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[ Abstract] This paper briefly introduces the definition, classification and significance of
effect modification in epidemiological studies, summarizes the difference between effect modifier
and confounders, and analyze the influence as well as the role of effect modification in
epidemiological studies and Meta-analysis. In this paper, the possible scenarios of effect modification
and related analysis strategy in Meta-analysis are indicated by graphics, aiming to arouse
researchers' attention to effect modification. This paper also demonstrates how to identify and deal
with effect modification in Meta-analysis through a study case of "Efficacy of sodium-glucose
cotransporter 2 inhibitors in patients with type 2 diabetes", and shows the analysis process and
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interpretation of results of subgroup analysis and Meta-regression methods respectively. The
advantages and disadvantages of these two methods are summarized to provide reference for the

method selection of future research.
[ Keywords] Meta-analysis; Effect modification;

Subgroup analysis; Meta-regression

Fund programs: National Natural Science Foundation of China (72074011)

ROV A T (EM) S48 T JH It -5 45 = 1 o6
PR B8N 2E = N R AN KPR AR 25 5%
PR R AR EM B T ARG EM
SEPR RS T U IS UL RS AR AR
AT EAT S EM 32 BRSNS R0+ Tt/ 2% 85
FHAEA [FVRFAE A9 AR b AR RO AN [ Bt EM
PR ™ 1 2% T 2 i A 3R A0

TEWATIRFOIFE R W N AR B2 sl A
TEF — € W) 5 E , 78 2R GL 2538 1 Meta 23 #r v 53t
JRCPE DUV B K, A5 38 WU 2225 S i S T 8 SRR A
B Tk B BRI TR A . AR ERSE EM, T
it B RA T AN F S35 T EM N 53 25 4L 7
RIS, IR I I GE T oA O i

EARRIE

1. EM K HAF 5T 8 X

(1)EM K Ho o325 i ROF 5 v fe i UL Y EM A
TP G B SELRRRAE , I ANAE RS PR s ™
FAREED . XA OLT  EM U A B8 AR
FERFIESL L KT 22 S M B iR R R 2 M B 22 1 AE W
SR AN, AN AE 5 PR L s
AN AR 3 25 5 X T BB JR t Tix2 mi2l
FRML I 327 2 32 B

EM 1] DL $2 HE X SCBX () 5% 00 43 A 5 1 EM A2
PEEM, E 2 EMJEFSTEAN R EM B FKF T, Gk
(5 BEA TR, i, 7 R 1 R4 1, S Ao
B — 25 5 27 OR>1.00, {H — 35 1 OR fH K /N7 7
W22 5. M EM 25 EAE EM HFKFEF,
RIRIJ7 10 4B B, sl T 9E 0 T AR S — EM K F
KT 585 /A X MifE 5 — EM I FKF R
ANAEAESRIE  Bian, 7E & 14 2 vp, I 1
) OR>1.00, T A A+ F& B OR {ELAY 95%CI 5 3L T
1.00, BEIAFETEE T EM,

T3 Ak EM AT AR B iy 540 A n e e O
PERE & DR FE i U 25 RUBE I 7% 5% i 445 )=y XL
B 3 in sl g > T 2 /0 ik EM 8 AN TR EM R T K
S22 0] 22 SO A (R4 X350 ) AS A 45 5 TR

bl

JENZS —
WAL ik | == B
bk [ — EHEM
WEH2: IiH - ZHEEM
O e
! 1.00 ORffi

Bl SN MR (EM) R 5325 i 5 e

4 KUK b RUBE | 2 5 A 295 Jag U 385 1 J LA B
W T 220 et EM 35 AR EM R K- 2Z 18] H
{EASONAEL CEPAR T ONAED) AN ARSE S DAFR 1 A ABE4L
BAE M), AEPRIT B — 2 57 R 3% 55 45 sy XU 179 G Jk
b, EAT 2 4B I A BR, T8 1k R R A B &5 ey A
KRN 40% , A T R ALY K AR R 10%, vk
Tk 5 RN R 5 58 21 %) R A2 347 ) R 80% Fl 50% o
NP 5 b, 5 A KU 22 O 40%-10%=
30% , 24 XU 22 4 809%—50%=30% , J2 1A] 54 vi
254 30%-30%=0, L IA P A i R g N R S
45 Jey 1 SR B HPORTEAE EM e e g & |, B
AR A 409%/10%=4.0, 2 P 41 1 KU He A 80%/
50%=1.6, JZ B (0 LA 4.0/1.6=2.5 , A R ) 7
KRR TP AELE EM. [RE , 234 EMEE, I 37 B 3
LA A 2500 B 2 X

