PEIEEAS 20053281 Hs0% 3l

ERERRERRREN AT PRI R TR

)RR /N 2 T 1 A K B e PR 2R A

x| Bedr ', IR, LVAEC, xE, E4C, 520, WiV, gaiat

R AERE, JUAR 100853 AR B EBEEE S EF R LIHANER, dbal 100048

FESZES] RS744 [SCHEEFRERD] A [DOI] 10.11855/j.issn.0577-7402.1369.2024.1223

FRA] AR SCHTA 1R R O 25 i og

SIAA]  XUBEHE, FRE, T8, 55 AN FEZRE NG AN i AR K 02 m PR 50T ). AR S 24 4%, 2025, 50(3): 254-260.
i B 2024-09-04 [ BH] 2024-11-14 [EZ&BHH] 2024-12-23

(fEE] BH BIPARFZSE NGRS A K (SIBO) MR R, Ak #2021 4 6— 12 ] PGS E B S
B2 P T AL B BE 47 HE e SO AR 56 19 539 91 £ 3 R4 T IR 3 BT o AR AR H ot S0P il B 25 51 43 A STBO B4
(n=300)5 SIBO FHELH (n=239), RSP B MG IR TR, AR I H B PSR IR 25 501% SIBO BHM: [ 3 ifE— 2 43 A =AU
HEARKARHA, #=103), F=H e AR A (P R4, 1=80). =5 5 A= H ke i A B i B A= 4 20 (UL
n=56); K Z 12 K K logistic [7] 5 737 AN A1 25 T SIBO A SEMA [ 2 . M AE I3 SIBO Bk H 43 Ty <45 % (n=23) .
45~60 % (n=82) . 60~75 % (n=124). 275 % (n=10)WHIAT/Z0HT, HEARRFEREERH SIBO FHMERMES ., £R 5
SIBO FfIPEZA LA, SIBO BHIEZH FISIPHAL R HAF IR, R AR (BMD K, 225 A 50T X (P<0.05); A FHALE L
S s LG, HOBEPRATARE SN, b TT 225 W07 F HLBIRRAR, 25 S3 Seit 23 L (P<0.05) . 2 % logistic 115 34T i
TN, RO R A R AR KA ST fE RS T 2 (OR=2.728, 95%CI 1.271~5.857, P=0.010); 4RIy B ke i B AR K
Y SL FE S R 3 (OR=1.040, 95%CI 1.009~1.063, P=0.010), Mifly] 224 n & s (47 N 2 (OR=0.420, 95%CI0.236~
0.754, P=0.003); BMI T &2 7= & i B ™ M o b () A a8 A4 4 0% ik Sz £ 47 PRl K (OR=0.870, 95%CI 0.786~0.964, P=0.008)
£ SIBO FHYEZ 1, <45 & i B3 U BEFH R . U e B A1 AU BH 2R (P<0.05), 45~60 2/ 1) 8 3 XUFH 3 B g (I T S P 5
(P<0.01); 45~60% . 60~75 % Iy i S AW AR T <45 % B9 % (P<0.05), FIBERH A . BUPH R I 55 T <45 4 1B
(P<0.01). 5T TECOM S0 RNAFRE G K A0 2 r U i A = FR e it B AR K ST el R 2, T T 225 R R A BMIL T3 4%
Sl H e R B A L R B R S R [ B e B A R i S R R R

[XER] NdiEEEAERK; PR, PR AR RS AR A O

Analysis of factors affecting bacterial overgrowth in small intestine of different gas-producing types
Liu Xiao-Nal’z, Wang Xiao-Huiz, Wang Shao-Xinz, Liu Xiz, Wang Weiz, Dong Chang-Haoz, Hu An—Pingl’Z, Cui Li-HongI'z*

'Graduate School, Medical School of Chinese PLA, Beijing 100853, China

*Department of Gastroenterology, the Sixth Medical Center of Chinese PLA General Hospital, Beijing 100048, China

"Corresponding author, E-mail: luckycui861@163.com

This work was supported by the Capital Funds for Health Improvement and Research (CFH 2020-2-5113)

[Abstract] Objective To explore the influencing factors of different types of small intestinal bacterial overgrowth (SIBO).
Methods A total of 539 patients who were hospitalized in the Department of Gastroenterology, the Sixth Medical Center of PLA
General Hospital from June 2021 to December 2021 and who underwent methane-hydrogen breath test were retrospectively selected.
Based on breath test results, patients were divided into SIBO-negative group (n=300) and SIBO-positive group (n=239). The clinical
data were compared between two groups. According to the specific values of breath test results, SIBO-positive patients were further
divided into hydrogen-producing bacterial overgrowth (hydrogen-positive, n=103), intestinal methanogen overgrowth (methanogen-
positive, n=80), and simultaneous methanogen and hydrogen-producing bacterial overgrowth (double positive, n=56) groups.

