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Intestinal flora change in patients with peritoneal dialysis-related peritonitis”
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Abstract: Objective To investigate the association of intestinal flora disturbance and peritoneal dialysis-
related peritonitis. Methods A total of 85 patients with regular peritoneal dialysis in this hospital from Janu-
ary 2022 to December 2022 were collected and divided into the peritonitis group (40 cases) and non-peritonitis
group (45 cases) according to whether peritoneal dialysis-related peritonitis occurring. The differences in the
distribution of intestinal flora were compared between the two groups and the correlation between the intesti-
nal flora disturbance and the occurrence of peritonitis was analyzed. Results The abundances of Eubacterium,
Roseburia, Absiella and Lachnospiraceae in the peritonitis group were higher than those in the non-peritonitis
group,while the abundances of Akkermansia,Prevotellaceae, Enterococcus and Sarteria were lower than those
in the non-peritonitis group.and the differences were statistically significant (P<C0. 05). The correlation anal-
ysis demonstrated that the abundances of harmful bacteria in the intestinal tract was positively correlated with
the blood indicators of peritonitis such as white blood cell count,neutrophil percentage and C-reactive protein
(P<C0.05),while the abundances of beneficial bacteria in the intestinal tract were negatively correlated white
blood cell count, neutrophil percentage and C-reactive protein. Additionally, the fecal short-chain fatty acids
(acetic acid, propionic acid, and butyric acid) levels were negatively correlated with white blood cell count,
neutrophil percentage and C-reactive protein (P<C0. 05) and positively correlated with the abundances of en-
terococcus, Ackermannia, Sarteria and Prevotellaceae (P<Z0. 05). Conclusion The occurrence of peritoneal di-
alysis-related peritonitis is closely related with intestinal flora disturbance of the patients,and detecting the in-
testinal flora and fecal short-chain fatty acids has a certain assisted detection value for peritoneal dialysis-asso-
ciated peritonitis.

Key words: peritoneal dialysis; peritonitis; intestinal flora; inflammatory cytokines; short-chain

fatty acids

*  EETE MR PR IR B B A T H (2021XT94) .
EEB B A LB, R E, ZENFE T NRERSFE.  ©  BE1EE,E-mail:lianghangxy2010@163. com,
{7l M4 E &  http://kns. cnki. net/kems/detail/50. 1167, R. 20240313, 1131. 008. html(2024-03-14 )



* 924 -

A I E 5 0K 2024 42 4 A% 21 %% 7 ¥ Lab Med Clin, April 2024, Vol. 21,No. 7

1 B TIE S (CKD) J2&: 48 45 Fl i A 5 | S 1 ' U 285
4 0 T B B B PR 5 0 AL A5 B /N ER I 5 R OE B I AN IE
AR B 7 L IV R VR A SR DL AR R
AR CKD fE A BRI B &R R T E . ©
JR B i NS — 28 R BE .  CKD B
AR 17 2 BB 28 4R 31 B J0E 96 (ESRD) L 8 35 38 77 2
PR BB . Hodh, BRI A I TR
BN CHD) F1 i B35 #T (PD) . PD J2& F) F K 1 19 18
FREAE g A 0 2 T I A9 50 R L R S R e D A R
A Y98 B 18 7K o3 B LTF L R 28 S5 = 9, 2 GE
i S5 R R i 35 L LA s B vk ot A B A Y . PD
S 18 P Y B PR T MR AR T ) T B, i S AR
ESRD 1Y % 95 %8 ok 8 55, PD W48 3] 7 71z i JH5
{HL 2 8 8375 T AH G 1 B % (PDRP) J2 R 8 PD iR 97
R ) F L SR RN O R E , T E S PD A
SRR R % PD R & RS,

o =W, CKD 3 f1 ESRD & & 19 1% 8 4
Y e A T AR L R B R OB I, K AR i
RN = 1 T s R NS I Il et 7B TE R
A KRBT B IR T - Bz i i, 5 B0 B E B R B it
i B L TN T DT {8 i R 1 B L S5 A L A
i ek AR WS K B DR B E R OE A AR T
PR R IR I B4, DL 3 fide R0 R UL ST B 7 1 AR IR
RV Bt AR e TR A DA S R B 0 Ok RRAE 3R A S
o7 B 355 A48 Ak G ok B A JDLIRE) i 5 1 . 2 il

