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Meta-analysis on the relationship between virulent strains of Helicobacter

pylori and risk of atherosclerotic cerebral infarction

ZHANG Shuo, MA Shuang , FENG Juan (Shengjing Hospital, China Medical University ,
Shenyang 110004, China)

[Abstract] Objective To evaluate the relationship between cytotoxin-associated gene-A (CagA) seropositive of
Helicobacter pylori (H. pylori )infection and risk of atherosclerotic cerebral infarction( ACI). Methods Related
literatures were researched through literature retrieval . literatures were obtained by uniformed criteria of inclusion
and exclusion, and Meta analysis was performed with RevMan 4. 2 software. Results A total of 10 literatures which
met the inclusion criteria were retrieved, all were case-control study, case group included 907 studied subjects, and control
group included 966 subjects; the included population were divided into Chinese subgroup and European Caucasian sub-
group. Meta analysis of CagA seropositive of H. pylori infection and risk of ACI revealed that OR of the overall popula-
tion, Chinese subgroup,and European Caucasian subgroup was 2. 66( 2. 17 = 3.26),2. 60(1.93 —3.49), and 2. 71( 2. 05—
3.59) respectively; Meta analysis of CagA seronegative of H. pylori infection and risk of ACI revealed that OR of the
overall population, Chinese subgroup, and European Caucasian subgroup was 0. 74(0. 49 — 1. 10),0. 81(0. 45— 1. 48) , and
0. 640.37 = 1. 09 respectively. The funnel plot and fail-safe number showed that there was no significant publication bias,
the result was stable and reliable. Conclusion ~Chronic infection caused by CagA seropositive strains of H. pylori may be
one of the risk factors of CAI, whether the eradication treatment of seropositive strains of H. pylori influences the process
of atherosclerotic diseases like CAI needs to be further studied.
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B A T AR5 B A BT TR A BRI 22 1Y i PR iR
P 5 A SC B R L R R S B0 B e
HENEAE S Jok ks R B AL 5 o 1) o L AR LR o AL e RS
HEAEM . 22 10 RN, RAE 5 3 bRk 8 1k 1)
FHOCHIFFE AT IR . H AT I Sy 3l ok oks A 6 Ak 2 —
FiVRERR (1 R AE B0 . BN AMIFSED Y 45 R R 18
PRI 5 B0 ko B B A F i S IR A OG L BF R A
FE BT W 0 il R A D AR | T R R ) R A
B (Helicobacter pylori , Hp) {F 4E 35 18 4 4 5E IR
R BOCE S /E M . Hp & 1 5550 BN 5w 0L
B BOR B T WFED O M, Hp 3 g Bt s ol 25
RAEH T, I HSPoO 1 11-8 2 5 3 bk o #: f 4k 1)
o BRA BEGE RE H ORI A S TR .

MRHEFRIRMFER  Hp Al 4p PR, Horp [ ALy
i BE IR IR FE PR AR G H A (eytotoxin-as-
sociated gene A,CagA) fllzs Wil 25 & , H 235 19 20K
TR CagA BEH S BEAHSC, RA B BURTE. B
A5 R, CagA LT B P Hp #k CLLR B
P CagA FHERRD B YA W 18 51 2 B RAE S Y
ATREs I BT R A RIK Bk B R 51E M I
PRAE AR B2 B0 7 55 . K SCHR R WY . Cag A B
R 2R X g B AR B Cag A B M R L B &
T 5y 58 2 Dk ok RE R AL B . H H T 45 SCHER T RIS
XF RN T3 1557 AN 56 4 — B0 AFAE R i oy LA S AF
TR RN T R ZFEE, T CagA FHPE BRI G
55 5y koo 8 Ak 95 e i R B BIF 9 4 R AF TR 22
o P AW AUA ] Meta 73 HroR b kAR,
HE— 2B RS CagA PR AR A8 PR 15 3l ik ok 1 A 1L
PE % 45 3 (atherosclerotic cerebral infarction, ACI)
I AR Y RE S

1 BREFE

.1 & R%  KERINCE P FE MEDLINE
(1966 4 1 H—2014 4£ 1 H ). Cochrane library
(2007 A1 H—2014 455 2 #) #1 EMBASE (1966

1 H-2014 48 1 7D e 0k R K #5 MESH 3
R R 52 . R “ Helicobacter pylori” . “cytotoxin-as-

sociated gene-A” Ht & K 2 1A “ atherosclerosis”.

