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ABSTRACT

Background:

In this systematic review and meta—analysis, the effect of metformin on weight loss was assessed to determine

whether metformin should be recommended for the prevention or treatment of weight gain in patients receiving antipsychotic
medication for the treatment of schizophrenia or schizoaffective disorder, Methods: The PubMed, Embase, and Cochrane Library
databases were searched for all published randomized controlled trials (RCTs) from inception to June 2018, In addition, the
references of relevant articles were also examined, Using Review Manager 5, the pooled estimates of the weighted mean difference
(WMD) of the changes in body weight and body mass index (BMI) and the corresponding 95 % confidence intervals (Cls) were
calculated, Results: The meta—analysis included 15 RCTs, The pooled analysis showed that compared with placebo, metformin led
to significant reductions in body weight (WMD: —2,09, 95% ClI: —2.59, —1.60; p{0,00001) and BMI (WMD: —0.90, 95% Cl: —1.08, —
0.72; p¢{0.00001), The effect of metformin on weight loss was greater in patients receiving olanzapine than in patients receiving

clozapine (body weight, WMD: —2.39, 95% Cl: —3.76, —1.02; p=0.0006 for olanzapine; —1.99, 95%

clozapine; BMI, WMD: —1.15, 95% CI:

—1.74, —-0.57, p=0.0001 for olanzapine; WMD: 0.76, 95% CI:

C: =3.47, —0.51; p=0.009 for
-1.23, —0.28; p=0.002 for

clozapine). Conclusion: Metformin can be recommended to manage olanzapine—induced weight gain in patients with schizophrenia
or schizoaffective disorder. The magnitude of the reductionss in body weight and BMI implieds that the use of metformin to
attenuate olanzapine—induced weight gain can minimize the risk of coronary heart disease,

KEY WORDS: Metformin, body weight, body mass index, schizophrenia, schizoaffective disorder

Z ¥ H(schizophrenia)y> 44, 3
2 Ful(affective flattening), 3-3Ho]]
zx%o] z‘sEE.Q_ y__o]]jq ];]]h:g] -]?l

]OJE':] /\Eg _4
7% Y 7150l ?ﬂﬂ O] A&

o] X goll& FEaHo] FFo|H o

Z}, H-8-(avolition), A A]

