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WE BHM IS NN (CKD) 835 /NG 40 7 o B AR
K (SIBO) A AMB LR IL T REMfaR 2, Ak 8 92
Bl CKD B AR 4, i FLRAE A - H e <k 50
(LHMBT) #:30 SIBO, i FH 22 95 A= 9 v B BT HE A 72 A AR B
0T AR EL(FT) R B Wt hE bR 4 R PE 2 136 (GSRS)
i B ek . ARYE LHMBT 2558/ SIBO FH:4H 5 SIBO
B , ELA P AL 7 N 1 SR T4 00RE 5000 2 K I R %
BRI S T Y 25 57, SR Logistic S AN ERA Y
CKD [ & /E SIBO MW BB IR, &R 92 flfE+
SIBO BHY:ZR Ky 47.8% , 5 SIBO BIPE4H L4, SIBO FHME4H
GSRS 4y &, HES A G2 [ (23.27 £3.97) 43 vs
(21.13 £4.39) 43,6 =2.451 ,P =0.016 ], ZH% Logistic &
A [B1H 43 BT B AR AER (OR = 0.396,95% CI 0. 176 ~ 0. 893, P
=0.025) FlfE FTI(OR =1.182,95% CI 1.037 ~1.348 P =
0.013)J& CKD M % 4 SIBO Myl sr fE i &, 218
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/NATERER) TR R TR, FURBE R - e
IS4 55 (lactulose hydrogen-methane breath test,
LHMBT) /& F i SIBO i —ZRi2Wi 5 ik HHAT
B fRT PR R SRS Simenhoff et al ™t J
Strid et al > i HI/ING EEAE 107 15 WG B B 0
- AR W LS P W R 7 DR S R SRR KR
49m, {5 LHMBT 7 CKD £ 3 v ) oz HI A7 % 0 A
BRI, FIHT i JERF ST CKD #8344k SIBO I fE
KRR, BT S 7EE i LHMBT £ CKD &2
SIBO Y& AN B, IR T AT RE R FE R N &, LA
Hl R CKD S B e R BT s

1 #MeEFZ*

1.1 BFERXFHK  EH2019 4F6 H—2021 46 ATE
TRYBE R F 5 — B JE = B B E 9 BHE BE 9 CKD
B 92 i, AWK D Fit >18 ¥, 5518
PEE WERE KIDGO 2 WibrifE, il 4l CKD-EPL A X1t
B /NBRIE 1 K ((estimated glomerular filtration rate,
eGFR) & XA B 45 s D BE 5 % A FEH eGFR
TR eGFR 7E 45 ~89 ml/(min - 1.73 m?) it 3
AH UL E AR CKD (CKDI ~3a #) | eGFR < 45
ml/(min - 1.73 m*) HAREZ BT IEERIBIT N ik
1 CKD(CKD3b ~5 ) ;) 5 I35 B H 3 7 il 2 R0
BAENTE >6 A, RAFEFEH A, HiE3 A A
KRB IR R . HEBRbR . D A H
RGBSR S (SR R PR Ak | 28 5 M A 9 |
B miE M) 8 N S5 BT AR
Bt Jr i A E | 4 B PEIR YL B e D) BE B A
B Q I L AN H W HAYUE R MR T
SR A A A 1 R P RS 25k
EWsh )1 25, @ Tkl & sk it 52 LHMBT 464,
AT G L RER A — W R e 2t
HE (L5  PJ2019-08-10) |, FIT A5 324 4% 28 15 [
=P,

1.2 FHik

1.2.1 —fFHKESEBESRS R
VA 1) B A TG 5 21 0 B T MU BE R I — R B R
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AR AR IR AT 5E A S B R s I E
S BT IR E BT A BOIRAS T B2 i A A
LA €A TCAR T AT . ABE)E 24 h PRAENS 2SR
LI, I 3l Az A ARG D0 ASC 28 A5 00 10 40 6 1ff 40 2
FLCEEE B85 B BA UL | i R 3R A iR
R A E /N ERIE I R N AR E I B T (ala-
nine aminotransferase , ALT) K| ]2 MR & FLF5 75 i
(aspartate aminotransferase , AST) G JHZL 2 G H
Pt =P H Y v 2 B IR 2R 1 JIH [ B (high-density
lipoprotein cholesterol , HDL-C ) | fI% % F£ i 25 H AH
I (low-density lipoprotein cholesterol , LDL-C) | IfiL 7T
C SN A SR 4R R