”

“ cerebral infarction ”, * cerebral ischemia

”

“stroke” ., “wvascular”. “ischemic cerebrovascular

disease”fll “atherosclerotic cerebral infarction”; £
R N B P v A ) R 2 SCHR OIS 3 B0 R (CB-
Mdisc, 1978 4F 1 A —2014 4 1 A Fi v [ 1 Il 43¢

BARE (CNKIL 1994 4E 1 H 2014 4E 1 H) , 30k
RIAN T TIBAF R AN R E A ATES
H6 2 Bl ok of AR REE e P A A B8 SR ot e i o 9
gy JCH AR A Ak e it R i A e R i et TG
PR o R A SR FH T A 2R S Sk 38 99 1) O s L
PRUIEIE R 4T . 0 A SCHRAS Ja BR300 ) Sk »
A 45 2 W08 SO 4 K78 A2 18 3C .

1.2 Kakelc Ao i it OB O 26 1 BIF 9 28 A B
Ry 90 ) %oF BB 5% F0 BB F 5L 0 55 N 45 Dy Cag A B
PERR L CagA MLV P I Hp #k (LLT A Fk CagA
FHAERR) 18 PRI 5 ACT J i KU AH G 9 I AR 3K
B BB TC A SR 2 R ki M Y g
AR UE < 95 1 28 i B8 20 F 5 % 2 N 10 R AIE 2 A T[]
A ARL 5 BIF 580 G2 A WA 1 290 R 530 B3k A M 5 % i 7
KR A VR0 sk s ACT [ It IR 2 W7 45 &
TOAST 43 B K 2y ik ol 1 88 AL M2 Wi b ol A
WL 4 B Al B R 2 45 R SRR B R 12 W (MRI 8§
CT 12Wi 2 ACL, 5 8l ik 7 12 Wi o 51 8l ik g 7 L 3l
Ik K A B AL B HOIE 180 5 BR B e Hp Ak, 9 461 20 1 %f
HECZH HC Al T 2 PR 3R R () AR AR 579 201 () 4 L DG e
STE T B Codd ratio, OR) B ¥ 5 T R A
35 B 2H OGS B 0 e % R TR R 1 5 =R [ 5 A
Hp J CagA BH M #k B e 11 J5 2 0] 5 5 WF 5 & A6 DU
Hp F CagA FHPEMR Y UR I E . HEBRARIE : 58
T EEAE Y 5 I G GRS R AN SR i — 2K
FARAG B HD 7T B 5 A — B 5% 4% R w A — BF o A
B UUIARDIE A 5 k2% N DL 3 58T S8 B o
WSO BIE S G . BTN B R IR AR &R
TR TN HE B A5 o 43 500 i 2 SOk 25 SR A HL L
L WA 55 = AL RTHE A LR,

1.3 X#kBEEHFMH % R M0
PEM T.H NOS & 3 (the Newcastle-Ottawa Scale)
X e A B SCHREAT VA s REIF N N A A
HERMERT A (4 TN 25 BF 9T 7 sk AT o1k (2 T
29 FUGERL SE M (3 NS LTl 2 1 TN 4y
W3R 9 4.

