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Abstract
AIM: To investigate the association between
Helicobacter pylori (H. pylori) infection and level
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of insulin resistance (IR).

METHODS: The articles on the association
of H. pylori with IR level were retrieved by
searching databases from the inception of each
database to July 2015. Data extraction and
quality assessment were completed by two
authors. Meta-analysis was performed using
RevMan 5.3 software.

RESULTS: Seven papers with nine studies
were included for meta-analysis. A total of
3097 patients, including 1718 H. pylori (+)
subjects, were involved. The results of Meta-
analysis showed that there was a significant
difference in insulin resistance levels between
patients with H. pylori infection and those
without in the overall population (WMD =
0.38, 95%CI: 0.13-0.64, P < 0.05). Subgroup
analysis indicated that the significant
difference in insulin resistance levels between
patients with H. pylori infection and those
without existed in patients aged < 45 years
(WMD = 0.63, 95%CI: 0.40-0.86, P < 0.05),
those who underwent endoscopic biopsy
(WMD = 0.70, 95%CI: 0.46-0.94, P < 0.05),
those who had a body mass index (BMI) <
25 kg/m’ (WMD = 0.72, 95%C1:0.49-0.96, P
< 0.05), and Asian patients (WMD = 0.66,
95%Cl: 0.44-0.87, P < 0.05), but not in patients
aged = 45 years, those who underwent serum
H. pylori-1gG antibody testing, those who had
a BMI = 25 kg/mz, or American patients.
The results of publication bias and sensitivity
analysis confirmed the reliability and stability
of this Meta-analysis.

CONCLUSION: H. pylori infection is associated
with elevated insulin resistance.
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MEER: H pylori(+)4A5H. pylori(-)4L ¥ 5
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0.38, 95%CI: 0.13-0.64, P<0.05). 20547 %
T BRI H<A5 T AFEF, H. pylori(+)48
5H. pylori(-)4 M B Z &I KT 208 £ FH
%3+ 3 & L (WMD = 0.63, 95%CI: 0.40-0.86,
P<0.05), 34 =455 40, W R4t
B £ RARERLAH. pylori(H)AFEL
H. pylori(-)ANBEME By Z ALK Z 18] £ 74
%4+ 3 & L (WMD = 0.70, 95%CI: 0.46-0.94,
P<0.05), 2 FH. pylori-1g G4 n]
2T R FE L ARREIEE(body
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ANEEESH pylori(-)AFEM B Z IR T Z
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FW it F &S £ MR, H. pylori(+)
ANBESH pylori(-)AFEM B EWFAKTFZ
] £ F A 4%t 5 & L(WMD = 0.66, 95%Cl:
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1 MRRSA

1.1 ## CkFEZ: (1)7ECochrane Library.
Embase. PubMed. CNKI. Ji 5. FEAY)
= 2 SCHREE P v b [ A 75 A 1 2 A6 18 S
A CHAE L Y TN AR R 2015-07 2T
KREWKTH pylorilEGe 500 5 2K &R
HISCHR. LSO RN “Helicobacter pylori
OR H. pylori OR HP” .
OR insulin sensitivity OR IR” ; " 3C& 17 N
“HyTIEFE OR HP” . “JREZRIEPL OR
JR By UK 5 QX TRSCHREE H . . R
B AR DA R 32 RA HEAT 20 A, DAk — 2D A s SR
Tor 2 1 B (3)h 2R SR IEECochrane 2 4t
PR TN, R 8RS B eSS T
T TIEE ORI S5 ik, DAL B
KR AR BT TR