1.2.2 Bl kortE R E BRI E B
%% (gastrointestinal symptoms rating scale , GSRS ) P-4
a2 1 R E RS s R, A RO (R L e
) IR (B LR ) H A R GG s
MR W I 2 ) JETE (TS R HEE R
JELJER) FIEAL (AL RAE 45 ARSI 5 A4
J 15 PR, ¥ Likert 7 fLAF90FE TR, 1 430K
SERBAT T o FonREnI e, TR AR ),
B > 1 53 RO E AT 124 BEAH AE IR

1.2.3 S mmid EAERSE EREABES
2 ~4 RN NE SR 2 H1 4 (FL5 Sunvou-
CA4458 , Joh i IR B2y v 1 e A7 PR 7)) A6 i
SRR E(H,) R PBE(CH, ) & & W B0 H]
ppm F7R . BINZIAE T 1A H RIS R, &
FUHAENHT 1 d RSt 2 2 5 ik L& 9 FLi
mn AHET 2 g R T 25 12 8 ~ 12 h, Hokk S e i
Y H R A BE A T35 B, I B AR DAY
Fe V5 ISR RS | 015 5 e Ao I il (= 1)
H, CH, ¥ W8 BF IR USR5 ~ 15 s, FFAJH
B AR TR ANT AL TN SRATHERIIP REAR
FFL M 10 ¢ 5200 ml RIFKIR G, V8 321038 P
R, Bt J5 BB 30 min PR 1T W@ PR H, |
CH, WK TR0 4 Y, JHIF 90 min, F55 LAN H,
5 CH, 1050 AMEAREAT 2 — IR 8 A 5 2 SIBO FH
PETT D H, PEAGR I BHE. D JEAE H, HRE > 20
ppm;@ FIRZLARBE 90 min N H, WAL T F
=20 ppm, CH, W50 FHM: - BEAl AT 22 i )
45 CH, ¥ > 10 ppm,

1.2.4 ZMADCEARARRS W RN
JLAT 53 BT (AL BCM, 3% 25 I S 15 24 A BR
H ) ME S2IRXE N> 28, 2k # R R R
PrAnch , SAREM, T bR 4 SRR E T

RPN 48 T i 5CY B Ak OGS BRIC AT EK,
BT WA SIRF AR ] B AR S
BOG A EET 2050 A 4y i BT D 3 5345 21 A4 o
1+ %50 (body mass index, BMI)  JILIA ZH 2148 %% (1ean
tissue index, LTI) | A5 Il 2H 2148 %X ( fat tissue index,
FTI) %48 %5

1.3 SEitSAb ORI SPSS 25. 0 MGE T4k ik
PR 30T, THECRORHTI AR (32) AT ST R,
LH] LLBER T K50, A AE B ITAR B < 5
I, >R Fisher 5 4G 56 5 1F 25 0 A & i 55 RFER
x x5 o, UL ] LUACR ¢ Ky 5 Al RS 4010 B8 8
KH M(P,,P,5) R, 1R L BR ] Mann-Whitney
UK, RH I Z KRB Logistic A7
#r CKD 7% SIBO WG NE . P <0.05 NZERA
gt E X,

2 R

2.1 —AME SIBO FAMEZR  AWF5IL A SR
F 92 ], Hr B 52 3, 4 40 ), 4F% 22 ~ 65(43. 65
+10.11) %, B8 CKD(CKD 1 ~3a ) 3 27 ],
HEgEIH CKD(CKD 3b ~5 ) & 34 ], 18 I35 At
IHIT A 31 B, H R A A g R BN ER B AR 59
1], B8 PR B s 4 3], LAt i R (AR M o AR
PR BRSO R e BR AR R ) 3 41, i RIAS B 26
B, 92 I f & Hh SIBO FHTE 44 6] (47.8% ) , - 1]
CKD  HHe i CKD K i B i3 A ify7 411 SIBO &A=
R LR LG HFE L (x> =3.821,P =0.148) , I,
1, EEBSENIRIT A PR YR IE B PG 25 A
MKYV O KuV=17 BERE S NENT T4 (17
@) ¥ KV < 1.7 BEBHE 3 &N A 8534 (14
i), WZHTE SIBO By & AR 122 R LGt 2r X
(41.2% vs 50.0% ,x* =0.241,P =0.623)

£ 1 CKD ZEARFSAE SIBO & £ LILE

st 119 CKD H g 5 1B 35 B
(n=27) CKD H(n=34) KT (n=31)