Multivariate logistic regression analysis was employed to identify influencing factors of different SIBO types. Additionally, SIBO-
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positive patients were categorized by age into <4S years (n=23), 45-60 years (n=82), 60-75 years (n=124), and 275 years (n=10) to
compare SIBO positivity rates across age groups. Results The patients in SIBO-positive and double positive groups were older and
had a lower body mass index (BMI) than those in SIBO-negative group, with statistically significant differences (P<0.05). Compared
with the patients in SIBO-negative group, those in hydrogen-positive group showed a higher proportion of history of coronary heart
disease, those in methanogen-positive group were older, and higher proportion of statin use, with statistically significant differences
(P<0.05). Multivariate logistic regression analysis revealed that, among different SIBO types, a history of coronary heart disease
served as an independent risk factor for hydrogen-producing bacterial overgrowth (OR=2.728, 95%CI 1.271-5.857, P=0.010). For
methanogen overgrowth, increasing age was identified as an independent risk factor (OR=1.040, 95%CI 1.009-1.063, P=0.010), while
the application of statin played the role of an independent protective factor (OR=0.420, 95%CI 0.236-0.754, P=0.003). As for the
simultaneous overgrowth of methane-producing and hydrogen-producing bacteria, increased BMI was found to be an independent
protective factor (OR=0.870, 95%CI 0.786-0.964, P=0.008). In SIBO-positive group, it was found that for patients aged <45 years,
both the methane-positive rate and the double-positive rate were significantly lower than the hydrogen positivity rate (P<0.05).
Moreover, among patients aged 45-60 years, the double-positive rate was significantly lower than the hydrogen positivity rate (P<0.01).
When it comes to the hydrogen-positive rate, it was significantly lower for patients aged 45-60 and 60-75 years compared with that of
patients aged <45 years (P<0.0S). In contrast, the methane-positive rate and the double-positive rate were significantly higher for
patients aged 45-60 and 60-75 years than those of patients aged <45 years (P<0.01). Conclusion A history of coronary heart disease
and increasing age are independent risk factors for intestinal hydrogen-producing bacterial overgrowth and methanogen overgrowth,
respectively. The application of statins and increased BMI are independent protective factors for intestinal methanogen simultaneous
overgrowth of methanogen and hydrogen-producing bacteria, respectively.
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Tab.1 Comparison of the clinical data of the two groups of patients

EIgE| SIBO [J]1t:4H (n=300) SIBO A (n=239) Z/y/t P
FIR (4, M(Q, Q,)] 58.0(49.3, 64.0) 61.0(53.0,66.0) -2.842 0.004
P (451 (%) ] 0.299 0.584
5 164(54.7) 125(52.3)
'S 136(45.3) 114(47.7)

BMiI[kg/m*, M(Q,, Q,)] 24.69(21.97,26.67) 23.83(21.76,25.95) -2.310 0.021
W2 AR B [ £51] (%) ] 63(21.0) 52(21.8) 0.045 0.831
R L (51 (%) ] 126(42.0) 90(37.7) 1.045 0.307
T U9 S [ (%)] 17(5.7) 20(14.6) 1.519 0218
R I 7 5 (461 (%) ] 108(36.0) 69(28.9) 3.066 0.080
FR BT B IsGAR (41 (%)] 12(4.0) 11(4.6) 0.118 0.731
B B ARl [(1(%)] 22(7.3) 12(5.0) 1.204 0273
AR5 5 (451 (% )] 8(2.6) 11(4.6) 1.466 0.226
P M Z5HIRE F [151(9) ] 27(9.0) 18(7.5) 0.374 0.540
AT 2259 [41(%)] 127(42.3) 85(35.5) 2.554 0.110
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FPG[mmol/L, M(Q,, Q,)] 5.24(4.87,5.80) 5.32(4.91, 5.82) -0.480 0.631
TC[mmol/L, M(Q,, Q,)] 4.88(4.19, 5.56) 4.77(4.06, 5.44) -0.725 0.468
TG[mmol/L, M(Q, Q,)] 1.40(0.98,2.16) 1.29(0.97,1.95) -1.482 0.138
LDL-C(mmol/L, X+s) 2.90+0.83 2.85+0.77 0.855 0.393
HDL-C[mmol/L, M(Q,, Q,)] 1.24(1.08,1.53) 1.24(1.06,1.50) -0.244 0.808
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Tab.2  Analysis of factors affecting different types of SIBO

e SIBO FAEZH (n=300)  ZUFHZH (n=103) FH b FHZH (n=80) XLFHE (n=56) F/H/y P
R, M(Q, Q)] 58.0(49.3, 64.0) 59.0(51.0, 65.0) 62.0(51.0,67.0)V 62.5(57.3,67.0)V 3.042  0.007
PRI H51](%)] 5020  0.170
5 164(54.7) 52(50.5) 49(61.3) 24(42.9)
© 136(45.3) 51(49.5) 31(38.8) 32(57.1)