1.4 B AU HE N CagA B Mk
P PRI 5 ACT &g KU 1) AF G P o Ayl 3K i G B¢
HEHUIR F7 5 PA CagA [P RR B GL 1F Sy X6t BEL, [] B 27
i CagA FIPERRER Y 5 ACT & 9 XU 1] (1% SQ 3R %
DAY AN [F] 25 70 % Hp J e 2 5 ¥ 38 i ACT /) &
I UR: o PRGSO R Cag A B PE £k BT
LA TFFE Y CagA B AR B Gs NECR I IF 98 AR
o Hp J& g S ANE8 25 CagA B MRS AN 50 J7
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EIFE . LL CagA FAPE B B PE R IR G AR S fa I I R
a5 EK L OR JH 9520 Al {5 X /] (950 CD AR
LY@

1.5 BURMESAT S L E R AR BESE B,
ZAPVEAEIR A PR K0 I8 A& B PR R R A 0 %, U
TR 2% O £ 7T B 52 0 45 R 1 B0 S8 M AT RE 0 PE AN 19 &
R PR R (Hp &3 X7 ACT & WKUBS: 79 24 0% 5 977 K
1. PR A AR 58 R T BEURR A 23 A S0 B A 42 {3k 4] %
P LU AE EE (adjusted odds ratio) BT 5T )5 » {8 A 8] ¢
MG 07 G I AT DR B W FE A E5 2R .
[5) if {5 U =) B (funnel plot) 5 %k 28 4 & $4 (fail-
safe number, Nfs) 75" PEAL & 64 & 20 1oy 2 Ho A
R EE

1.6 %t F o4 N Cochrane B K £2 it i1y
RevMan 4. 2 B34 75804 R Q K 1 4eit
AT SRR » AR S 8] G S5 AR (P=>0. 05) 52k
FH Mantel- Haenszel [ %€ %W 8 (fixed effect model)
HEAT O T s QA 52 T (P<<0. 05) , W) SR P Bl AL 87
F7 (random effect modeD) #4743 #r, /R v G4k 7+
JPER R

2 #R

2.1 s R EHKRE IR E 0 BT EHNAR

YR SRR 51 38 k95 9 6 BRAF 5% 24 2 B 5% Ca-
gA FHYERR S ACT S il Pk A% o A O PE SCiik . Hovp
6 Rt ST DU B OCHE N RS X 4, 4 REE0 T RIRR
W RN R OETER G . RN AT N2 A
R BTN G 53 B r AT R I o R R
PN . o 4 3L g AR5 R 52 907 1], % BR 4
YA 966 Bif , o rf [EOCHE I Z4H ACT iR 492§,
fat FREOE AR 376 9] BRCUH & B R N HE 20 ACT B8 %
415 f5i] , gt e Xk B 590 5, 49 A SCHR 32 2R M ik
AFFEDL R 1, P98 A B SCHR I IR 4% T H SRR
Fe PR 191 2 0 oF BR 2 1) G B AR TR 2% IR R (AR 1%
eI YR s = (T A SO N @ S R IR VA N 8
5 K LG K V- 18 M 95 s AR EG Al 3 A R ) B
AR e, HAaf o RSCERBETT Z R i, K ER
3BT 2R i 166 4 2 W B i 3% Cenzyme-linked im-
munosorbent assay, ELISA) Il i CagA I 1 $iL &
1 Hp fifa.

2.2 LARREIRAMA AR BT XS 5] 4 AR AR
A LT Ay e B A AR PELE. 8 R X
[ O W e WU B e 2 L A N R E DO
HRZH S5 2 AT Lot BB 1 B2 B R 3R T 4R AT A )
P10 2% 8 PR 2R I 5 5 v 5 12 A A 3R 1 0 X R 4 53 K O
e ok B SR Y RS I ), o 8 G ekt
NOS &3R5 8 452 f ST W4 7 45,