AU AR — R IR W CKD 9 3 i Jf 7T g
W FEABE g o AR 7 W R 2S5 T i i 8
28 40 TR R 1 A Ak 2 R SR B 4R S A5 s pHL
{8, 4k 1 S BRI 0 . AT R T 2 T
%25 PDRP W &AL . ABF5EE i 16S rDNA
1AW 77543 BF PDRP % 548 I 4 PD 3% 1
Ji 3 TR B 22 5, B3 PDRP 8 34 3 1 B 0 4H R R &2
FEPEAS AL BRI R .

1 BME5AHE

1.1 — %R EHE 2022 4F 1—12 H T AR #E4T
L PD 3 85 il A4 2 15 & 2k PDRP 43 by I JiE 4¢
21 (PDRP 4, 40 ) FE J& M5 4 240 (PD 41, 45 #D) .
PARRHE (DR =18 % 5 (O R 4T PD 3 A LA
s (DA B8 e L3R T i A B B A e 75 A
WhRAS s (O PDRP & # B4FG(2010 R B2 B b
EREE R ) s Wibn . HERR AR UE . (D 7R R R AR A
RS 1N i R0 TE 25 9 L 3 AR S T T A R A
(2) & 1 HoAts 7 e 7™ PR, Qi 1 i 3 DA R B g B
i FREAL 25k 0 sl (I~ NV 80 . H B %Rt
KPR A 5 (3HPD [ B #E4T HD; (D 3 A~ H #2532
ok W K W TE AR OC TR 5 (5) G I Ho A JIE &% Stk
G s (6) MR (1l — WO . BB — M9k
BMOERESEITFE L (P>0.05), W1, AR
AR BE Be A A0 1 2 43 AL R L S . K2021-027-
0D, BEWABS SRR EMHRZ.

*x1 PD 4% PDRP AR E—M BB B (x£s B n/n Tn)
ESRD %% 5 2% (n)
21 5] n AR (%) P B /20 KA R D
BNERPEE & BEPRW W RESS A /R A

PD 4 45 52.18+6.53 28/17 41.28-3.95 32 8 2 3

PDRP 41 40 53.41+4.65 26/14 40.95-4. 09 28 6 3 3

t/X* 2. 565 0.071 0.599 0. 460

P 0. 694 0.577 0.751 0.129
L2 Jiik g/EP E)JiE T —80 CUKAFMRIRARAF . 1] DNeasy
12,1 BRI EE RS EARET . PD M PowerSoil Pro il & (QIAGEN, £ [E) F1 Qubit ds-

[ 2R =172 v 11 L O (15 Vs = T U P
FH H AR 5 7% 38 B NX-5000 1L 38 23 B A% K it B 7 £ 5
i A Ak 48 b5 K 0 A 52 B Beckman Coulter
AUS5821-2 4 [ 3 A A K A, 1ffL 75 3 £ 1R I
Ty 5 L €8 7R A

1.2.2 AR Y FEMEARA 1 R 4R R H FE Al
Wtk G sEAEE B ¢ PD &3 \PDRP & CR A H Bt
WZGWIRIT Z 00 W8T i 2808, B T UK & N8 % R
APE TR /NI 2Z R By ZEAE AR A 432 Sy 4 43 (0. 2

DNA BR i #] & (Invitrogen, 3¢ [E) %f & k5 A th iy
Ji 38 R BE DNA HE 4732 B0 2 & . O B iR AR A R
16S rDNA H:[H V3 &8 X348 5 F R 45 6 2748
BETF AN I E B AT S L N
M AR AR I % PD 34 I PDRP 83 11 % 18 1 BF 4
SR I3