SIBO FHYE (n) 17 13 14

SIBO BAE (n) 10 21 17

FEMER (% ) 63.0 38.2 45.2

2.2 SIBO fHES SIBO BRI £ & IR RIEFRIL R

55 SIBO FME4H L%, SIBO FH 2 i 2 if 4 7K 7 B
SRR FTI B TH5 (P <0.01) , BRI IR KA
M BMI L2 R A G E (P <0.05) , HAavds
PR A ] 22 S o ge it 2 5 X, WLER2 L SIBO FH 2
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%2 SIBO BAEL SIBO FHIEABHIGRIEFRILE [n(% ) ,M(Pys ,Prs), x £5]
iH SIBO BHPE4 (n =48) SIBO FHYEZ (n =44) 1 A P
ik 24(50.00) 28(63.64) 1.737 0.188
(%) 44.50(34.25,51.75) 46.50(35.00,52.50) -0.145 0.885
Wl PR 3(6.25) 5(11.36) - 0.473
1 LR 35(72.92) 31(70.45) 0.069 0.793
e I 4(8.33) 7(15.91) - 0.341
2 4 11(22.92) 10(22.73) 0.000 0.983
eli] 12(25.00) 9(20.45) 0.269 0. 604
FiENTRIT 17(35.42) 14(31.82) 0.133 0.715
H4ii ( x10°/1) 6.27(5.36,8.14) 6.69(5.43,7.47) -0.09 0.928
MEEM (g/L) 109.50 +27.61 117.23 +27.90 -1.334 0.186
M PRFES (mmol/L) 18.25(9.05,22.46) 12.48(6.18,18.95) -2.153 0.031
HLALEF (pmol /L) 556.15(163.92,1106.18) 409.25(96.63,762.70) -1.759 0.079
MJRMR (wmol/L) 450.50(364.25,530.50) 425.50(357.00,500.25) -0.926 0.354
eGFR[ ml/(min + 1.73 m?) ] 9.00(4.00,35.75) 13.00(5.25,74.75) -1.829 0.067
#f ( mmol/L) 4.29 £0.67 3.93 +0.49 2.925 0.004
£ ( mmol/L) 139.40(137.95,141.17) 140.65(138.68,141.88) -1.728 0.084
5 ( mmol/L) 2.28(2.12,2.40) 2.25(2.13,2.34) -0.579 0.563
W ( mmol/L) 1.41(1.19,1.82) 1.28(1.05,1.51) -1.825 0.068
HEMA (g/L) 36.90(32.88,42.45) 39.25(35.90,42.53) -1.294 0.196
ALT(U/L) 16.00(12.00,30.00) 15.00(11.00,32.00) -0.031 0.975
AST (U/L) 18.00(16.25,24.75) 19.50(15.00,25.75) -0.020 0.984
MABLTE (pmol/L) 7.76(6.27,9.07) 7.62(6.38,10.22) -0.555 0.579
2 WA (mmol/L) 4.64(4.30,5.11) 4.72(4.29,5.22) -0.207 0.836
JEUE [ B ( mmol /1) 1.50(0.99,2.24) 1.67(1.09,2.32) -0.031 0.975
= H I ( mmol /L) 4.72(3.89,5.46) 4.49(4.03,5.42) -0.317 0.752
HDL-C( mmol/L) 1.04(0.88,1.21) 1.03(0.90,1.15) -0.008 0.994
LDL-C( mmol/L) 2.86(1.91,3.57) 2.70(2.42,3.43) -0.082 0.935
Y0 (mm/h) 39.00(19.50,55.75) 27.50(14.50,37.25) -1.712 0.087
CIMEH (mg/L) 1.09(0.73,3.71) 1.18(0.84,2.14) -0.363 0.716
BMI (kg/m?) 22.73 £3.45 24.41 £3.10 -2.459 0.016
LTI (kg/m?) 16.49 £2.86 16.34 £3.15 0.234 0.816
FTI (kg/m?) 6.15 +3.05 8.62 +4.24 -3.178 0.002

% GSRS P43 T SIBO BATE4H [ (23.27 £3.97)
3 us(21.13 £4.39) 4%, P =0.016 |, W 2H [A] 76 T 1k
AR IR Z AR LW 2ERAEHRITTEE L (P =
0.032), %3,

%3 SIBO Bt 5 SIBO fAMAEE B M ER
KEBFR [ vxs5,0(%)]

SIBO FAtE4L  SIBO FHM:4
H (n=48) (neaqy VXM PH
GSRS #F43(43)  21.13 £4.39  23.27 £3.97 -2.451 0.016
I 9 A DA R 7(14.58) 12(27.27) 2.256 0.133
S AH IR 20(41.67) 14(31.82) 0.956 0.328
THALAR RAHGHER 37(77.08) 41(93.18) 4.611 0.032
fE A AH IR IR 19(39.58) 19(43.18) 0.123 0.726
IG5 A DS IR 9(18.75) 12(27.27) 0.947 0.331

