET, 3 7 ADIAKICE-T 43125 M5 3.7
+2.1 [CKRIBIZREA LTz, &> THOMA-IR [XEAED 4 w A&RIZ 25% B AL, BIAETIE 5%HL T 5EFAEIL
fz. Ko T4 BRDABEBMDEIL 205 THAHEF RSNz YOTINH A X EEFBD D REZER AR HR—
VT BRIz THENY—ILFrEFERALTERSN, 205D ROy T 7HOREEREL, JIL—TH1=Y 95~114
£, 37— THE M2 ALEHINT-.

BRI IT IT->THHESNhT . BRORET—AOEEEFTET 57012, IUF LIZREEZRELTESER
ANEEE o=, EHREHOERSTERTET 5-8IZIE Kolmogorov-Smirnov F 2 EZ{F AL -. BELLEIX,
ATTVERIZDOWTIEAS ZFEFE T VI vy—RBREDVITNMNILST, EREHRICOVLWTIERFa1—T Uk
D t BEFT=E Mann-Whitney D U RED VT MWD ZFEAL.. IXTO P EFZELRO-OIZFAETIT
niEm otz P EL0.05 [FHETHIZER THAEALEINT-. TRTOMET 241 SPSS VIR 7/ —Pay
230 #ERALTEITSNIZ.

>Results
Participant flow

2015 5 11 A5 2018 & 2 A DRI, 342 ADKZMHED 3 DDEBEICTIUFLICEIYLETOHN, REDSINE
(%2018 &£ 10 BIZT74O0—7vTH##R T LI=. A5 T 281 A (82.2%) hAEERTL, 262 A (76.6%) AT7A+O—7
TESEHEL-. BRI 74 A%, SAEREET17.5%(20/114), AMKRILIVEET 28.1%(32/114), A% LKA
T 24.6%(28/114) THo1=. B DEHIIRDESY TIRIRD =D IR &7E>T=& 1% Supplementary [Z5EEL
95 LELEABBEDORBRAH o MH(T 3 BETHELL TV



Figure.1

| 3712 women pre-screened |

v

I 1100 women consented I

r

| 963 completed screening |

621 excluded
106 did not meet inclusion criteria
71 HOMA-IR<C2.14
28 did not have oligomenorrhea
or amenorrhea
7 not aged 18 — 40
212 met exclusion criteria
29 other endocrine disorders
43 were pregnant at the time
of screening
45 withdrew consent
95 other
303 personal reasons
127 too busy
39 distance too far
76 preferred other treatments
61 had fertility desire

A 4

A4
342 women randomized

¥ ¥ l
114 received true acupuncture 114 received sham acupuncture 114 received sham acupuncture
+ placebo + metformin + placebo
Treatrnent : 4 months >
1 Y ¥
93 completed treatment
97 cnmp!clcd i 91 completed treatment p
17 withdrew & 21 withdrew
23 withdrew
8 lost to contact 7 lost to contact

6 lost to contact

1 had an adverse effect 3 had sn sdverse mEfect

1 moved far away

1 moved far away BT, 1 busy
moved far away .
3 busy ke ’ 9 became pregnant during
3 became pregnant during 13 bec;rne pregnant during S
treatment 1 lost interest
; treatment
1 lost interest 2 had other reason
[ Follow-up: 3 months >
Y k. r
94 completed follow-up 82 completed follow-up 86 completed follow-up
3 withdrew 9 withdrew 7 withdrew
1 lost to contact 4 lost to contact 6 lost to contact
2 became pregnant 3 heclamc pregnant 1 became pregnant
during follow-up during follow-up during follow-up
1 lost interest
| had other reason
Supplementary Table 51 Participant dropout because of pregnancy.
Women who became True acupuncture  Sham acupuncture  Sham acupuncture P-value®
pregnant and dropped out + + +
Placebo Metformin Placebo True acupuncture  True acupuncture
{True acupuncture) (Metformin) {Sham acupuncture) e Werme
Sham acupuncture Metformin
Between baseline and 4 months 3{2.6%) 13 (11.4%) 9 (79%) 0.08 0.01
after baseline visit, n (%)

Between baseline and 7 months 5 (4.4%) 16 (14.0%) 10 (8.8%) 0.18 0.01

after baseline wisit, n (%)

*Betwesn-group comparisons wers calculted wsing the » test All tests wers bwo-sided, and 2 Pvalus <<0.05 was considered sigrificant.