zsg,,q =i 7]11—

\:I
s T =1

54

9lolg
23

[€)
(XA
pE -

JNSE ABEeage Evsos
ERRRE RS EEBEE ERR
| ARE % P kR S
AR 1Al g ATgerEel
gagerEel
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OHE 52 clozapines 9] 24|t 3P4 oHE<] ARgo]
AFEHARE M P S ARShe AS FAYE
Al F(extrapyramidal symptom, EPS)o] "I 9] o] lo]
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A7t A= A8 S8k T89%l0] H
71% &} olanzapine¥} clozapine®] 7-%- ¢F 9%, quetiapinez}
ziprasidone2] 73-9-= 3~4%, risperidone 2F 2%0l| o|2& 3
AL FEAEE FEAE AoFE RO A
oFEol| o3t AlF57et thabg ol = 532 Q1 28l o3 A
o7 F=ue Y Tl AR, MREY B2 F ok
S ABs 2R PR A, ofE S|2E] ~8A 2
o] Ao Ag, TRl -84 A3zl gt nxagRids
7 70 wE s A3 Ast Fol AN ZoE o
HRTE 2410 A oFEo] o3 AFET1e gl
@ FApIA 18, oA DS (dyslipidemia) 2] A
WA A8 = 814®) SIGN (Scottish Intercollegiate
Guidelines Network)}> g4 oHe-8 A8 BE 28
S o= X SAIE A, A 8A1E - 11 2370 A,
a2 52 wis) AlF, AdZFAT, sleleEdE RUEHE & A
ALY Metformin A28 o] o) 2 82 9]
3 1xpdeekE g 12 7o xe] Ewg AT Aoxe] £
T3 e 9Alsl 22 AN I3RS Y
Ao AP v BHAED) Metforming] )21
ZRgol| ZAsIA JIEAAIAS 7H] HIREEERLol| Al metformin
S ARA] A% AERS Al wjaE-S BEAA gerstEol
g S5 e o= ASHAE THE 7FsAol
A 71= AT 419 B 8le] | metformindl] &8+ 214814 (leptin
resistance) 7WA1, Z#(ghrelin) 74, SF7HIEE-
1(glucagon-like peptide-1, GLP-1) 3, T2 o3| odlzh-T=&]
(proopiomelanocortin, POMC) %5, 21733El]=. Y (neuroeptide
Y, NPY) 7t o] T2 9 AN SHH w2t
metformin®] AE&ZHES op7|shy T2 Q8| ATHAE 7S
Aol thak 717} o] ARAA HJC1 olejd 7wt 7
o= B8 metformine "= 23522k (U.S. Food
and Drug Administration, U.S. FDA)EXE] BIVEX| S 4| 2 <5
o] Wkz] Et}1?) kA9 metformindl] )3+ AFAE B
WIAPE Bl FE3] SHEIL AW Zheng 2 HEREA]
S Bl P FEAEE ve Z@W XA metformin
L placebodl] HIF|| A5 0.61 kg, #A#X]4=(body mass index,
BMI) 0.69 kg/m? 7HaS B uapHA dPgaerEe] o3t A
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FA| ekoitt. HMOIZ ‘body weight change’, ‘body weight
loss’E ‘metformin’®} ‘AND’E AZsle] FHS 743 &
‘randomized clinical trial’, ‘clinical trial’, -2 ‘trials’S 7344
TE|Z ARSI BESh dojEmjo]l~ Haom FE =7
o FuFAES AT Lo R 83t 713N S FUsIAATh

Gy oreAnE we zay ade Azel o
metformin®] FF-S T2 FAR I H R A F (randomized
controlled trial, RCT) &3-7-2A] metformin o3 2 placebo F¢]
To| Mo AlFHsE AT g e HolHE BRoFe AT
= AAZ} whA, )27l Al placebo?} oFd =S AFE-SE
At AT AE ATERE FEE AEe TS
X33} metformin 2 placebo 2] 1], F14 A (gender)
v, kel gl oFE v, Al A R]4=9] 714 X](baseline),
metformin®] E-8-8F 777}, metformin -2 placebo E-&
T AT W ADZA G sk Fe] A8 F AsF
29 A e F B A7 YRR S35t FF
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2819| AHEII(Quality assessment)

£ wleREAe] X3 3] Ay FRRAH Y
Alge] H7E=72] Cochrane’s risk of bias (ROB)Z 5=33).©
oo ZF FES Hrksiaank: F219] vilg <A A8 (random
sequence generation), B354 23| (allocation concealment), 1
T FHoAzle} ARl thek =71 (blinding of participants and
personnel), 23} Hrlo| gk =7} (blinding of outcome
assessment), =13+ 23} 212 (incomplete outcome data), A1EH
Z A} B 3 (selective reporting). 212+ A= 7HE =) o
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Records identified through database search:
n=652 from PubMed, n=685 from Embase,
n=541 from Cochrane Library

i

2 studies from
reference lists

l

| Records after duplicates removed: n=1153 l

]
Records screened: n=1153 I—b

Records excluded by title and abstract screening: n=972

- Review, comment, letter, supplement: n=121

- Animal model: n=3

- Did not investigate the effect of metformin compared with
placebo on weight changes in patients with schizophrenia
or schizoaffective disorder: n=848

Y

Full-text articles assessed
for eligibility: n=181

_| Full-text articles excluded: n=166

"| - Did not investigate the effect of metformin compared with
placebo on weight changes in patients with
schizophrenia or schizoaffective disorder: n=152

- Did not investigate the effect of metformin monotherapy
compared with placebo: n=12

- Did not report relevant data for mean differences in body
weight or body mass index following metformin and
placebo therapy: n=1