R BRI 7328 e B ek A
SR R (%)

o PETEETTITEG
Bk 40 10 0.3 4.0
7k 80 50 0.3 1.6
T B 2R ) A 25 0.0
TPk L 1t J2 (RO LY 2.5

EM AL Bk S AR, S B A T B A - 24
PR AAAE A B A DL | AR i, Kb — A
AR YRR AE I — A A AR A RDKF B R BA—
BIBLG, B — N R A LS R 73— IR
OB BCAE TR RAE, H A BAR AT
i, BLAAIE T AN DA 3R PR TR L, 2053 3]
HHEA R 7 — D N FE A FUKF EX 45 R
PERIBE 0 oI b 3 i KUK B 47 =X, s2 AR
WAl o AR A A AR A HARE



< 150 - AR TSR

2024 4E1 HEE 45 85 1] Chin) Epidemiol, January 2024, Vol. 45, No. 1

(2)EM BIBF9E R - B 5, 20 EM Al fig 233K
ARG B 22 045 S . 6 AT A48 22 491
A (P2 2) , B Z BRI AR R Y 22 5
AL LA SR RS ABLAE M 2538, PR 2516 Ak 1) 52
B I PAC 10 P B, 322 3580 17 1 7T R G AS 38 FH T 3nl BN
T WARE TR AT, A, 5612 I PR ) 8
{14 JHL b AF 5 s T R P T R RO AT A A R B
B AR TR A AN ) (38 B TR I, 7 S o9 5
T, 200 EM AR S 800 58 45 54 D, 18 25 S8 1%
T TR il S WA R h A R X — B E AR

MIRA TG F 1 % WA R ¥R 98 EM A B F
% B fE N TR YT REUERAREAR , DT S BRORS 1 T
AT o MZEYITRAT G 2 F 1 A B R, 59T EM A]
PAIRAS 2597 AR 17580, FF R B Z A
FAEE , XA AR P I PR 245 ) 8 2 AN 48 p i 1T L
HEEE XY, WL, ST & A TR AT 2 R R
BN IS, IV 5 A AR A A5 A E P RE Y EM, X PR %8
B EM B Z ST R4, 1, R4S AN F EM H 2
IR R 350 45 51

2. EM 5280 K & - F BT E NS, EM
SRR R A e AN S . WS
IR ZR R R S AR AR — A S ST R R4 SR
AR SNBINE B T R BE Y e a) 28
R R X0 S IR S e DO RERS Q
o T EM W T AN IR R B KE 22 5, (8
W7 PR 3R o 22 i) () Sk e A T LS e A
eI b, X a R e AR AR . 7
BT b IR 2R R A EM X PR GRR N B
AR BRIt gk R AR R A AR B L IR 28 I X
2k Jey B S 0 2 BRA LN T2 T TR G 45 SR A R
7, T EM DU 2% 0 EM K55 B 58 TR it 1)
LHH .

FES AT T i b R AT LA A 2 A M (5
PRI E ) K . T EM A T3k, 43 2
J5 45 2 RUNAE A R, H AN A 5 44 )2 8500 (.04
FOE YA AR VTS, ULIE 2A , FrBF 5% (0 T T it 76 Lo
IV 2 PPN B B R AR (R P T 2K
NEEZ B TxTF R 2 P 2R UL, 42 5 25 28000
HZ IANTEE 25, I HLAS 2RO (8 1T 58 4340 76 8.
SN L %) TR A S A, 285 p A i e — PR R I 3%
PR A5 EL R 20 22 (R A8 43 A AN [ (45 1 TR e 1) 8
N B A T, LA 2B

FEWFSE B AR T TR A — R ey, FS T

@® EMHA T2
Bk .
WAL A —a——
WLH2: 2ok i
000 2.00 200 600 8.00
ORH
® RAHEZESE
,'L:‘\Mi |—0—|
W41 >50% - .
W4H2: <504 | ———
0.00 1.00 200 300 400
ORfH.
2 RN BEVER (EM) T 51R 22 R Z 1
A 5w il

T B AR LA ) L I bR, i EM
(AR S 7R TR R A, DI R
f R AN ' . AR SEBRAFSE R, RO EM T SR
IR RBIATIX 5o R, — 7 T RERE & 5 45 )R
TR 2 R 3, e 5 B @R A7 7 22 1. () EM
T FERX RGO, WK 2 R X 4 TR 1 B DR 2R TR
FeAE RN 5 52 5% N 2 28 1A EM 20 F AT IR 5T
2R FH R AR 1 )5 ¥k, EM K 3R 1% EM K 15
TR N A2 1A ] 9 2R H