R 1 ASCHER 3 TR L EE A RHAE

Table 1 Characteristics and basic data of included literatures
N S TH M 22 (0, R 2% (0,
el — fﬁ;; ﬁ‘;j’;M(;)EME RWRE e SREMEREE L NERERNE
bk 45.8(38/83) 19.7(14/71) 86.7(72/83) 56.3(40/71) IgG ELISA PN LIRCAGEIRS =N B3 3 I Y4
ZRHE  35.4(28/79) 15.1(11/73) 75.9(60/79) 53.4(39/73) IgG ELISA e IN it LT TR R B A R, O TR, SRR
[i73) 42.0(21/50) 38.0(19/50) 72.0(36/50) 74.0(37/50) IgG ELISA IEPN: DEERZE, PO, REER
TR 46.1(47/102)18.1(13/72) 88.2(90/102) 43.1(31/72) IgG ELISA PN OBEERE, Rk, ZHERE. KREHK
F it e 52.6(41/78) 35.0(21/60) 76.2(59/78) 76.7(46/60) 1gG ELISA PN PR s, B
T 62.0062/100)38.0(19/50) 71.0(71/100) 78.0(39/50) 1gG ELISA ik A #¥ il 4 A Jg R g . Hp BRI A 06 W i 8 o
Preusch  37.0(34/92)19.7(45/229) 73.9(68/92)55.5(127/229) 13C MFWgik3 fEEEMEA AW PR, A SR AR L TR R R A
IgG ELISA DU E, AL

Gabrielli  41.9(44/105)23.1(30/130) 71.4(75/102)62.3(81/130) 13C MMk B ZAFEME A ER, 0. REHEE, Fh s, Bl e mg

ELISA

Pietroiusti 42.8(59/138)17.9(27/151) 68.9(95/138)70.2(106/151) Western blot

Majka 57.5(46/80) 33.8(27/80) 86.3(69/80) 67.5(54/80) ELISA

BARMEMEN AR A0, RERRG A2 WSS Bl
BEEmEN  ER N e

2.3 Meta 5 #H R

2.3.1 CagA %5 ACI X M & % B ) Meta
A Meta 4B &5 R W 1. 501 o Br 45 2R
A EAEE T =18.3%,P=0.29; KK @ inzw A
BP=0%,P=0.77; %K AB *=0%,.P=0.61,

SR TR L A A ) F 5 ) TP A A AR S
JCPE 3 B 4 A SR P [ O RS B R AT G O L A R
A E AR OR 2 2. 60(1. 93~3.49) , KRl /&
JNZEABE 4] OR Jy 2. 71(2. 05~3.59) , afk A #E
OR 3} 2.66(2.17~3.26),



B R i 4R 2014 4 9 A5 13 555 9 )

Chin ] Infect Control Vol 13 No 9 Sep 2014

* 5271 »

Study Case Control OR(fixed) Weight OR(fixed)
or sub-category n/D n/D 95% CI Yo 95% CI
01 Chinese Han
Liu S 38/83 14/71 —_— 7.19 3.44 [1.66,7.11]
Yang X 28/79 11/73 —_— 6.49 3.09 [1.40,6.82]
Liu XR 21/50 19/50 —t 9.69 1.18 [0.53,2.63]
Sun YY 47/102 13/72 —_— 7.22 3.88 [1.90,7.93]
Yu M 41/78 21/60 —=—— 9.90 2.06 [1.03,4.11]
Wang Y 62/100 19/50 — 8.46 2.66 [1.32,5.36]
Subtotal (95%CI) 492 376 o 48.95 2.60 [1.93,3.49]
Total events:237(case),97(control)
Test for heterogeneity:Chi’=6.12,df=5(P=0.29).I’=18.3%
Test for overall effect: Z=6.32(P<0.00001)
02 European Caucasian
Preusch 34/92 45/229 _— 14.29 2.40 [1.40,4.09]
Gabrielli 44/105 30/130 —_— 13.69 2.40 [1.37,4.22]
Pietrojusti 59/138 27/151 —_— 12.98 3.43 [2.01,5.86]
Majka 46/80 27/80 —_— 10.09 2.66 [1.40,5.04]
Subtotal (95%CI) 415 590 - 51.05 2.71 [2.05,3.59]
Total events: 183 (case), 129 (control )
Test for heterogeneity : Chi’=1.12,df=3(P=0.77) ,1’=0%
Test for overall effect: Z=6.96(P<0.00001)
Total (95%CI) 907 966 & 100.00 2.66 [2.17,3.26]
Total events:420(case),226(control)
Test for heterogeneity : Chi’=7.29,df=9(P=0.61) ,1’=0%
Test for overall effect: Z=9.39(P<0.00001)