1.2.3  GEEERR T RRAGIN >R I AOM BT 335 43 A 12 DU 2
ARG I A& PD 3% A1 PDRP 8 % 2608 rb s 4 15 115 iR 7K
o (1) P 2H B8 38 0o i FE 4 5 28 1R K AT [ 4% 1



M EE SR 2024 424 A% 21 5% TH

Lab Med Clin, April 2024, Vol. 21,No. 7 e 925 -

RGBS LRI AR T —80 CIRAF& . (KT
5 0 W AT SO BT A A T AR OF R RE 1 IR
K220 °C, @k HP-FFAP, #EFE R 1wl S K
F A N2,0. 25 mm X 30, 00 m,0. 25 um, ¥ 1 i B
80 C f#%F 1.5 min, % 45 °C/min JHE# K THIR &
125 °C A%4% 2.5 min, 2L 40 °C/min THE 3 R TR
£ 170 C, LA 80 C /min FHEHE R THE = 225 C,
PRFE 1 min, (3 X BTG 25 SR 647 70 B L TS AR AR
HHR LR TRIR . T R KF- .

B B s HEAT AL B A Ay B, R AL, o s FOR,
HE R ¢ K%, H RiEF vegan 4 1l
YEINE 4T Spearman A 43#7, LIP<C0.05 R
RAEGITFREX.

2 & R

2.1 WAMmMWE AL 5 PD 4B F ML,
PDRP 4 &3 1M i b 1 40 i 3T 8o C g 4 H K-
FhE, R A E S eI, 2 R A S E X
(P<C0.05), W% 2,

1.3 SGiif2#kb i GraphPad Prism9. 0 % {4 %}
x2 PD #4871 PDRP A E & MiFFIEBRIL B (2 £5)
215 n 1 7% 4 (mmol /L) MEEERA /L) EAMTE 10" /L) PR E 3 (%) C IR /L)
PD 41 45 3.62+0.29 28.1542. 96 7.35+0.95 53.9243.84 19.55+1.52
PDRP 41 40 3.69+0.33 27.4943.02 10.63+1.35 75.81+£5.43 88.15+7.61
t/X* 0. 980 0.861 15. 60 22.48 62. 46
P 0.717 0.426 <20. 001 <0. 001 <20. 001
2.2 WMARBERMLE WMERHENREmMED RKRESHERREFE, WE3.4,
NSRS T EEIFREE G, WK L, AT
T fi# PD ZHF0 PDRP 4 &8 35 ) 5 58 o A 9 F 45 22 900
b, #E— 20 LB T P4 B8 T 3 R AE T KOF Y 22
5. 5 PD 4L Al L. PDRP 41 % % B0 5 75 19 g ol
P T ) B L B I 02 TR ) S 1 o
FERTT BT R W T H . 2 R B8R St
B (P<C0.05), sk 7EJ@/KF L, 5 PD 4B # M

I, PDRP 20 i 35 A 3% W fF =F B3 m (P <<0. 05),
Eubacterium B . % [K# . Absiella & . B2 H , A 15 &
2 AR (P <<0. 05) , 40 i BR T L Bl o = FC T L % 4%