3. EM 7& 5L 1 BF 58 Fl Meta 43 B o B9 9035 1k
i By
(D) JEERBIESE  AE AT IR AR BRI I, 50
KA A3 R R BEAE R EM o i T
H— TR BB T RS4RI, T B
T RN KO T 5 R 58 5 25 R (500, AR
SRS ) R B e vk . A SRR TR K
-2 [] BN AN ], WA R R A 7E EML A
FEHE W ARYEBI ST 1) AR SEACRE B, 25 & BRAE A58 A
AU, PR T REAEAE EM R A, iE
A DL o F 2 PR 2R [l DS AR AR R A 9 3 R B 1
EM 7 52 8% HRZE WL EIG| Al 58 5
T[] U9 2R 50 1) BG5Sk I WL EM B A7 A

BEHLXT BRI (RCT) 810 0 JE AR A5 I PR 1 Tl
TR T AG TE I S ARIE”" . #E RCT G,
ZARE BLBEAL > A6 2 o B2, 3 e it Bl
A, 5 A NTE A SR AR AE A — 3, 5 T E EM
T A ATEAE I B 22 5% . fEREBE RCT R R M
WA R F9E 3 T RE S R IR TEAS R 4N
T AR AS ], L S0 20 (4388 B (B -5 RCT Y 8
RS N (AT AE 22 57 X AR AR S TP ARt st



PTG 2024 4F 1 ASS 45 455 1 ] Chin J Epidemiol, January 2024, Vol. 45, No. 1 - 151 -

R B4 0 A 1 DL S B0, 9 - SR 2 TE LobE R
TR TR M R TR A S , R RCT
NBET A 5 g, DA H ) B R0 PT B B 4
TR A TP . XA E T
SEVS T N T R AFERAE , (A IFA5E 0 RCT 4[]
AT P, B S0 % RCT 45 5 i w1 L s
45 AT AR PTIA R 1% RCT AR B A b 151485 it
BN B TE AR AL 1T

(2)Meta 73 ¥ : B F RCT WG HEA T 00 R G234/
Meta 3 #T T 345 0 45 SR AE RS 70 0 R G2 Pl B A
S E RIS . 4 Meta 23 BTS2 K BIF 5
— IR 224~ RCT M 25 SRt T A 91 X —id i
ST m AR, B FEA R RCT o] — 1
TR It 7 R L A58 PR RSN I 32 2 3 AR — B, 380
{22 5 f B PLIR 22 S 30 . BRI RCT ] LLIE
b BEMLAL” SE A [A] N FEBREE A i 347, {H 7
1T R G5 R Meta 53 B B, B 53 [R]— i IR 7] 2 114 2
A RCTAEAERE N4 H WA HEBRARUER AR, 53500
TR LR R IEAAAE 22 R XSS ER RR A 1]
B AE T ULt AN 25 S 1 R R 2 1) EM, 7E Meta 53
BT v A B A I A S B 1

FEIR BT AT T, AL R RS2 5 A
TEEM, DL X EM BY5855 \EM K1 A9 BIF 55 6] 43 A 22
5, YT RERZ W Meta 20 BT 25 SR (W HERR ", F 9T
[Fi) A e 3 3 o W A 43 T S 5 X T B Y EM T
PEAFIR

Meta 73 A7 o 0] G B A EM 0] 8454 4 Fh
5 DS 058 T AR AFAEAT AT EM R B, 78 34k 45
FRAS TR AR () S H T2 5 06 R 2L A DG 850
(IR LA —5. i, BV IR RCT AR A7 AR
LR E A3 A 25 5, Meta 43 BT T 9 5 B M AR /)N
A LA Re 18 2 R0 A TR %o 4 JRy 2 g A R A5 A
I, B IFRON A P TR R = (B 3A) o @ FE7E
BEHS I EM B, A [) HE 2R AR AT X 45 Jmy 280 {8 )
SRR /N, T DL 20 EM B SE I . LI, Meta 4387
()5 280N (AT SR T Al T 5 (181 3B) o B Y AF R
5% (1) EM, {H3Z K FAERF 58 (8] 19 70 A 22 5 A K (RCT
Y HEREAE 35 R AR ARL) B, AR 5% ) S o Pkt A /), AT
AR FH [ S5 W A B EA T 1 (B 3C) . @ 5474
A5 Y EM HLEM PR 776 BF 5% 8] (%) 43 A 28 5 58K
B, BIFSE ] S B K, 25 B B 4% [A] JiME  se gk A 7
BT, B RO AE A WA M FORS B PR T RE AN
AT REAS B4 It SR U ZE X EM 2R AT 1R 40

3HT(KE3D) .