Table | Baseline characteristics of participants.

Characteristics”

Biometric features
Age, median (IQR), years
BMI, mean (SD), kg/m®!
WHR, median (IQR)
Acne score, mean (50)
Hirsutism score, rmean (S00)

Fasting serum levels
HOMA-IR, median (IQR)*
FPG, median (IQR), mmal /|
FINS, median (IQR), ml/1
Glucose, e, mean (50), mmal/l = min’
Insulingye, median (1QR), mU /1 = rin’
HOMA-B, median (IQR), %1
C-peptide, median (IQR), nrmol/|
HbAIC, median (IQR), %
TC, median (IQR), mmal /|
TG, median (IQR), mmal/|
HOL-C, median (IQR), mmol/|
LDL-C, median (IQR), mmal/1
Apoh-|, median (IOQR), mmal/l

Apo B, median (IQR), mmal/l
LH, median (IQR]), ILU/]
FSH, mean (30, IL/]
LH/FSH, median (IQR)
Total T, median (1QR), nmol/|
FAl, median (IQR)®
Phenotypes of polycystic ovary syndrome, n (%)
Hyperandrogenism and ovulatory dysfunction

Hyperandrogenism and polycystic
ovarian morphology

Owulatory dysfunction and palycystic ovarian morphology

Hyperandrogenism, ovulatory dysfunction and
polycystic ovarian morphology
Previous acupuncture experience, n (%)

True acupuncture
+
Placebo
(True acupuncture)

n=114

27.0 (25010 31.0)
259 (43)
0.9 (0810 0.9)
06 (0.8)
16(36)

34(26t049)

5.3 (5.0 t0 5.6)
155 (11.1 10 19.8)
155 (3.1)

221.4 (131.0t0 322.9)

178.0 (125.2 to 234.6)
0.9 (0.7 te 1.1)
5.3 (5.0 t0 5.6)
48(441054)
14(1.0to 1.9)
1.3 (1.1 to 1.5)
29(26t034)
1.2(1.1 to 1.3)

0.9 (0.81te 1.1)
9.9 (6.5 to 13.3)
59(1.8)

18 (1.1 ts25)
2.1 (1610 2.8)
7.2 (4.6 to 10.8)

2 (1.8%)
0 (0.0%)

80 (70.2%)
32 (28.1%)

B (7.0%)

Sham acupuncture
+
Metformin
(Metformin)

n=114

7.0 (25.0 10 30.0)
6.4 (5.0)
0.9 (0.8 t0 0.5)
0.6 (0.8)
19 (4.1)

40 (280 6.3)
52(5.0t055)
17.1 (1270 25.5)
155 (3.4)

256.9 (158.1 to 329.9)
214.6 (1452 to 305.1)
1.0 (0810 1.2)

53 (5.1 o 5.6)
48 (4.1 0 54)

1.4 (0.8 to 2.0)
1.2(1.0t0 1 4)

3.0 (260 35)
1.2(1.1to 1.3)

0.9 (0810 11)
9.8 (7.0t0 13.6)
58 (1.6)
1.7(1.31023)
2.1 (1.5t028)
724310 11.0)

1 (0.9%)
0 (0.0%)

80 (70.2%)
33 (28.9%)

12 (10.5%)

Sham acupuncture
+
Placebo
(Sham acupuncture)
n=114

27.0 (24.0 10 29.0)
264 (4.7)
0.9 (0.8t00.9)
06 (08)
39(39)

35(28t049)

52(48t054)
160 (1251021 4)
15.0(3.2)

215.9 (154.5 to 325.8)

191.6 (143.2 to 278.4)
09 (0.7t0 1.2)
53 (5.1 to5.5)
45(4.1 t05.3)
12(0.9te 1.7)
13 (1.1t 1.5)
29(25t03.4)
12(1.1to 1.3)

0.9 (0.8 te 1.0)
10.1 (5.6 to 13.5)
6.0(1.5)
1.7{1.0te2.4)
22(1.8to28)
73 (451w 11.8)

0 (0.0%)
0 (0.0%)

82 (71.9%)
32 (28.1%)

7 (6.1%)

Apo B, apolipoprotain B; ApoA-1, apolipoprotein A-1; FAL free androgen index; FINS, fasting insulin; FPG, fasting plasma glucose: Glucoseauc. the area under the curve during the
oral glucose tolerance test (OGTT) for glucose {using the trapezoidal rule); HRAIC, hemoglobin Alc; HDL-C, high-density lipoprotein cholesterol; HOMA-IR, homeostatic model of
assessment for insulin resistance; HOMA-[i, homeostatic model assessment for beta cell function; Insulinauc, the area under the curve during the C-GTT for insulin {using the rapezoi-
dal rule), LOL-C, low-density lipoprotein cholestercl; LH/FSH, LH to F5H ratio; TC, total cholesterol; TG, triglycerides; Total T, total testosterone; YWHR, waist-to-hip ratio.