0
0 10 000 20 000 30 000 40 000
FIHKE

PDZEFM PDRP AEEHERFH SHMELRY
P RE £

& 1

x£3 PD4H# PDRP HEBEMEEHETKEHN TR (2 £5)
28 51 n TICHI PEA 1] R AT R AT ) LT L RE TR ]
PD 41 45 8.78+0.68 10.39+1.02 0.42+0.03 2.33£0.19 0.63%+0.01 37.5944.01
PDRP 21 40 0.95+0.05 0.124+0.01 0.11+0.01 0.06+0.01 0.26+0.02 56.92+5.37
t 67.99 557.97 213. 38 497.50 94. 74 20.53
P <20.001 <20. 001 <0.001 <20. 001 <20.001 <20.001
F4 PDZ# PDRP AEEMERHERKTEN IR (2 L5)
205 n  Eubacterium & B Absiella 7% EIRE li7E23) B 5. 2 [C T B G TR Y HIRICH
PD 2 45 1.05+0. 18 1. 86+0. 09 3.67+0.28 1. 06+0. 08 6.85+0. 47 11. 0540. 96 4. 8440. 65 13.8541.05
PDRP 24 40 3.4370. 24 4.0520. 36 11. 364-1. 06 6.8040. 85 2.0740.17 4.7520. 39 0. 894-0. 10 2.950. 22
t 52.91 44,98 47.21 39.01 61.42 39. 65 18. 31 41.03
P <20.001 <20.001 <20.001 <20. 001 <20.001 <20. 001 <20.001 <20. 001
2.3 EERERMMIAETHN TS PDRP A R PD 41 2 fu i fE I 0 ORE A 25 5. AL



* 926 -

BRI EF SR 2024 F£4 AF 21 8% TH

Lab Med Clin, April 2024, Vol. 21,No. 7

PICRUSt2 ¥ {31454 KEGG Sl e kA7 #im . [/ 2
o i w2 R S E S 1L S AR R AUH oKk G
AR He S AT IR A L DR R A 2R AR A G
R4 A O, R W] PDRP &5 (14 I 18 7 S AR T fg

HAEME R PD BH L2 R .

2.4 JEHEERR NI RR KSR X PD 41 fil PDRP
4 FR A FE A v e B R D R A DN & B, 5 PD LA L,
PDRP 41 /8 & 25 (8 v 2 B . 9 R RN T R /K 7 B %
K, ZRG5IT5E L (P<<0.05), {H2, W4 EE
HRK P I, Z R G2 X (P>0.05), W

I PDZE WM PDRP4H 95%C1 P %\:{ 5 .
wetes B Mmoo s g RE A EE NG U R 5 I T 98 A ) £ A
#%| o 4.545 4736-02 . 18 ~ AL BE IR — CEERAN
semiil | ! 4.265 0180-02 PE R B TR RE S AR AR A DG 1 A B 4 R B
wkwanks T o 3 1.988 217-02 . . e N VA%
wEFAsE k| . et w02 N 7B M el S Tt e S RS W i R e N B S v )
L ME R 1,568 Oebe-2 HAr L e C R 2 52 IE A 56 (P <<0. 05) , A 25 B
sxanies I : 1.334 934e-02
HE RG] | b 1.223 306e-02 BEE RS it 55, R gn i | 43t DL K C R
MRS S 5B - : ©+1.220 652e-02 N N — 2. vy 7
| — = o1 s N (P<C0.05) . F6{H 6 BE NG W7 R K 5
i * s IV F8 b 04 A OC 1 4 Br 45 1 oR R S v 2R
BB - ° 0 4.265 332e-03 . N o . .
ZBITIARR | to 3.750 558e-03 IR AT R AKF-5 A0 M5, b b 4 B i 20 L A %
B ToopTemeR OB MR U (P20, 05) il B R 5
RARGRR | e 7.804 807e-04
0.00 o%oiz]&{gf 0.09 *)vms'ogt.gozgﬁ%g’éuobzs HEJR R KSR AE e B 45 R B s, 1B I BR A
BT R T RS S ARV TR J= 2 2
THRKFEIEME(P<<0.05), WK 6.7.8,
x5 ZEEEEFPEEBMERKFLE (xLs,pe/g)
205 n H iR LR Wz TR
PD 41 45 280. 234 20. 39 225.94420. 18 285.39418. 24 350.34422.75
PDRP 41 40 289. 38419, 87 148.08+12. 94 161. 84+15. 36 170.39+13. 35
¢ 0.496 23.26 32.53 40.12
P 0. 684 <<0. 001 <<0. 001 <20. 001
*x6 FERBEShRERAOBXESH(r)
A 40 2 ERRC R N ER e C RN EH 1M 37 40 iM% ¥ 25
Eubacterium B 0.37" 0.64" 0.63" —0.11 0.18
B 0.58" 0.56" 0.67" 0.04 0.28
Absiella 7 0.62" 0. 64 0.51" —0.04 0.10
EIRTH 0.49" 0.54" 0.51" —0.06 0.10
73237) —0.61° —0.55" —0.49" 0.01 —0.29
By e &[G R —0.65" —0.50" —0.52" —0.05 —0.21
B TG —0.51" —0.55 —0.56" 0.05 —0.02
LN —0.46" —0.53" —0.43" 0.03 —0.04
" P<<0.05,
x®7 HFEEBHBRKFESDRIBROBEXESH(r)
i H EE 82 rpRE A1 E 4 L C R EH 1ML 375 1ML 3% 75 26 A
H iR 0.11 0.07 0.31 0.40" 0.43
R —0.10" —0.11" —0.73" —0.78 —0.72
R —0.05" —0.02" —0.67" —0.74 —0. 80
TR —0.04" —0.18" —0.61" —0.80 —0.84
. " P<<0.05,