@® RAFFEEMES ® TFAESIEMA]

L SRy AR AN A
L5 SR AR BONA

LSRR LSRR
© FAEREM A 22 AN KT O FFAESREM FL 2 22 SRt

LRI RO

45 AT R0 (B

FELARRKF LSRR
TE B SR — A RCTHFSE L 2068 7 3R Meta 43 #
PRI 3945 5L, B A R AR {E R IA -5
3 ARFEZOEMEVEH (EM) 35T Meta 23 BT 1Y
IR B

2 Meta 730 AT 0F 58 R AF7E R0 EM X 1, OF Hoiz
LRI AR BIF S I R () A7 AR 0 A 2 S, 5 2%
Z EM B B/E R T IR AR DS o A SRR A%
GEH) Meta 73 M1 07 V5 B4 & TR B, 200 FrF 52 i
T i T RETEAS [R) L A A AN R
— B m RAE B, A RE S 15 3 BT X R4k B ELA i
PIRNAE ™ 0 2020 4F—IRRFFEIR AIRSE T Meta 43
B i NHE L RRAEAE S EM XX 25 ) 19 7 3500F
Y B A WS e, IR AR R s 2% b 25 10 00 97 54
FOB R ), R T AT ARIEFE AT T Meta 23 H7, JFAR
Pt 4 A BELFEAEXT N A B ST HEAT T 4 IR 43
Bro Z5H IR, W20 53 B 1 5 BV 2 L S Meta
SYHTEAR, TR A R 5 BRSE RAFTE 25 7
ZM SR PR TE ST Meta 73 H7 B Ly 75 400 i 4 A 5 1]
B ARERAE 22 5, O G T AT BB XS 45 =) 7 AR 1) EM,
A A ST A R 2% . DLET 4.

4. 22 M Meta 73 HT T Y EM 43 B SR I : 2881 Meta
M FHA 28 53 M7 A1 Meta [B] 93X 2 Fh 7 35 8 5%
EM. 453 HrfF AT BRAE — KR AN [R] KP4
53R R R 5 4 R I DGR TR B , IR A [R] 1Y
RO H AT LRl — B 5, DA i R R R
S EM PR~ [81A 43 A D 36 g A gt [ DA AR K
TER) EM K+ 5 22 58 1952 B35 A, 8 2 %k H [m] e



< 152 -

FPAERA TR A4 2024 4E 1 H Y5 45 4545 1 8] Chin J Epidemiol, January 2024, Vol. 45, No. 1

AFAEEM

JEATEEM?

Meta /3t

TEAERSREM

TE

[IEIN

R AR S If
1

i)
E5T

4 Meta 73HrHha] BE HH BLAORLN AB U 1 T (EM) W57 Mo

BRSSO R AFAEEM
LB 5 1

TEREAE A R M AR O SC R rp  BEAILE#% T 10 35
PRI B -1 % W Wb [ g 3 2 11 2 90 351 (SGLT-2i)
TGIT 2 BOME PRI IT 2L B9 RCT B ST A = ], A 48
2 53 B Fl Meta [B1H o HR6 40 3508 SGLT-2i 28
RE W24, Xt A 4 35 S 22 TR 3R], DA AR 7 305 ) 485
FEAR N FPG, 45 Ry fa br Ml 5% 28 55 FPG 5 3£k FPG
BIAS AR A (BT - mmol/L) | 145 Jey Ry 1 £ R SE Jay B
PEIC A s o

TSR 10350 RCT W58 47 28 M Meta 5347, A
X R BT IS 22 (WMD) | AR 5 7 Jo 1 o ¢
I#5] 5 280 oy A 7R s Bl AL 250 g A AR L P<0.05 Ol 25 57

G E X o K Stata AR metan” T2 742

PEAT . P BT EE B R, SGLT-2i 2525 W) 5 42 B 5 4
Lt , BB ff 2 54 8% IR 9% B # FPG [ 1K
(WMD=-1.52 mmol/L, 95%CI: —1.66~
-1.39mmol/L), WLKS,

7% J8 SGLT-2i 225 W FEAIK FPG [ARL
N AT BB AZ Bl TR FPG K- 1 350N &
i, B SGLT-2i 28 25 ) m fig 7 AN [W] FPG
FLIKFRY B E T RORE] i — 2