- Duplicated: n=1

L 4

Studies included in quantitative synthesis (meta-analysis): n=15

Fig. 1. Flow of the study selection process for a systematic review and meta-analysis

3l vlEH e 71sAdo] e 73-F- S5 (low risk of bias), HIEH
of gt S A o B¢ B4 (unclear risk of
bias), HIE8 $3o] =& -9 ‘=2 (high risk of bias)® Z 37}
At #30] A ke F A7t 5@ oE $38l9)
om F A7Ae] WPt EGAg B s 2ks wriA|
FE8] =g & stk

xizel B8 U 24
Azl 53 @ E24S Review Manager Version 5.1

(Cochrane Collaboration, Oxford, United Kingdom)= 4=3} 3}
%t} Metformin 2 placebo E-8 A 3-2] A|5(kg) L A& A
4= WgleH(kg/m?)] 715 B xlo](weighted mean difference,
WMD)E 23 & 538 QoF F4X](pooled estimates)2}
95% 21277k confidence intervals, Cls)S 731t} 3F 7)o A+
7} metformin -8 72 &% W1 metformin £ tl=
Al ARESE 739 247t £l oSt AYE SYE ATATE

stod AT A7-E31e] ©o]d A2 Higgin’s 12 FAI%©]
25% wEkel A9 o]dAo] e, 25~50%2] A we,
50~75%R1 A5 ‘FEE, 75% ©)dR] AF =2l isﬁ“»ﬂ
oD Higgin’s 12 SA%o0] 50% wwHe 739 14 a7
(fixed effect model), 50% o]l 7= WIS J’}Uaﬂ
(random effect model)S A831th2? QoF FHR)= Z-testo]
pare] 0.05 mRkd off FAIF o2 Fodt AoR AsIal =
FHH] =" (publication biasyS funnel plot® 2 FH&35}1$ T}

17 2o}

23 2
Hlo]EjH]o]2~ PubMed, Embase, Cochrane Library®] 7341
< 53l 72 65271, 6857H 5417019] E&o] HAEglon =
AP 1SV S0 3k Aol 4
sfed, AdaE Uﬂﬂ*ﬁ"q i—.—,] A 555 57134 &)
£ KR S ViP} 7T, A 258 gk
T, =9, AgATe] FE T 1200 7, TES te R g
04—? 37, 288 32 28 A5l (schizoaffective disorder) 3+
A2 o 2 metformind} placebo2] &= Winl H23 A
7} oPd 8487 B3-S wiAIS & 1817l £33 dApHoz A
e519] ) o] & A (full-text)S AESI £ wERE 0] F.3]
A5k 73 166705 wiAlekaL HEH 02 15709 A7 A3
k. £ 166707} viAlE A= v Atk 28 S
z“_ﬁ’giﬂ"’ﬁ FXE 42 metformind} placebod] &3}
£ v #ESE A7) obd B3 1527), metformin ©5 A&
Oﬂ 93l A 574 E3E placebo &} HIw e A7} opd
3 1270, metformin ¥ placebool] 2|3 AT 32 A @2H]

o] Wsleke Walo] 2 AEd 4= e Ho|EE HoFA]
e 7 VN, T8 =& Vl(Fig. 1).
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Table 1. Characteristics of the included studies
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BHYR, 19 ATEE 02 AU AT Fold
S} AR}l LR 9] A T AP0 Baae,
79 AFEE BT 00 2 HEIT At Bkl h