*Values are expressed as mean (30) or median (25th to 75th percentile).
"Calculated as weight in kilograms divided by the square of the height in meters.
*Caloulated as fasting plasma ghcose (mmol /1) » fasting insulin (mU/1)/22.5.

Calculated according to the formula: fasting plasma glucose (mmol/1)/2 4 1-h glucose {mmel/T) 4+ 2-h glucose {mmel/[)/2
WCalculated according to the formula: fasting insulin {mlJ/1)/2 + | -h insulin {mld/T) + 2-h insulin (mU/T)#2.
YCalculated as (20 > fasting insulin {m LI/T))/ (fasting plasma glucose (mmel/l) — 3.5).

*Calculated acconding to the formula: (total testosterone (nmol./T)/sex hormene-binding globulin (nmol /1)) = 100,



Primary outcome

SBEN ARID HOMA-IR O R{EILHAEEE - ANRILIV - BEAEBRTENEN 30, 40, 35 THo/=. /A
BN A 445 BEOERETHOMA-IR DHEL, HAEEICEVLTAMRIILIVELYLRAEA ST, HOMA-IR
DELIETABNAR 4R, 740—TFy TR THEB CHABRBES LU AREABRBFCHELULTWM.. 448D
;A% HOMA-IR OZLIEHAEBET-05(14.7% R4 ), AMRILIDEET-1.0(25.0%@% L), iR ia#ER#T-0.3
(8.6% L) ThHoT-.

Table Il Changesin HOMA-IR between groups.

Parameter True acupuncture Sham acupuncture Sham acupuncture Absolute difference between groups
+ * + (95% CI, P-value”)
Placebo Metformin Placebo
(True acupuncture) (Metformin) (Sham acupuncture) True acupuncture True acupuncture
versus versus
Sham acupuncture Metformin

HOMA-IR at 4 months after 3.3(3.2t04.3) 32(34t044) 3.4 (3.7104.8)

baseline visit, median (95% Cl)
HOMA-IR at 7 months after 3.1 (3.0t05.2) 33(35tw4.8) 3.6 (3.4t044)

baseline visit, median (95% CI)
Change from baseline to 4 months after 0.5 (-0.6to0.1) —-1.0 (-1.3 to -0.5) 0.3 (-05t00.3) —0.2(-0.7t00.3) 06 (0.1 to 1.1)

baseline visit, median (25% CI)

Mo. of subjects 97 96 98 0.38 0.03
Changes from baseline to 7 months after 0.5 (0.9 to 1.0) 0.6 (08t00.1) —0.3 (0.9 to 0.0) 05(-0610 1.6) 0.4 (-0.7 te 1.5)

baseline visit, median (95% Cl)

Mo. of subjects 94 82 86 0.89 0.96

*Between-group comparisons were carried out by Mann-VWhitney U test. All tests were two-sided, and a P-value <0.05 was considered significant.

Figure.2
A B
B True acupuncture »_ EE True acupuncture
= Metformin - m= Metformin
5.1 ¥ Sham acupuncture % 1 Sham acupuncture
14 T
14 O
' I FP=0.03
T S
3 2
L
2 T T T T T
Baseline 4-maonth T-month d-month T7-manth
after baseline after baseline after baseline after baseline

Secondary outcomes

SAEBAIR 4 BT, WAREIIAEABRBLLELT, FPGEREEISHLSE, JILa—X AUCEHEIIK
EL7Tz. AMRILEVEIE BMI B KU FINS DEADICEWNT, ABBLIVEN TN, 740—7v7 7 7B TH
BB IAEAEBLLERLTBMIZEERICELSE. ZOEIDTIIL—TRIOEIFEMN 7.