(=1.94~-1.61) mmol/L, 24~ 41 A4 850N (B 43 53 7 A
B FFAE 0T R 2T €8 2y A, UL S, X 5 iR Y
“H BEM B 43 2 5 A5 R ROV AE AR [, HLS O
1B 55 4% 2 B8O A A AT BELAH S i 45 S I AAH
o P ZH TR] ) S5 BT P A 3 1 s P<0.001, RIFIV 26 [7]
ROV AE 25 A B b7 8 S $E R FL4k FPG X Ir i
U4 R ELAT EM, 2590 18 328 -3 FPG29 mmol/L.
() B ™ AR SR AR TR, ILIET 6,

Meta [B117 . AR P8 5530 RCT WFIT A L L34 FPG
IKFHEAT Meta 8119, DAY SGLT-2i 25 25 W 7E A [m]
HEZ 1 FPG KT T T AL 25 5% . Meta [1IH R ]
Stata FXAFH 1 “metareg” 2 P AL UEAT . A0 AT 4E R
TR TSRS LR 1 FPG B A Ry 4 M AS B 6
JENG L T8 FPG 4 BB 7529 mmol/LAE R — 4326
A REARR B A Gt E L., k2,
AR IR FPG X4 R RN A 7= A= T EM, % 259
FE LT3 FPG 8 1 3 v 7 2B I B AR R

2

SCiik WMD{E (mmol/L,95%CI) k(%)
Ji%E(2014)09) —= ~1.71(-2.01~-1.41) 20.51
Kadowaki%§(2017)1 —_— ~2.16(~2.69~-1.63) 6.54
Kashiwagi #H(2015)/ 17 =——p— , ~2.58(-3.19~-1.97) 4.96
Kashiwagi%5(2015)1 | —— —0.64(~1.14--0.14) 7.41
Sasaki%5(2015)1%) ——— ~1.20(~1.90~-0.50) 3.73
Seino(2014)R1 -—— ~1.22(~1.66~-0.78) 9.47
Seino%5(2014)2! | —— ~1.02(-1.36~-0.68) 15.60
Seino’¥(2018) —_— ~2.14(-2.73~-1.55) 5.38
Yang(2016)! ~1.37(~1.68~-1.06) 19.02
YangZ(2018)4 —_— ~2.15(-2.65~-1.65) 7.36

£ 11H(P=82.9%, P=0.000) ~1.52(~1.66~-1.39) 100.00

1

| N I

~3.19 WMD({E(mmol/L,95%CI) 0.00 3.19

TV AH M1 A0 Meta A A IR AR ST o

W24 B B3 10 0 RCT #F 58 14 5 SRR S 010 L4 Meta 7345 5
NBEIELL FPC MBS SRR LR, som WMD{i(mmol/L.95%CT) AL (%)
’{%Fﬁﬁﬁﬁ%%j{l%&ﬂzﬂj FPG<9 mmol/L pr;ii“v‘y‘;‘;‘{kaom).m. E —— -0.64(~1.14~-0.14) 7.41
eino’ 201 ——— - -1.66~~
F1=9 mmol/L 244, 43 54 27 3 T Al Seino 520141 e 1606 1560
— . INTF(P=32.5%, P=0.227) | < -0.99(~1.23~-0.75) 32.48
73 RCT WS, Bl % 2 2050 303 mpso mmon :
L N N . R yis) -1.71(-2.01~-1.41) 20.51
7 Meta 59 BT , LR AL O RON (6% Katowa S01 = L
EL FL o £ 2 2 2 LA R et — | i ok 3
AR l:l\ﬁ ﬁ1+% JE\ X o Eﬁéﬂ ]j *ﬁ IEJ # Sein \;(2018)|22| B . e— —2.14(-2.73~1 55) 538
% JH Stata #F H Y “metan” T2 7 41 1 Yo Gotgy —— D26ty 136
. N - /N (P=72.2%, P=0.001) <o ~1.78(-1.94~-1.61) 76.52
5 PEPEBEMLRCN B . AR E e ponn :
R, FPG<9 mmol/L 129 mmol/I, 2 v /1 829% P0000) ® e
N T T
2H 1 %N WMD 1 (95%CI: ) 53 5l 2319 WMD{(mmol/L.95%CT) 0.00 3.19
47-0.99(-1.23~-0.75) mmol/L F1-1.78 6 SN E A P 5E 051 A I 4 A3 AT 4



PTG 2024 4F 1 ASS 45 455 1 ] Chin J Epidemiol, January 2024, Vol. 45, No. 1 - 153 -