Medication for

/?r?]:;zfg;) Male; Female Metformin schizophrenia/ BO?E I|r/1renQ?MI
Study Country - FC(;”OV;/.-UD dose schizoaffective disorder 9
uration
Metformin  Placebo Metformin Placebo (mg/day) Metformin  Placebo Metformin Placebo
group group group  group group group group  group
Baptista et 47.9£10.6 for men;
: - -~ + +
al. 2006 US.A. 47 445.9 for women 10,9 12,6 14 weeks 850~1750 o] (@] 23.1£2.8 23+3.3
Klein et al 500 for W1; 1000
T OUSA. 133:24 129824 99 128 16 weeks for W2; 1700 for O (11); R (14); Q (14) 26.7+5.4 287+7
2006
W3 to W14
Baptista et 42.4+£11.7;, 43.2+14.5; . . " 26.18
al. 2007 Venezuela 4624113 460491 23,13 19;17 12 weeks 850~2550 O O 25.0+4.9 +5.7
Arman et 170 £
=+ +. : ; +
al. 2008 Iran 11.3£2.5 8.9+4.3 11,5 10;6 12 weeks 1,000 R R 17.4+2.8 44
Wu et al. .
2008 China 25.4£39  24.8%35 10;8 10,9 12 weeks 750 (@) (@] 21.310.6 21.6£0.6
;OZSSQeT Venezuela 39.64t9.7 38.3t87 3l 30 14 weeks 1,000 c c 28.7+5.3 27.4£5.7
Tao et al. .
2012 China 26.8%t9.6 27.5£10.12 NR NR 12 weeks 750 O (31) O (30) 21%0.6 20.9+0.7
Wang ef R(8); S (6); R(8); S (8);
g China  268t42 25.6%46 1517 1915 12 weeks 1,000 C (10, O C(11); 0O 247+10 24312
al. 2012
(8) (7)
glhezg]? Taiwan 418872 41.4£102 1315 1512 24 weeks 1,500 c c 259439 25743
a . nb apa Vo)
askog et o a 41415 456103 5223 4922 16 weeks 2,000 M (49); MEMELSOL MP o 3151 347466
al. 2013 (26) (21)
. A(2:S (1) .
deSvaet o\ omka 335699 353+107 628 824 24 weeks 1,000 ciEro SO 5y us4 275844
al. 2015 (8); R (18)
(10); R (16)
gfrgg{;’ef Fan  47.2+10.4 458t102 109 711 20 weeks 500 c c 293434 27939
24.6x3.5
42.148.4 for 5(?6]:1;/);~ for 500
Chiveta. . 500 mg/d; g 500 (18); mg/d;
+ : : +
2016 Taiwan 50.3+6.1 for 44,2+10.0 ]%(;(; ::r/ 8,10 12 weeks 1,000 (19) C C 26.6+3.2 26.7+3.8
1,000 mg/d ' 9 for 1,000
d
mg/d
500 for W1 to Wé;
1000 for W7 to
Rado et W12; 1500 for
+ + : : + +
al. 2016 US.A. 33.5t£10.1 39.148.6 7:5 58 24 weeks W13 fo Wi8: @] (@) 28.3t4.5 31.7£7.6
2000 for W19 to
W24
C(17,0 C (12,0
. .
Wu 2016  China 2624.5 for male; 81:120 24 weeks 1,000 (51), R (27), (45), R (28), 24.6£1.3 24.8+1.2

26.1%£4.7 for female

S (8) S (13)

A: aripiprazole, C: clozapine, I: iloperodone, O: olanzapine, Q: quetiapine, R: risperidone, S: sulpiride, Z: ziprasidone, M?: clozapine, olanzapine,
paliperidone, quetiapine, or risperidone, MP: aripiprazole, fluphenazine, haloperidol, loxitane, perphenazine, thiothixene, or ziprasidone, BMI:

body mass index, W: week
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e A ARl 2A APAE Age] Tl
G ERlemE RE 977} 5800 2 BRI, W, 2el

A3 A} 2mre) Ae A A Har geoe BE 77t
920 & 715t Supplementary Fig. S1).