01 02 05 1 2 5 10

E 1

decrease risk

CagA BIERR S ACT % 52 R 19 Meta 73 Bt 2R bk 4]

increase risk

Figure 1 Forest plot of relationship between CagA-seropositive strains and risk of CAI

2.3.2 CagA FiME#E ACI &K R & X Fk 89 Meta
At mERAPESA RS R PR ARLA T =
75. 2%, P<<0.01;BRUNE IR ABE A P =73.9%, P
<O0.01; BRARE P =74.1%, P<<0. 01, - H I 1EAE
ST . SR BENLSON A R AT GE it e A v AR
W2 OR Jy 0. 81C0. 45~1. 48) , KR &5 2z A 41
OR 4 0. 64(0.37~1.09) , A& AH#E OR 5 0. 74(0. 49
~1.10),

2.4 REAMBHLEHBEY>H X EARE CagA
FFE 0 9] 1 e S e A 0 55 ACT AR S VA e 2 1 53
B G5 R W E 2~3, H W s =} &3 A6 FR o B AE T
A9 TR B B R s 1 A BB 98 4 HE BR & 2 Pk I 4 1)
FETE. AR % 280 VAl CagA FHME RS ACT &
g XUISE 1 & 2R M 777 7158 P = 0..05 A1 0. 01 i =

0.0S.E(log OR)
0.1
0.2
0.3 $ '
0.4 . . '
0.1 0.2 0.5 1 2 SOR(ﬁxed)lO
2 CagA MRS ACT A0 K & Meta 43 1 3} 1#
Figure 2 Meta funnel plot of relationship between CagA-

seropositive strains and risk of CAI

HRERFZE DA AT Nu.os = 498, 68, Ny =
242,013 9 B ABE Ni.os = 81. 70, Ny oy = 37. 45; Bk
MmN AN Niw.os = 169. 96, Ng.or = 82. 18, B #E IR
S5 R AT R S50 % R R AR RSN K. T
BN TR H 2 H Y BRI R
Lo I AS7 0 5 UL S 6 PR 2R, H P 4 5 Sk (3 R A R
Bl R 10 1 R U s R R 4D
WA ARG ZH RIS OR E. 5Bk Eik
4 % SCHR B OB G OE L 4 R BANHE CagA RS
ACI BRI KR OR Jy 2.89(2.25~3.71), A
HE CagA MRS ACI kfﬁ?é? OR 2y 0.72

B
W

(0.39~1.32), t g5 R 5 R HIBRIX 4 F SCHR I BE AR
AHTA

0.0 S.E(log OR)

T0.1

70.2

103 *

104 * .

0.1 0.2 0.5 1 2 5 10

OR (fixed)
B 3 CagA BItE#k S ACTRIE KR Meta 539 i 3 &
Figure 3  Meta funnel plot of relationship between CagA-

seronegative strains and risk of CAI
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3.1 GEERA AWFIEAAN 10 Fa SCHR Y R %

X HEAIFFE 9 i SCHR 2% S D3R ARG Oy 3 — B S 4l
F ELISA 35 K CagA B 1 F ) 5 D00 ofE 1)
Western blot J7 &2 I 5 BT A7 SCHEK A9 B 75 X G2 34 12
Wi w i ACL R BORFERF ST R B 5E 5 ik B R
A RAFRFEFTME . NOS B30 SCHk B R BR 2 R SC
WK TAEA R 7 4 A AR SCHR A B T 8 Ak T A
5T 429 75 91 2L B oxk MR A 18] 22 467 1 o L 1 B PR
WA A % I N A S <5 DL 3 fhk ofs +E A 4k TR 2%
B BT BT AR ARG AR A L (R A T SR Ay
Mrla - &R WoR oW 22 5 . Bl < o B Bt R
RCE AR R 45 R T SRR B A58 3 R R A
AR . P 25 B B ad L A BIF 52 9 UE 408 56 )32 K

b |,
3.2 CagA Mattl ACI X% R ed £ %  ACI
g B2 Cag A FH AR K ) 258 BH (v 1 { S o AR 4