2.3 CKD 2F%X4SIBOMBREZRZ DERK
A= SIBO AR AR i, LR R 0 i A e it 27 i X

b AR R WA Z IR K Logistic 124 11550 Hr st
B 45 AL R AR (OR = 0.396,95% CI 0.176 ~

0.893,P =0.025) @& FTI (OR =1.182,95% CI
1.037 ~1.348,P =0.013) /& CKD ¥ %&£ SIBO 11y
M fapHER, k45,

&4 CKD BE X4 SIBO BB F E Logistic B35 %7

ES B SE  Wald x>  OR (95%CI) P1g
AW(DLMAB]) 0.560  0.426  1.725 1.750(0.759 ~4.034) 0.189
A 0.002 0.021 0.012 1.002(0.962 ~1.044) 0.912
FIEIEENTATF  -0.161  0.443  0.133 0.851(0.357 ~2.026) 0.715
PRI 0.654 0.762 0.736 1.891(0.440 ~8.117) 0.392
& I 0.733 0.665 1.214 2.081(0.565~7.666) 0.271
ML 0.010  0.008 1.759 1.010(0.995~1.026) 0.185
HEH 0.038 0.030 1.609 1.039(0.980~1.101) 0.205
o -1.081 0.399 7.323 0.339(0.155~0.742) 0.007
il 0.075 0.071 1.105 1.077(0.938 ~1.238) 0.293
w -0.779 0.476 2.685 0.459(0.181 ~1.165) 0.101
MRER -0.056 0.027 4.268 0.945(0.896 ~0.997) 0.039
L LT -0.001 0.000 2.125 0.999(0.998 ~1.000) 0. 145
eGFR 0.012 0.006 4.681 1.013(1.001 ~1.024) 0.031
FTI 0.190 0.065 8.474 1.209(1.064 ~1.374) 0.004
BMI 0.160 0.069 5.417 1.173(1.026 ~1.342) 0.020
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*5 CKD 2E%4 SIBO % HEEZE S Logistic BT #7

Ely B SE Wald 2 OR (95%CI) Pl
i -0.926  0.414 4992 0.396(0.176 ~0.893)  0.025
FTI 0.168  0.067 6.235  1.182(1.037~1.348)  0.013
3 itig

SIBO J& Wil 2B U I B2, D R
5l 5 B er AR SRAEE G TR AL A5 22 R A
K R BRI /INEEA I RAFF 5T 4278 SIBO 7 JR
FEAE R F TR O UL H R B = X R
() CKD AREHEAT SIBO BYAH KHR 58, BEAWFSE h
SIBO 7 fift e %t BB & A2 R AE 0% ~20%
AWFFEAE F LHMBT #:3l CKD 2% SIBO 1 BH %
N AT, 8% , W] SIBO 1E CKD i % vh % i 7776, {2
FH 5 RG] CKD (3% SIBO 8 & 4= R I JCHH I 22
5, BIEBGENTGYT & 8 PR T 5 SIBO 1Y A&
A= T AR SENE

AHFFE KB, SIBO PH:ZH GSRS 34> T B
ZH[(23.27 £3.97) 43 vs(21.13 +4.39) 43, P =
0.016], FERIMAEFE A RIERE HRH, XUl
] SIBO AJ 58 CKD M3 i B ™ 5 1) B i i iE
MR, JRFTTRELE T SIBO 1 56 19 /N 45 6 25 4 1l
b B R R S T R T R AR 4
WEE ZE /N BB DR 5 O i 1% 1 T B, Bl e
KGRI R EBE Rl 2, 1 5 S BUE K |
HESH Z AN RAEAR " (EAS &1 1), CKD
B SIBO [ &A= R IF R Bl 25 W DI RE M) T R 2 1
THEaH B e FFE5 SIBO Al gt [/ S50 T CKD
BEMAER SR B AR BEE B R N ez
BEHTIRYT , CKD B AR IR B 450 | B R LR RN B
i o B AR ) 2R N S 515 SIBO &
5 ReZ MIFIERI M ZmCR .