Ao EF

E weRE Ao A F 9819 o] A E AT 1 F 50%(4959)
7} metformin B840l & om 12 B-gES 500~2550 mg
© 2 gtk ATHEAEY Ht volE E ) 2h A7
2420 2ol vhdoz P 1 ok 2545419 A9S thdes
At AT % AR ] st A7ARR 5793 714
X](baseline levels)2} metformin 2 placeboS- E-8-3}31 3~67H 2P S
S groZ BRI A7 metformin 22 placebo
9} 83} gAY oHE-2= clozapine (2874 ©1H} olanzapine
(276 oPd)el 718 &3] AFEERAAL risperidone (15175 o)

ARgo] I tEo & &gt} A73odrte] 74X AR EA TS
51‘ U:H 97H o:]:[Lq]24,25,28,31-36) 5(]_04-3]_ 619‘:& o] 25 kg/mz O])\c}
ol e gdate] THAZ(overweight)®® G20l UK Table 1).

Metformin0| SH&AIH of=
EoH &txtel =0l o|xl=

B AIH O‘tr Hna %sc‘:_

PN
et
* ok
Jole

metformin & placebo iloﬂ H] 3] Zﬂv%,d\_ﬂ- o =24 ek
HTHWMD: -2.09; 95% CI: -2.59, -1.60; p<0.00001; 1% 29%)
(Fig. 2).2733%37 39 A7 tigAEe 7142 Qg5
7} 25 kg/m? o0 & A S50l W dFuke 2 BAF)
S Wol|%= placebo 7 M]3l metformin Tl|A FAFSE GE2

ANF04 37 HEEHJATHWMD: -2.20; 95% CI: -2.83, -1.58;
p<0.00001; I%: 0%).2423:28.31-33.3536) ty3}eq | metforminol] &J 3k |

Metformin Placebo Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Arman 2008 081 033 16 22 254 16 156% -1.39[265,-013) ==
Baptista 2006 55 24 19 63 23 18 107% -0.80[2.31,0.71) T
Baptista 2007 -14 32 36 -048 28 36 127% -1.22[(2.61,017) |
Carrizo 2009 187 29 24 016 29 30 101% -203[3.59,-047 T
Chen 2013 <32 1777 28 -D2 1236 27 04% -300F11.07 507 *
Chiu 20163 -0.7 1341 18 -01 1394 18 03% -0.60[-9.54, 834
Chiu 2016b -1 1208 19 -D1 1394 18 03% -090[9.32,752
De Silva 2015 -156 43 34 1 289 32 83% -256[4.28,-0.84] E—
Jarskog 2013 -3 435 75 A 422 71 127% -2.00(-3.29,-0.61) g
Klein 2006 -013 288 15 401 623 15 20% -414}7.61,-067)
Rado 2016 254 235 12 588 523 13 25% -334[6.48,-0.20
Tao 2012 201 114 31 478 358 30 136% -277F4.11,-1.43 s
Wang 2012 -33 782 32 25 682 34 19% -580[9.35-229)
Wu 2008 19 272 18 687 423 19 47% -497[7.25,-2.69) B
WWu 2016 -1.2 998 99 014 744 91 40% -1.341-383,1.15 —=
Total (95% CI) 476 468 100.0% -2.09 [-2.59, -1.60] *
Heterogeneity. Ch®= 19.64, df= 14 (P= 0.14), F= 29% f;u———g_-—" : 10

Test for overall effect Z=8.28 (P < 0.00001)

Favours Mefformin Favours Placebo

Fig. 2. Forest plot showing the effect of metformin compared with placebo on the changes in body weight. Squares represent
study-specific weight mean difference (WMD); horizontal lines represent 95% Cls; diamond represents the summary pooled WMD