BMI[kg/m?, M(Q,, Q,)] 24.69(21.97,26.67)  23.72(21.99,26.06) 24.35(22.13,26.43)  23.38(20.88,25.36)V@® 10,603  0.014
Wz R 52 461 (%) ] 63(21.0) 24(23.3) 20(25.0) 8(14.3) 2.556  0.465
I S [£51](%)] 126(42.0) 37(35.9) 34(42.5) 19(33.9) 2279 0516
eI 52 (451 (%) ] 17(5.7) 15(14.6)V 4(5.0) 1(1.8) 11717 0.008
e I 52 (461 (%) ] 108(36.0) 30(29.1) 24(30.0) 15(26.8) 3226 0358
FEOBR AR T RE R (41 (%) ] 12(4.0) 3(2.9) 6(7.5) 2(3.6) - 0.508"
B iE T AR L [1(%)] 22(7.33) 4(3.88) 5(6.25) 3(5.4) 1777 0.620
AR5 5 [451] (%) ] 8(2.7) 8(7.8) 2(2.5) 1(1.8) - 0.128°
Bl MR 25 [11(%)] 27(9.0) 7(6.8) 8(10.0) 3(5.6) 1519  0.678
AT 22590 F (451 (%) 127(42.3) 42(40.8) 20(25.0)V 23(41.1) 8180  0.042
RE W T[4 (%)] 124(41.3) 35(34.0) 33(41.3) 21(37.5) 1931 0578
A B R R (671 (9%) ] 100(33.3) 41(39.8) 31(38.8) 16(28.6) 2926  0.403
FPG[mmol/L, M(Q,, Q,)] 5.24(4.87,5.80) 5.27(4.88,5.81) 5.30(4.88,5.81) 5.30(4.89, 5.80) 4969  0.174
TC[mmol/L, M(Q,, Q,)] 4.77(4.19,5.56) 4.79(4.09, 5.42) 4.58(3.90, 5.42) 4.90(4.15,5.54) 2686  0.443
TG[mmol/L, M(Q,, Q,)] 1.40(0.98,2.16) 1.25(0.89, 1.96) 1.37(1.02,2.02) 1.24(0.95, 1.64) 3.600 0308
LDL-C[mmol/L, M(Q,, Q)]  2.87(2:29,3.45) 3.00(2.27,3.42) 2.75(2.23,3.26) 2.84(2.26,3.37) 1.894  0.595
HDL-C[mmol/L, M(Q,, Q)]  1.24(1.08,1.53) 1.22(1.07,1.47) 1.20(1.03, 1.40) 1.33(1.18, 1.60) 6.885  0.076
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AF ik OR(95%CI) P
H i
SeEL I E : = { 2.728(1.271~5.857) 0.010
I i
AR K " 1.040(1.009~1.063)  0.010
AL I —— E 0.420(0.236~0.745)  0.003
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BMIHI .y 0.870(0.786~0.964)  0.008
R SR R S p—
04 06 L0 16 27 45
OR(95%CI)
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1 ZPH K logistic M1 H /3T AN RIS HY SIBO 19520 K 3R
Fig.1 Multivariate logistic regression analysis of influencing factors of different types of SIBO
#&3  SIBO FHYEMLLH A [RIAFE I B #4525 SIBO FHIE R LLA (191 (%)]
Tab.3 Comparison of various types of SIBO positivity rates at different ages in SIBO subgroups
FEhR <45 % (n=23) 45~60 % (n=82) 60~75 % (n=124) >75 4 (n=10) e P
ABHH: 14(60.9) 38(46.3) 46(37.1)® 5(50.0)WO 58.447 <0.001
FH e BH M 4(17.4)® 25(30.5)@ 47(37.9)®© 4(40.0)© 84.400 <0.001
L RE: 5(21.7)W 19(23.2)@® 31(25.0)P 1(10.0)© 53.714 <0.001
e 8.971 7.953 4.680 3.540
P 0.011 0.019 0.096 0.170

SIBO. /MAANE i A K s SEPAZIARIL, (1)P<0.0S, (2)P<0.01; 5<45% H#k, (3)P<0.0S, (4)P<0.01; 545~59 & 4HI, (5)P<0.05,
(6)P<0.01; 560~74F L, (7)P<0.01
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