1.2 7%

1.2.1 XAKIANBHERAT A PINBRUE: (DBF5E
Y - A IR I A B AR AT 5, B A e 1]
ZH IO HECZEL 5 491 £ AN DG FC 75 SRS BR,, 93 451 2
A A B VIR A &, 05 R AP iR 40y
1B RARHEZ; (2)BFFERT B B F0 0 B D9 i R R
N, AL R, AR EEEEARR, )k
FABFIAIR. HEBRARHE: (1) SCHREE R B
. 2R, VRiR. RBIRGE . B, &ilad
BLEE, ()W TN GONAF <18 BUNE R A 2
(3)K FH e M B 08 B bR A VP A5 TR 5 2 4K L
(DTS IRATE T, (5) AT B A% K2R KB 7T,
(6)E BAEH A —%d . 15 B8 S &8 K 7%
EICER H R T,

1.2.2 Uk i 55 R 207 0N 530
SLOEGESCHR . SEHUEOE, FFRET A XN,
XA B WA, WEFLFEIBHeE R 28 =4
BT FIWT R O, XA R Gh BRI 7 1 B HE
BRI . ASHIT TR FH TR ) 72 B B R IR A%
IR 2N A Metaz3 T I SCHR HH - IR, 4 5%
NAEBIES —VEH . KEEM . IO RFr
MECERS . M. BMI). R, B Fiih
X\ H pylori &G Wik iE . o B AT RE2H
HIREAC R 3 = ARPUHE #imean = SD.

1.2.3 S #k 27 40: i%FH Cochrane BME I HEZE
) A5 O T P 7 50 B DY o 1 R 4 N ) SR
TR, ZERILNAKEH, BT
PR FE L B FT 5 A ) A A Ak B A5 T 1

BT BT R AT I RV

“insulin resistence
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HH2 24 B FE N 03 RIS R Sr g AT, 77 A gy i 22
TR JE A = AT

it A3 N CochranebhE MR AL
Revman 538 E4T RGE0HT. KIS %
7 (weighted mean difference, WMD) £295%CI
Xt PR AT B AT, SRS S A A
1 52 M AT E BAR IS, BT <<50%, AR
PEIEGiit 2 3, R A B 8 BN BEA Ar#rs
Z, P>50% N AR Giih 2 X, R Ak
BURSN AR G5 A, AR 2R 3 o PR IR AR RS T e
FEAE R A R R AT A b AR IEMeta
G B &5 R AR E T AT BUBNE 70 B AN
WARIEAN LR G, BT A0, RS
FEAT G RNABR A TR E 2 7. HBegg'sia
IS FIE gger'stu o i€ &AL KR M f, LAP<0.05
NZEEFA GRS, S AR R R 4 A7
TE. AN ECD T104S, 0 A BT &
TH B R e i Ja gk — 2D VP4l 4518 B RS E 1.

2 BR

2.1 Uik R 4R IR AR SCIR2 765,
02520, 24, I E S E
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ERHSR S BRI R H 25 A s
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(). 75 SCERII TR LA, pylori &G H
MARBPHMEARE, B RRPIEED
B+ A 2= R HABAE BRI, 2). Hielih
o 0 T AP 7, 100 0 45k BT AT 7 0 SCRR )
g0k 3%, BaE L HH3E . 2. 3%
E25s. H pylori&G# 1718 N, B4 1379
N. Malamug 2P\ RF 5T f AR FE RS & LA
(NHW). FEVHHEF % B A(NHB). =574
EEANMA) G HVEINH, pyloril g5 [HE 5
PR R, EKMalamug 0 FAE
BT FE S AN, FLOTE 5Lk AT Metady
M. HA3IUF AR, pyloril& I 5 [ 5 %
HBUKTPAE G, 6Tt LR A, pylorii&G s
JR 5 B ARBLAKP Jo B R AH OGP g N bR it B
05 2 FhoE B VP4 R B HRPU I 7V, (RN
N P9I 5 35 K FH AR A B AL ik 15 AR b 48
#(homestasis model assessment for insulin
resistance, HOMA-IR){F-4f.