Metformin Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV.Fixed, 85% Cl IV, Fixed, 95% CI
Arman 2008 048 349 16 11 612 16 03% -0.62[4.07,2583
Baptista 2006 22 376 19 25 475 18 04% -0.30[-3.07,247)
Baptista 2007 -047 13 36 -007 11 36 101% -0.40[0.96,0.18] —*T
Carrizo 2009 068 1 24 005 09 30 11.8% -073(124,-0.22) e
Chen 2013 1.2 508 28 0 574 27 04% -1.20[4.07,157) —
Chiu 2016a -0.7 461 18 -03 493 18 03% -0.40[-352,272
Chiu 2016b -05 423 19 -03 493 18 04% -0.20(-317,277]
De Silva 2015 -041 08 34 035 089 32 186% -0.76(1.17,-0.35 G
Hebrani 2015 142 456 19 01 499 18  03% -1.32(441,1.77 —
Jarskog 2013 4 13 75 -03 168 71 129% -0701.19,-0.21] -
Klein 2006 -043 107 15 112 202 13 21% -155[277,-0.33) —_—
Rado 2016 085 076 12 202 177 13 28% -117[222,-012) -
Tao 2012 054 06 31 201 098 30 186% -1.47[1.88,-1.06] L s
Wang 2012 06 158 32 09 163 34 52% -03001.07,047 ==
Wu 2008 054 092 18 226 112 19 72% -1.72(2.38,-1.06) —
Wu 2016 -045 251 99 012 163 91 87% -0.57[1.17,0.03 =t
Total (95% CI) 495 484 100.0% -0.90[-1.08,-0.72) 0
Heterogeneity: Chi* = 23.45, df= 15 (P = 0.08), F= 36% R - 3 ) ¥

Test for gverall effect: Z=9.98 (P < 0.00001)

Favours Metformin Favours Placebo

Fig. 3. Forest plot showing the effect of metformin compared with placebo on the changes in body mass index. Squares represent
study-specific weight mean difference (WMD); horizontal lines represent 95% Cls; diamond represents the summary pooled WMD
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Fig. 4. Funnel plots for publication bias of the included studies for the effect of metformin compared with placebo on the changes

in body weight (A) and body mass index (B), respectively

A) Metformin Placebo Mean Difference Mean Difference
tudy or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% Cl
Baplista 2006 55 24 19 63 23 18 228% -080}2.31,0.71] =% I E
Baptista 2007 -14 32 36 -018 28 36 239% -1.22}261,017) -
Rado 2016 254 235 12 588 523 13 11.9% -3.34[-6.48,-0.20] =
Tao 2012 201 114 31 478 358 30 243% -2.77F4.11,-1.43] -
Wu 2008 18 272 18 687 423 19 169% -4.97|7.25,-269) ——
Total (95% CI) 116 116 100.0% -2.39[-3.76,-1.02] >
Heterogeneity: Tau®= 1.54; Chi*= 12,02, df= 4 (P = 0.02); F= 67% 7 ‘5 i 10{
Testfor overall effect Z=3.41 (P = 0.0006) Favours Metformin Favours Placebo
(B) Metformin Placebo Mean Difference Mean Difference
ATL Of 2UDQIOUD eall QLal mea Q1 1] A’ xed, 9% noed, 3
Carrizo 2009 4187 29 24 016 29 30 90.8% -2.03[}3.59,-0.47)
Chen 2013 -32 1777 28 -02 1236 27 34% -3.00(11.07,507) *
Chiu 2016a -07 1341 18 -01 1384 18 28% -0.60[-9.54,8.34]
Chiu 2016b 11208 19 -0 1394 18 31% -0.90}9.32,7.52)
Total (95% CI) 89 93 100.0% -1.99 [-3.47, -0.51] >
Heterogeneity: Chi*= 0.22, df= 3 (P = 0.97), F= 0% LT " ; : 1o

Test for overall effect Z= 2.63 (P = 0.009)

Favours Metformin Favours Placebo

Fig. 5. Forest plots of the effect of metformin compared with placebo on the changes in body weight in patients on olanzapine (A)

and clozapine (B), respectively

AR 4=2] W3S 249302 ujl placebo | HI3) metformin
oA A-Q=ER]F2] 7447 o ZITHWMD: -0.90; 95% CI: -
1.08, -0.72; p<0.00001; I?: 36%) (Fig. 3).23-7 &k, A+ A=
Holl A FoIRT AT EAS 43S W= placebo
ol HIS metformin ol A fARE o] AA=AIF 4
7} TEEHATHWMD: -0.91; 95% ClI: -1.11, -0.71; p<0.00001;
12: 28%)_24,25,28,31-36) HS]’O:L _/J\_o]% EH}?)]’—Q«E- t:;l_ ﬂ'—ﬁ%}"%)
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Fig. . Forest plots of the effect of metformin compared with placebo on the changes in body mass index in patients on olanzapine