BREENE IPAQ TEHEidh, FHTEBRMEICE L GH o1

114 Ae0 71 A (62.3%) DAARRILEVHRED 90%LL EZEEL, 14 A (12.3%) HY 70~90% % EHIL, 18 A (15.8%)
HY 50~T70%Z%{EERL, 11 A (9.6%) A 50%K M THo1=. 51272 A(63,2%) A1 B 3 BINARLT=. BIMER DI
10 A(88%) A1 H 1[EIZ, 32 A(28.1%) A% 1 B 2 EICAEREEITo-. BAEHTIIAEREET L, o2

TAEEED 96 A (84.2%), ARRILZUEE®D 91 A (79.8%), AHAEEED 88 A (77.2%) ' 48 BDHAEETT
Liz. KRB TTRET7 IV RIZEE A oT=.




Table 11l The changes in secondary outcomes at 4 months after baseline visit.

Parameter

BMI
Median (95% CI), kg/m”

Mo. of subjects
WHR

Median, (95% CI}

Mo. of subjects
FPG

Median, (955 CI),
mmal#1

Mo. of subjects
FIMS

Median, (95% CI), mU/1

Mo. of subjects
Glucoses e

Mean (95% Cl),
mmaol/] = min

Mo. of subjects
Insulins e

Median (95% CI),
uldsmil = rmin

Mo, of subjects

HOMA-f

Median (95% CI). %

Mo. of subjects
C-peptide

Median (95% CI),

ngsml

Mo. of subjects
HbaA 1 C

Median (%5% CI). %

Mo. of subjects
LH/F5H

Median (95% CI)

Mo. of subjects
Total T

Median (%5% Cl}). ug/1

Mo. of subjects
FAl

Median (95% CI)

Mo. of subjects
Acne score

Mean (95% CI)

Mo. of subjects
Hirsutism score

Mean (95% CI)

Mo. of subjects

True acupuncture
-
Placebo
{True acupuncture)

0.5 (-0.9 to -0.4)
13

0.0 (-0.010 0.0)
57

02 (-041t0-0.1)

57
~13(-201t0 08)
57
~10(-1510-04)
57

~289 (-73.510 -27.9)

95

57 (-7.8ta40.1)
97

-0.0 (~0.2 te 0.0

96

0.0 (-0.1 to 0.1)
97

0.1 {-0.1 12 0.6)
96

0l (=01 02
55

03 (-1.0te0.6)
53

-2 (~03 to -0.0)
57

032 {-03 te 0.0)
57

Sham acupuncture
<+
Metformin
({Metformin)

12 (-1 410-08)
96

0.0 {-0.0 to 0.0)
96

0.1 (0210 0.0)

96

-35(49w-21)
96

02 (-031006)

95

—447 (-76.7 10 -28.5)

95

~212 (-60.6 to 15.6)
9

0.1 {-0.1 10 -0.0)

96

0.0 (0.1 t 0.0)
95

00 (-02t60.3)
9]

02 (-03w0l)
93

09 (-24t0-032)
9]

01 (<0310l
97

0.1 (-0.2160.0)
97

Sham acupuncture
+
Placebo
(Sham acupuncture)

0.4 (-0.8 o -0.4)
98

0.0 (-0.0t0 0.0)
58

0.0 (-0.1 o 0.1)

98

~16{-23t008)
58

—04(-10t00.1)

96

—163 (-48.8 to 10.4)

98

-8.5(-393t024.2)
8

-0.0(-0.1 te 0.0)

97

0.0 (0.0 o 0.0)
El

0.1 (00w 0.5)
73

0l (0.1 ;0 0.2)
92

—04(-14t00.3)
B9

0.2 (03 o -0.0)
98

0.1 {-0.3 16 0.0)
58

Absolute difference between groups
(95% CI, P-value”)

True acupuncture
versus

Sham acupuncture

0.1 (-041002)
043

0.0 (-0.0ta 0.0)
0.84

0.2 (-0.410-0.0)

0.01

02(-1Bta22)
0.88

—05(-13mw0032)

017

~31.7 (-69.1 to 5.7)

0.15

237 (-15810 63.3)
010

0.1 {0210 0.0)

0.48

0.0 (0.1 to 0.1)
0.5

0.0 (-0.4 to 0.4)
0.85

0.0(-021t003)
0.64

04 (-0.7ta |.5)
0.45

00(-D2ta0?)
092

00{-03100.2)
0.78

True acupuncture
versus
Metformin

0.4 (0.1 w0 0.8)
0.002

0.0 (-0.0 eo 0.0)
071

0.0 (0.3 ta OL1)

024

19 (10w 49)
0.005

=1.2{-19to-0.5)
0.001

1.7 (=314 o 34.8)
032

38.6 (-6.0 o0 83.3)
0.004

~00(-02ta0.1)

0.65

0l (00w 0.1)
010

0.2 (0.2 w0.6)
0.40

02 (-0.1 o 0.4)
0.09

11 (-0.2 0 2.5)
013

-0.0(-03 ta0.2)
0.69

0.1 (-03ta0.1)
0.43

*Between-group comparisons were carmied out by either Student’s t-test or Mann—Whimey U test. All tests were two-sided, and a P-value </0.05 was considered significant.