2.2 Fr= s R0 BTA G0N IR T T it 98 N B Rk
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E—EE RREWD BR HREE ROFE  H oyorkinl
AydemirZE"? 2005 TEH #¥| =Bt BEREARTN
EshraghianZ%" 2009 ESsE TEHTE Ebx IgG
AslanZ5?" 2006 ITHE &Em Ek  RUT+BLSRN
VafaeimaneshZ# 2014 Be8 W ERR IgG
Malamug=#" 2014 =B HEWTE X IgG
JeonZE2 2012 =B TEUTE X IgG
GokcelZ&E 2003 TEH RENR &bt BEREARTN
H. pylorr: Wi NEME.
Yk k2768 RFEPEZ B, STt FiR B T 24, Hl
?:EX(H =252, &) TUNBHMESE SR, TR HE4U, H pylori(+)45H,
V(=24 . N % 8w
o= pylori(-Y S EHGHRBOK T 2 M 2 76
. Hiit2AE (WMD = 0.63, 95%CI: 0.40-0.86,
SERAREG =236 | p<(.05); RN, ERLGI%E X
amiiig FORE = 2) (WMD = 0.20, 95%CI: -0.03-0.44, P>0.05)(/¥]
@ = 3) 3A); ()&H. pyloriBEGiZ Wik #E /3 #T: $%H.
AR 1 pylori &GS Wiks HE 7 R B & 24 40K £ 41 A
REHREZHR G = 3) Y e
REALE TR =5 | ISH. pylori-1gGPUAKTMZ, V.20 7 7 1%
g%zifg?giuﬁﬁw T2 RIS R L(P>0.05). B4
RAMAT R BEAIEIINITBTSE, 2B R i,
AMe a/\ﬂjﬁ . N S N
%Y(tuz 7 pylori-1gGPUiAR T M ZH 6T 78, 1354 FH 4 25

1 MEIHERERER.

RIR . IINFHEBR BRI IR B, TR 24 R K15 F
T AR H G S s T R
I3 BT AT ] 58 2 () Bl P02 240R 5 A B 1) Ak 3
JiiEPNER3).

2.3 Metap 745 £ HRevman5. 384347 7R
PERES, TP = 53%, P = 0.03, £ WL KI9ITHT
FESSTMEAT e S, WO FH Bl LR AR A
HATE I . OB 5EWMD = 0.38, 95%Cl:
0.13-0.64, ANELFEO, VLA, pylorii& i NH#ES
ARG N IR B RICPUKCE 20 %2 56 4t
FR N, H. pylorii& G5 5 5 ARG A AH
RAE(E2).