R2 BB S GIE Meta 054551

Il 35T BlE s o P>lil 95%CI T KR 95%CI 1R
RS L1 FPG{H -0.89 0.21 -4.31 0.003 -1.37 -0.42
Y IR FPG29 mmol/L(JE=1;75=0) -0.91 0.29 -3.13 0.014 -1.58 -0.24

B 250 S AL T — 5L
o

Meta 73 M7 B TELR & 2 DS EE R, LLE
R U AT T A5OSR, BN AE AN [F]
BT B AIREAS Rl e e A= 284k, DR 58 N B
W SRR T REAY EM O i Bk F AR S L i ot
For Z R0 N0 AT 1Y Meta 73 B & B0, WIF5E & T T4 EM
DR 1 G i 2 A v A 4 D5 T A4 IR 3R (i
PRI AR SFARRAE) B R R (AN B R R L
)25 ) JRYT R (A5 i3 it 7 AR5 ) FER S A
EQULT S A A 5= D R P P S )
FE T REAEWT I M2 B 22 56 %) Al GE A EM A 5~ £ 4T
BRI 5 IRAIRTT

A 19 Meta 43 BT 42 5 L0380 5 2R AT K
EM #9158 o #1a0, Cochrane T Ml i it 12 Ge -t F
Tt e O AT REAFAE Y EM R T 2EF T 4307, IR AE S
AT RAR AR A, RGP F Meta 43
Mr #E %% ) 45 25 H (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses ) 8 % 3R 1 %
RAATRER EM N (5 8770 T X 88 EM [N 13
RO 2 W) T BEAT B T BIF 58 & B e i B 0T 50 45
R, I Ay RS2 AR A T o 0 AL

A5 38 1 G0 e 1 E 4 53 A Fl Meta [9] 1
2FOINETEIRE EM 5 TR T, 3X 2 A7 ik A7
2 A BIPEBR o SEZH AT AR A 2 S, AN
T A geitit s, Ot BT U E A AR R 2
] 9 22 55, AT AR 98 EM 1% SR 5L 5 F 98 35 34 /T DAAR
A S B 55 190 A R AS T] D ST 2 2R FH AR [ £ 43 A S s
FCARET X e — 20 AT SR AR AT 249K,
. 2H 22 1] ) 22 St AT RESR IR T HABYE 7R P 3R, ke
AR s B WA  MAERT T SR
SRR A A T 2 53 B A AE — 2 B SR B
P, RES SO0 T HREF I 1 N R 477040, B
ASCHE o3 287 o, ok 5 o M) i 7% B 1 £
Bo MAZAEMN T, 55 25T EM N
Y5 T /K P BORONAE, AT RE 2 L 4Lid 2 2
FEAC AR R R E ™ WF 0 & e 5 B

I I 75 2 R I RLRE R (R L. i Ah AT BIF 5 3R
B, R4 S 2H G A 52 FH AR XS 200007 3 2 248 X 28 K
— R, X TR S EEIRA TR

Meta [F] U F4) D8 34 A T 00 5 28 72 a5 P11 i 2 AU 7
HIEH , BT LUK ZA EM 90 6] — 155 80 F
1534 INITERGE & AT 2400, BB G 52 W, BE B Xk
ZAMEM K F 2 W] ) O R AT AT S A g, 58 4K
22 I R A S A R A AR AR TE AR A, {H Meta
LA AR 52 2% | T B AT 28 R e A, 5 A%
I FIE A K B A HERR P EUE . 5390 5 2100
£ EM A7 Ik i B H AL L v [n] i, S 3 AR
FEBOME LR . FESEPRFgE Y, WF 5T 3 AT LAAR S
5 H BN AT SR RS 1S T R AR T EM
FlEEIMR A EE R 5 e
EERBRAR X RGO 0T G0 SURE R R I
JET R T B SCIB I U PR ATSE SR e SUiB 4
ST

Z £ X

[1] BRI, &, B L AT ML 8 M. b AR T
A R, 2017
Zhan SY, Ye DQ, Tan HZ. Epidemiology[M]. 8" ed. Beijing:
People's Medical Publishing House, 2017.

[2] Vetter TR, Mascha E]J. Bias, confounding, and interaction:
lions and tigers, and bears, oh my![]]. Anesth Analg, 2017,
125(3):1042-1048. DOI:10.1213/ANE.0000000000002332.

[3] k%2, MRIIZE, SERAR, 55 . 25 W03 AT 0 S 0 5 b W41 53

Hr AR A M B9 7R )], 25904 T 2438, 2021, 30(9):
575-578, 595. DOI:10.19960/j. cnki.issn1005-0698.2021.