Supplementary Table SIV Records of metformin use in

participants.

Metformin consumption MNo. of women (%)
<506 Il (%.8%)
50-69% 18 (15.8%)
70-89% 14 (12.3%)
=906 71 (62.3%)

Dose adjustment of metformin
Once a day (0.5g) 10 (8.8%)
Twice aday (1.0g) 32 (28.1%)
Three times a day (1.5g) 72 (63.2%)

Adverse events
ARRILEVETIE, TH, B, BAET, AR, B, BRRRGEDELRERIERICALNT- (FEE
[TFNFh 31.6% 13.2%, 11.4%, 8.8%, 14.0%, 8.8%). H LI EABEHTEH HT-.

Table IV Adverse events experienced by the participants.

Event True acupuncture Sham acupuncture Sham acupuncture P-value”
+ + -
Placebo Metformin Placebo True acupuncture True acupuncture
(True acupuncture) (Metformin) (Sham acupuncture) varsus Versus
No. of women (%) Mo. of women (%) MNo. of women (%) Sham acupuncture Metformin

At 4 months after baseline visit

Total no. of subjects 114 114 14

Serious adverse event!
Calculous cholecysl.itis* 0(0.0%5) 0 (0.0%5) | (0.9%) 1.00 1.00
High fever syncope® 0 (0.0%) | {0.9%) 0 (0.0%) 1.00 1.00
Tuberculosis' | (0.9%) 0 (0.0%) 0 (0.0%) 1.00 1.00

Other adverse event
Diarrhea 2 (1.8%) 36 (31.6%) 2 (1.8%) 1.00 0.000
MNausea 4 (3.5%) 15 (13.2%) 2(1.8%) 0.68 0.008
Loss of appetite 0 (0.0%) 13 (1'1.4%) 0 (0.0%) 1.00 0.000
Fatigue 1 (0.9%) 10 (8.8%) | {0.9%) 1.00 0.005
Vomiting | (0.9%) 16 (14.0%) 0 (0.0%) 1.00 0.000
Stomach discomfort 1 (0.9%) 10 (8.8%) | {0.9%) 1.00 0.005
Dizziness 3 (2.6%) 8 (7.0%) 3 (2.6%) 1.00 0.12
Abnormal vaginal bleeding | (0.9%) 3 (2.6%) 0 (0.0%) 1.00 0.61
Hyperthyroidism 0 (0.0%) I {0.9%) 0 (0.0%) 1.00 1.00
Bruising 17 (14.9%) 5 (4.4%) 5 (4.4%) 0.007 0.007

At 7 months after baseline visit

Total no. of subjects 97 91 93
Diarrhea 2 (2.1%) 2 (2.2%) 4 (4.3%) 0.68 1.00
Stomach discomfort 0 (0.0%) I {1.1%8) 3(3.2%) 0.25 1.00
Abnormal vaginal bleeding 0 (0.0%) I {1.1%8) I (1.1%) 1.00 1.00
Hypertension” 0 (0.0%) I {1.1%8) 0 (0.0%) 1.00 1.00

*Between-group comparisons were carried out by either the #* test or Fisher's exact test All tests were two-sided, and a P-value <0.05 was considered significant.

T serious adverse event was defined as any event that was fatal, immediately life-threatening, or permanently disabling; any event that required hospitalization; or any event that was
considered to be serious by the principal investigator at each center.

*This event led to hospitalization and surgery.

%A subject in the metformin group developed high fever and syncope owing to cervical lymph node enlargement, which led to hospitalization, and the subject withdrew after discharge
because she refused to continue treatment.

In the true acupuncture group, a patient withdrew during the treatment because of tuberculosis.

in the metformin group, one subject lost | 1.5 kg of weight during treatment and then dropped out after a diagnosis of hyperthyroidism.

*The subject was diagnosed with hypertension during the follow-up period and treated with antihypertensive drugs.



>Discussion
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>Conclusion
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