2.3.1 LM I N9 T A7 AE 57
PE, WO AT B8 2 e F T 45 SRR A D B AT
AR AT, (D)IRFERE AT $%H. pyloriB g
W B<455 M =45% 73 NEFEN T E4E
2N, P S R PR A SR 3 TR G i s X
(P>0.05). FAG 4T K H T HFE4, HA20
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R EBWRHSWSEA, H pylori RS
ARG N R 5 RARBUR UK 2 17 2 7
it 2 L (WMD = 0.70, 95%CI: 0.46-0.94,
P<0.05); FEMIEHP-IgGH ARG, 27T
it L(WMD = 0.19, 95%CI: -0.03-0.41,
P>0.05)(K3B); 3)IEBMIZNHT: 1%H. pylori&
P BMIE$<25 kg/m™F1=25 kg/m* 4y 24
A HEAT 43 T, I 2H S R A 5 28 TE S it
R (P>0.05). A4 LR H TBMI<25
kg/m*2H, FHA 3TN PSS R, ST 7ok
FBMI=25 kg/m*4l, &#5 NS R, £
BMI<25 kg/m* 4, H. pylori&4 N#E S H. pylori
ARG N R 5 RARBUR UK 2 17 2 7
it 2 L (WMD = 0.72, 95%CI: 0.49-0.96,
P<0.05); FEBMI=25 kg/m* 4, Z R LG #=
S (WMD = 0.14, 95%CI: -0.09-0.37, P>0.05)(
3C); (X A0 HT: 3 PRI SE P24 4
BEAT 3 AT, I ZH R 5 A 6 3 TE S i
X(P>0.05). FLAH SRR H T4, Hf
3TN PHVESE R 4T 7E ok | T3, 435
RN R AWML, H pylorii&Eg NFE L
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WiZREE =& 2 WIANHRH. pylonfBit SRS E HIBRR
BB AR L
JRALE B AT IR
RAHE. KR n RS HEB(ER/%) BMitkg/m?) HOMA—-IR
Meta 9 # £ A E—EE
H. pylorig#X5 * - + - * - * - * -
M By AR B KR Aydemirs"? 36 27 46.10+ 4850+ 21/15  14/13 2350+ 2440+ 256+ 173+
AL, H 10.1 10.70 300 300 154  1.10
Igggfé_if Eﬁ EshraghianZ" 43 28 3220+ 33.00+ 22/21 15113 2315+ 2404+ 354+ 246z
o I K T
&, e ﬁgi&—— 14.2 8.05 4.50 3.20 2.20 1.9
B i % AT 0E b B AslanZ2"! 55 48 37.00+ 3500+ 29/26 28/20 2350+ 2250+ 167+ 089+
AU BB BF R AE 52 12 15.00 1.60 3.10 0.99 0.47
H. pylori &% Vafaeimanesh®? 110 108 39.88+ 39.18+ 52/68 57/51 2624+ 2625+ 301+ 274+
”g“@?jjg;:;”g 12,5 12.44 433 504 212 218
s Y (23]
B2 5 b MalamugZs 183 687 60.00+ 47.48+ 90/93 329/358 27.61+ 2754+ 311+ 271=
P 28.50 15.06 5.63 5.99 3.45 2.33
Malamug="#* 187 192 49.00x 39.12+ 99/88  79/113 2942+ 2935+ 335+ 341z
18.53 26.92 7.73 7.56 2.94 2.9
MalamugZ® 361 211 4548+ 36.83+ 173/188 86/125 2834+ 2760+ 332+ 3.29z
19.02 19.05 5.69 5.80 2.36 2.51
JeonZ" 719 63 68.80+ 66.80+ 270/449 26/37 2870+ 2890+ 190+ 1.80=%
6.81 7.04 4.81 6.52 1.41 2.01
GokcelZ? 24 15 4283+ 4453+ 0/24 0/15 2438+ 2323+ 195+ 166+
1.79 2.89 0.7 0.52 0.93 0.85
H. pylori: BT EMTE; BMI: (AREZIEEL HOMA-IR: TRiciE AURB RIS
Study Weight Mean Difference Mean Difference
or Subgroup (%) IV, Random, 95%CI 1V, Random, 95%CI
GokcelZ%2003 10.6 0.29[-0.28, 0.86] T
EshraghianZ%'2009 53 1.08[0.12, 2.04]
JeonZE12012 11.8 0.10[-0.41, 0.61] -
VafaeimaneshZ%22012 10.5 0.27[-0.30, 0.84] T
MalamugZ*2014 14.0 0.03[-0.39, 0.45] -
MalamugZ>'2014 10.2 ~0.06[-0.65, 0.53] .
MalamugZ*2014 1.4 0.40[-0.13, 0.93] I
AslanZ2"2006 17.2 0.78[0.49, 1.07] "
Aydemirz5"*2005 9.1 0.83[0.18, 1.48] "
Total(@5%Cl) 100.0 0.380.13, 0.64] | | * |