CagA BIPERRNE PEEL 5 ACT & 9 XU 6 G 1K, L
L UESE SCHE CagA FHPERRE PR 2 ACT 1Y FE R
RN, R, N R IR ALS S REAR S 185 —,
CagA FHMERE P] 755 B 20 H 800 109 R e R 1
18 1 4 JE 76 2 Ik o8 A B Ak R 4 A2 1 5 78 2o A v 47 Y
HEAN, CagA FHAE R 12 P I8 YL vl il 2 5 A
AL S A2 HEE A 2 VR R A 20 B DR 0 A 2% 1k
DR R A o A 28 I 7R 98 i 5 I o 32 8y Jk o AR et Ak 3
ARG R T B AR Y R, 7E 3 B Bk
O R B A BE B 41 20 poks U 3] Hp DNAL Hp #8498
PSS RE BEH b 98 E N PR . Hp J&R YL 38 1] B
T 20 ik JR 3B 5 | R 5 RE SN o I HL 2 98 440 M I 7 5 3K
FRIL G AE CagA PHE MR 02 PR R YL 15 000 T 32 0 B i
W= A B e R T AR IR — L B R
St CagA LA 5 2l Jik it 45 BE 47 i 18] 47 76 38 X Ha piE
R 5 58 A3 1 B A BB AL F 5 106 400 i A5 R 1 40 e
FE By Ik FERE Ak AR v i T L, DT S0 B ik s R
B A A7 11 B 928 B 7 o il BRE B P A e

3.3 AR AR CagA FHTERRIEPEES S5 ACT
R 5 TE AR G (HZ A BF ST A0 A 1 SRR 389 2 i 49
PRAFF T, X T 5% 5 R 28 5 16 IR 25 &) IR o6 R i
UESHR FE 55 T BRI B 5T . R BRR 2 R W, B 52 5 e R
) 3 5 Hp B ACT K KUBS: 19 17 B P #F 5% 15
R A BT A AR T L B R B A D A 4
Yo Horp—RERURE PR IR R CagA PR AR A4S P K

PR CagA PIMEREYL B8 1F 2 88 4l Fndl 2
AL BET 5 A LSS L 5550 Ik ok A 1 Ak Y 0F R A
LS55 CagA BH M TR B 02 M Bk e 41 58 % 350 8l ik 9
b8 JRE BN B L A Cag A BH 1k Bk 18 1k JR e Al 95
AR 32F Bl koo A R Ak s A L 0 R L (iU B8 T kR
ACT 4515 PR 45 J&y 19 AH S 78 850808 T DA HERR .

2y Jocs B B b 2 0 s e ) 2 ACTL 2 2 I8
I s A R R R R A G . ARAFRN CagA
BH A R0 BH 1 ok Mk e 5 ACT & i XU [ ) A 26
PESRHE T — 5 B I DR UE 98 o L33 P oAH G M 8 SR
[Fi) 1t DX AN [ 35 4% 95 S5 9 A HEIR] — 20, {HAS Meta 43
Bran A B8 2 S PE DT 5T L AR T TUPE B 55 5 I DR 7
A — M RBR . E— R H Y KA &
14 fith b o 0 5 0 A 19 A S PR BIF 9 B AT Meta 43
Mr. BRT.EA B UE S 3h Bkook e 4L g T A
HER Hp 3k 2i . (B CagA BHPE R AR BR R V6 97 & &
25 ACT 25 3 bk ok B A Ak Mk B i & i 72 .
Rk — IR S .

(& % xx k)]
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