09.001.
Zhang XH, Chen MZ, Zong XY, et al. Discussion on
subgroup analysis and effect modification in

pharmacoepidemiology[J]. Chin ] Pharmacoepidemiol,
2021, 30(9): 575-578, 595. DOI: 10.19960/j. cnki.
issn1005-0698.2021.09.001.

[4] Kamangar F. Effect modification in epidemiology and
medicine[]]. Arch Iran Med, 2012, 15(9):575-582.

[5] Shrier I, Pang ML. Confounding, effect modification, and
the odds ratio: common misinterpretations[j]. J Clin
Epidemiol, 2015, 68(4):470-474. DOI:10.1016/j.jclinepi.
2014.12.012.

[6] Jones DS, Podolsky SH. The history and fate of the gold
standard[J]. Lancet, 2015, 385(9977): 1502-1503. DOI:
10.1016/S0140-6736(15)60742-5.

[7] Haynes B. Of studies, syntheses, synopses, summaries,
and systems: the "5S" evolution of information services
for evidence-based healthcare decisions[J]. Evid Based
Nurs, 2007, 10(1):6-7. DOI:10.1136/ebn.10.1.6.

(8] ZXIT, A Hh B B 2% [M]. 450 . AL 85 %5 O PT H A,
2020.



154

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

AR TSR

2024 4E1 HEE 45 85 1] Chin) Epidemiol, January 2024, Vol. 45, No. 1

Li YP, Li J. Evidence-based medicine[M]. 4™ ed. Beijing:
Higher Education Press, 2020.

Schauer JM, Diaz K, Pigott TD, et al. Exploratory analyses
for missing data in Meta-analyses and Meta-regression:a
tutorial[]J]. Alcohol Alcohol, 2022, 57(1): 35-46. DOI:
10.1093/alcalc/agaal44.

Wewege MA, Hansford HJ, Shah B, et al. Baseline
imbalance and  heterogeneity are present in
Meta-analyses of randomized clinical trials examining the
effects of exercise and medicines for blood pressure
management[]]. Hypertens Res, 2022, 45(10):1643-1652.
DO0I1:10.1038/541440-022-00984-3.

Schandelmaier S, Briel M, Varadhan R, et al. Development
of the Instrument to assess the Credibility of Effect
Modification  Analyses (ICEMAN) in randomized
controlled trials and Meta-analyses[]]. CMAJ], 2020,
192(32):E901-906. DOI1:10.1503 /cmaj.200077.

Phillippo DM, Dias S, Ades AE, et al. Multilevel network
Meta-regression for population-adjusted treatment
comparisons[J]. ] Roy Stat Soc Ser A: Stat Soc, 2020,
183(3):1189-1210. DOI:10.1111 /rssa.12579.

Wade R, Sharif-Hurst S, Dias S. Patient characteristics as
effect modifiers for psoriasis biologic treatment response:
an assessment using network Meta-analysis subgroups[J].
Syst Rev, 2020, 9(1): 132. DOI: 10.1186/s13643-020-
01395-6.

Lian QS, Zhang ], Hodges ]S, et al. Accounting for
post-randomization variables in Meta-analysis: a joint
Meta-regression approach[]]. Biometrics, 2023, 79(1):
358-367.D0I:10.1111/BIOM.13573.

Ji LN, Ma JH, Li HM, et al. Dapagliflozin as monotherapy in
drug-naive Asian patients with type 2 diabetes mellitus:a
randomized, blinded, prospective phase Il study[]]. Clin
Ther, 2014, 36(1): 84-100. e9. DOI: 10.1016/j. clinthera.
2013.11.002.

Kadowaki T, Inagaki N, Kondo K, et al. Efficacy and safety
of canagliflozin as add-on therapy to teneligliptin in
Japanese patients with type 2 diabetes mellitus:results of
a 24-week, randomized, double-blind, placebo-controlled
trial[J]. Diabetes Obes Metab, 2017, 19(6): 874-882. DOI:
10.1111/dom.12898.

Kashiwagi A, Kazuta K, Takinami Y, et al. Ipragliflozin
improves glycemic control in Japanese patients with type
2 diabetes mellitus: the BRIGHTEN study: BRIGHTEN:
double-blind randomized study of ipragliflozin to show
its efficacy as monotherapy in T2DM patients[J]. Diabetol
Int, 2015, 6(1):8-18. D0I:10.1007 /s13340-014-0164-0.
Kashiwagi A, Takahashi H, Ishikawa H, et al. A
randomized, double-blind, placebo-controlled study on
long-term efficacy and safety of ipragliflozin treatment in
patients with type 2 diabetes mellitus and renal
impairment: results of the long-term ASP1941 safety
evaluation in patients with type 2 diabetes with renal
impairment (LANTERN) study[]]. Diabetes Obes Metab,
2015,17(2):152-160. DOI1:10.1111/dom.12403.