Heterogeneity: Tau® = 0.08; Chi? = 17.02, df = 8(P = 0.03); I* = 53% 5 4 0 1 5
Test for overall effect: 7 = 2.94(P = 0.003)
HP+ HP-
2 H. pyloriFZZSRBEITNKE X ARIIMeta DATRME. H. pylor: HA EFTEE.
H pylori KRB NFEE S ZHIIREOKF 2 A IR R, 5550 BT & o 208 & 12t
W] 227 GLiT B SU(WMD = 0.66, 95%CL: AT L. 45 SRR, S BRI 7t Al s 1 & 9F
0.44-0.87, P<0.05); fEEMAH, —FH 2 MERT M EIHTLH BB, SRR RS R
it L(WMD = 0.11, 95%CI: -0.14-0.36, &5 vl %¢.
P>0.05)(KI3D). AKX Meta/r TG 8T N 2.3.3 X & Apf o4 JtgiAMetasr #1950
BRITTHOF T, LSBR AR OIR BB IT, WORAT  BESOHEAT R BRI, Bogg sR%al 8
W SRR AT W40 S At IRA LB AR FR I A1 (P>0.05); Egger'ski I
2.3.2 BB APRIEL WINFENE, X (P>0.05), EggerBlHZIHIL0 5, KU WEK
MetaZr BT 45 R IEATBUENE . REZBA  RIWEAEE. FBREART RN SCHIRE > T 107,
S 45 R T B T VR T (T Metadh A7, FIBIRNGSE B (R 2R G, 4 AR 93
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A
Study Weight Mean Difference Mean Difference
or Subgroup (%) IV, Random, 95%CI IV, Random, 95%CI
1.1.1 FEf%<45%
GokcelZE*2003 8.3 0.29[-0.28, 0.86] -
EshraghianZ"2009 2.9 1.08[0.12, 2.04]
VafaeimaneshZ%22012 8.2 0.27[-0.30, 0.84] T
AslanZ*"'2006 31.1 0.78[0.49, 1.07] =
Subtotal(95%Cl) 50.5 0.63(0.40, 0.86] <
Heterogeneity: Chi? = 4.74, df = 3(P = 0.19); I = 37%
Test for overall effect: 27 = 5.39(P<0.00001)
1.1.2 RS =455
JeonZF*12012 10.4 0.10[-0.41, 0.61] I
MalamugZ*2014 15.4 0.03[-0.39, 0.45] -
MalamugZ*¥2014 7.8 —0.06[-0.65, 0.53] . B
MalamugZ*¥2014 9.6 0.40[-0.13, 0.93] T
Aydemirss"*2005 6.3 0.83[0.18, 1.48] -
Subtotal(95%Cl) 495 0.20[-0.03, 0.44] <
Heterogeneity: Chi? = 5.67, df = 4(P = 0.23); I* = 29%
Test for overall effect: 2= 1.72(P = 0.09)
Total(95%Cl) 100.0 0.42[0.26, 0.58] <
Heterogeneity: Chi” = 17.02, df = 8(P = 0.03); I = 53% 5 1 o .
Test for overall effect: 2 = 5.04(P<0.00001)
Test for subgroup differences: Chi? = 6.61, df = 1(P = 0.01), I’ = 84.9% HP+ HP-
B
Study Weight Mean Difference Mean Difference
or Subgroup (%) IV, Random, 95%CI IV, Random, 95%CI
1.1.1 BEARaEH
GokcelZE*2003 8.3 0.29[-0.28, 0.86] T
AslanZ5""2006 31.1 0.78[0.49, 1.07] L
Aydemir="%2005 6.3 0.83[0.18, 1.48] —
Subtotal(95%Cl) 457 0.70[0.46, 0.94] 4
Heterogeneity: Chi? = 2.43, df = 2(P = 0.30); I = 18%
Test for overall effect: Z = 5.65(P<0.00001)
1.1.2 MEHp-lgGH AR
EshraghianZ%2009 2.9 1.08[0.12, 2.04]
JeonZE2012 10.4 0.10[-0.41, 0.61] -
VafaeimaneshZ%22012 8.2 0.27[-0.30, 0.84] I
MalamugZ*¥2014 15.4 0.03[-0.39, 0.45] B
MalamugZ>2014 7.8 -0.06[-0.65, 0.53] T
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Test for overall effect: Z = 0.54(P<0.00001) HP+ HP-
Test for subgroup differences: Chi’ = 10.36, df = 1(P = 0.001), I> = 90.3%
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