(A) and clozapine (B), respectively
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Fig. 7. Forest plots of the effect of metformin compared with placebo on the changes in body weight after treatment duration of

12 weeks (A) and 14 to 24 weeks (B), respectively
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Fig. 8. Forest plots of the effect of metformin compared with placebo on the changes in body mass index after treatment duration

of 12 weeks (A) and 14 to 24 weeks (B), respectively
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Fig. $1. Risk of bias of the studies included in the meta-analysis of the effects of metformin compared with placebo on the changes
in body weight and body mass index in patients with schizophrenia or schizoaffective disorder
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Fig. $2. Forest plot showing the effect of metformin compared with placebo on the changes in body weight in adult patients.
Squares represent study-specific weight mean difference (WMD); horizontal lines represent 95% Cls; diamond represents the sum-

mary pooled WMD
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Fig. $3. Forest plot showing the effect of metformin compared with placebo on the changes in body mass index in adult patients.
Squares represent study-specific weight mean difference (WMD); horizontal lines represent 5% Cls; diamond represents the sum-

mary pooled WMD



{A) Metformin Placebo
Study or Subgroup 4 1!
Chiu 20163 -0.7 1341 18 -01 1394
Tao 2012 201 114 31 478 358
Wu 2008 19 272 18 687 423
Total (95% CI) 67

Heterogeneity: Chi"= 3.01, df= 2 (P=0.22); F= 34%
Test for overall effect Z= 5.62 (P < 0.00001)

(B) Metformin Placebo
£ 0 Ola ean

Arman 2008 081 033 16 22 254
Baptista 2006 55 24 18 63 23
Baptista 2007 14 32 36 -018 28
Carrizo 2009 187 29 24 016 29
Chen 2013 232 1777 28 -02 1236
Chiu 2016b -1 1208 19 -01 1384
De Silva 2015 156 43 34 1 269
Jarskog 2013 3 435 75 -1 422
Klein 2006 013 288 15 401 623
Rado 2016 254 235 12 588 523
Wang 2012 .33 782 32 25 682
Wu 2016 412 898 99 014 744
Total (95% CI) 409

Heterogeneity: Chi*=11.47, df=11 (P=0.40), F= 4%
Testfor overall effect: Z= 6.48 (P = 0.00001)

Aok

Mean Difference
IV, Fixed, 95% CI

EX

E

g AeZ7tel vA = MEZERS AT /215

-0.60 [-9.54,8.34]
277 F411,-1.43)]
-4.97 7.25,-2.69]

-3.29 [-4.44, -2.14]

10

-5 0 5 10

Favours Metformin  Favours Placebo

Mean Difference

-1.39-2.65,-0.13)
-0.80F231,071]
-1.22}261,017)

-2.03[-3.59,-0.47)

1V, Fixed, 95% Cl
]

==
——

-3.00 [-11.07,5.07]

-0.90-9.32,7.52)
-2.56 [-4.28,-0.84]
-2.00 [-3.39,-0.61]
-4.14 [-7.61,-0.67]
-3.34 [-6.48,-0.20]
-5.80 [-9.35,-2.25)

-1.3413.83,1.1§)

-1.82[-2.37,1.27]

—_—

*

-10

5

-5 0 10

Favours Mefformin  Favours Placebo

Fig. $4. Forest plots of the effect of metformin compared with placebo on the changes in body weight according to the daily
doses of metformin: (A) 500 mg/day or 750 mg/day; (B) 850 mg/day to 2,250 mg/day
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Fig. $5. Forest plots of the effect of metformin compared with placebo on the changes in body mass index according to the daily
doses of metformin: (A) 500 mg/day or 750 mg/day; (B) 850 mg/day to 2,250 mg/day