Sasaki T, Seino Y, Fukatsu A, et al. Pharmacokinetics,
pharmacodynamics, and safety of luseogliflozin in
Japanese patients with type 2 diabetes mellitus: a
randomized, single-blind, placebo-controlled trial[J]. Adv
Ther, 2015, 32(4): 319-340. DOI: 10.1007/s12325-015-
0200-x.

Seino Y, Sasaki T, Fukatsu A, et al. Efficacy and safety of

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

(31]

[32]

luseogliflozin monotherapy in Japanese patients with
type 2 diabetes mellitus: a 12-week, randomized,
placebo-controlled, phase Il study[]]. Curr Med Res Opin,
2014, 30(7): 1219-1230. DOI: 10.1185/03007995.2014.
901943.

Seino Y, Sasaki T, Fukatsu A, et al. Dose-finding study of
luseogliflozin in Japanese patients with type 2 diabetes
12-week, randomized, double-blind,
placebo-controlled, phase Il study[J]. Curr Med Res Opin,
2014, 30(7): 1231-1244. DOI: 10.1185/03007995.2014.
909390.

Seino Y, Sasaki T, Fukatsu A, et al. Efficacy and safety of
luseogliflozin added to insulin therapy in Japanese
patients with type 2 diabetes: a multicenter, 52-week,
clinical study with a 16-week, double-blind period and a
36-week, open-label period[]J]. Curr Med Res Opin, 2018,
34(6):981-994. D0I:10.1080/03007995.2018.1441816.
Yang WY, Han P, Min KW, et al. Efficacy and safety of
dapagliflozin in Asian patients with type 2 diabetes after
metformin failure: a randomized controlled trial[]]. ]
Diabetes, 2016, 8(6): 796-808. DOI: 10.1111/1753-0407.
12357.

Yang WY, Ma JH, Li YM, et al. Dapagliflozin as add-on
therapy in Asian patients with type 2 diabetes
inadequately controlled on insulin with or without oral
antihyperglycemic drugs:a randomized controlled trial[]].
] Diabetes, 2018, 10(7): 589-599. DOI: 10.1111/1753-
0407.12634.

KR, 2, B SO L SRR BE A Uy 2 M]3 . K
U g A, 2021

Zhang TS, Li B, Zhong WZ. Applied methodology for
evidence-based medicine[M]. 3™ ed. Changsha: Central
South University Press, 2021.

Higgins JPT, Thomas ], Chandler ], et al. Cochrane
handbook for systematic reviews of interventions[M]. 2™
ed. Hoboken:Wiley-Blackwell, 2019.

Moher D, Liberati A, Tetzlaff ], et al. Reprint-preferred
reporting items for  systematic reviews and
Meta-analyses:the PRISMA statement[]]. Phys Ther, 2009,
89(9):873-880. D0I:10.1093/ptj/89.9.873.

Sgrensen AL, Marschner IC. Linear mixed models for
investigating  effect ~ modification in  subgroup
Meta-analysis[J]. Stat Methods Med Res, 2023, 32(5):
994-1009. D0I:10.1177/09622802231163330.
Kilpeldinen TP, Tikkinen KAO, Guyatt GH, et al
Evidence-based urology:subgroup analysis in randomized
controlled trials[J]. Eur Urol Focus, 2021, 7(6):
1237-1239.D01:10.1016/j.euf.2021.10.001.

Filleron T, Gilhodes ], Delord JP, et al. Subgroup analysis
and forest plots: limitations and interests[]]. Bull Cancer,
2017,104(1):92-100. DOI:10.1016/j.bulcan.2016.09.023.
Venekamp RP, Rovers MM, Hoes AW, et al. Subgroup
analysis in randomized controlled trials appeared to be
dependent on whether relative or absolute effect
measures were used[]]. ] Clin Epidemiol, 2014, 67(4):
410-415.D0I:10.1016/j.jclinepi.2013.11.003.

Mathur MB, VanderWeele T]. Meta-regression methods to
characterize evidence strength using meaningful-effect
percentages conditional on study characteristics[]J]. Res
Synth Methods, 2021, 12(6): 731-749. DOI: 10.1002/
jrsm.1504.

mellitus: a