H T E A SIBO 11 £ 5 K 2 A48 . /N fif i) 52
WIS RERERT | e B | BRI A
R0 Bl F AR (H S R 2 JE LU CKD
SIBO B4, A58 & BLIMA I IK 2 CKD & &4
SIBO WS 5emm K2, FEZEHE I AIRERv] S B i
FHIEFNEE T 2K M, /NS E 7 L, A A e 4
1211 Peyer’ s BE, M M 52 Wi 7 18 38 375 Mk S Zh IR G0 %8
UIfe s FEDRE b (IREP 21858 T W3l 0% sh i 2% , /N Bl
HEWIRE D) R A S I el s | R0 H T K A 2 A A
FBE, 7E Shu et al'™ X FEEEAS Kb PR IE A5 35 A 2
(BT AR ot i 28 S0 A3 P BH P s
AW 45 R —3K

B A2 A543 M B 7 B JEE S A () STBO 2295 XL
R AR AR REA R B 3 A5 B AT BE A A R
5 KA MBS sh Y RERERT . 7EERXHIE A A
PRI B e DR K 5 5 1 sh A 28 rpoURER 1)/ N i
R g miERITZENE &N iz 5
HUO LG ] R L 5 R AT v N 32 i e T
e/ NG Z g T &k SIBO, TEZ L SIBO (1)
WFFEH BMI S EAl A 2 A0k 2 8 A 3 P b
{HHAT BN JE DAMERR X 4> CKD B TENR I LA &
HEAMARRES LM, MRS AR T
VEAR BT R 178 TR e 75 8 B o, {H H HITZE SI-
BO SR AN i JCSCHRHGE . AR SR R FTL )2
CKD ¥ &/ SIBO WSz fafe P Z . FTI RIAR
it/ B e, o] LAAER A A 7E 4 B iR D i b
225 . Fialho et al''®’ B 48 H AR, HF IR
5 CT R DA 1 00 3 2 B P R g 5 5 52 B A AL
FHE 5 SIBO KA AR, RETZHAYH
FHALH AR SRAFAY FTT I X A BB 0 52 Je 43
AR (A Sy 5 fi Mt B n] LRI SRy A AR 2
At S% Wl T CKD B3,

AT R SR R PEAE T . © AWFSE g oA
TAFSY , Toi gaiik SIBO SARER &5 FTT =[] il P AR
F R, Hk= SR RA BT i, @ F
A /b AR WA ; @ Z R T B E A~
AR 2 S AR A, X Lk 4 i 1 B2 25 i ok BT
AR,

25 LTI, CKD B SIBO M &A= &5, SI-
BO BHM: 35 5 5 B AR AS BRI A i
B KSF R s 1 i W B T e A B T8 CKD &
H oy B AERER

il
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Incidence and risk factors analysis of small intestinal bacterial

overgrowth in patients with chronic kidney disease
Jin Zhuqing,Zhang Jin,Zhang Pei, Qi Xiangming, Wu Yonggui
(Dept of Nephropathy ,The First Affiliated Hospital of Anhui Medical University , Hefei 230022)

Abstract Objective To investigate the incidence and possible risk factors of small intestinal bacterial overgrowth
(SIBO) in patients with chronic kidney disease ( CKD). Methods 92 patients with CKD were selected as sub-
jects. SIBO was assessed by lactulose hydrogen methane breath test ( LHMBT) ,fat tissue index ( FTI) was deter-
mined using multifrequency bioelectrical impedance analysis,and gastrointestinal symptoms were evaluated by gas-
trointestinal symptom rating scale ( GSRS). According to the results of LHMBT,the patients were divided into STBO
group and non-SIBO group. The demographic data,laboratory and clinical indicators, gastrointestinal symptoms and
other differences between the two groups were compared. Binomial logistic stepwise regression was used to analyze
the possible risk factors of SIBO in CKD patients. Results The incidence of SIBO in these 92 patients was
47. 8% . Compared with the non-SIBO group,the GSRS score of the SIBO group was higher,and the difference was
statistically significant [ (23.27 £3.97)vs (21.13 £4.39) ,1 =2.451,P =0. 016 |. Multivariate stepwise logistic
regression analysis showed that low serum potassium ( OR =0.396,95% CI 0. 176 —0.893,P =0.025) and high
FTI (OR =1.182,95% CI 1.037 —1.348,P =0.013) were independent risk factors for SIBO in patients with
CKD. Conclusion The incidence of SIBO is high in CKD patients. Symptoms of dyspepsia are more prominent in SI-
BO positive patients. Low serum potassium and high FTI are independent risk factors for SIBO in patients with CKD.
Key words chronic kidney disease ;small intestinal bacterial overgrowth ;lactulose hydrogen-methane breath test;

gastrointestinal symptoms ; bioelectrical impedance ;risk factors