M EF5IEK 2024 £ 4 A% 21 %% 7#  Lab Med Clin, April 2024, Vol. 21,No. 7 ¢ 927

xS MEENFESECEEEHBAKTEN

HEMESH(r)
BH 2 M Wi T2
Eubacterium 0.28 —0.70 —0.79 —0.78
B ICH 0.28 —0.77 —0.78 —0.80
Absiella B 0.41 —0.68 —0.75 —0.80
EIRE 0. 40 —0.77 —0.77 —0.75
78] —0.18 0.61" 0.77" 0.76"
Fif 5, &2 [ T —0.40 0.72" 0.78" 0.65"
B4 G T —0.33 0.74" 0.71" 0.78"
W IR IR —0. 34 0.71" 0.65" 0.76"
. P<<0.05.,
3 #

A BFFEAR A B PD X 8 25 g 3 1 B ) 5% 0
LI PDRP B H AR B A, AR AENR, 5
PD @ AH L , PDRP 2H /% 41 A 3185, o Mok 40 B S 4
e F C sz B 8 H 7K 7 W 38 m (P << 0. 05), $&7R
PDRP 41 i & 1A W AE 7R IR . o 3 vl B T % B
PDRP 41 i # 1l PD 20 &35 38 B3 7 18 T A 4 Bl - 1Y
255 AL 25 R R R R AR A B R R
i 8 TR D RE U S0 BT R B B T R B 22 7 5 MR S A%
S Re s K AL A B AR R R AR R
Ange s Z A0 B A o6, e Ah. 2R E AR &
M.PDRP B E M s g iR (oM. N, T
B2 7K V- B & BEAR (P <<0. 05). #3640 B & BE,
PDRP 41 f8 3 I3 11 40 M 125 b R 240 R A 4 L
A C BN 3K F 7K - 5 B 18 BT RN 3% 4 S 6 A T R L
A A,

ARG g T B R A R 4R R A i
kT WA G, BN A ETE LS
B, FEITKFE .5 PD AR E M H . PDRP 4 & %
PR A R G R RE R T R DL R E IR A S R T L
TR TT BT TR T A AT B T T R TR . A
JEAKF L5 PD 4B E M. PDRP 41 & A F H it
FEEBIN, 0 Eubacterium H % K . Absiella .5
R A g B R R AIC, W R BR A LB T = G L B
FrICER 5 3 0K BC P L 48 m Z AL 19 3 T B T Rk
i PDRP 41 8% B A0 . APk k3, % &
IR I B o 2 TG R 55 7 £ 8 A 78 PDRP 41 B fd 9
N O R R N PN N 7B E R AR e o
F B A e L e 3R B B Il i oA s 0 5 B LR
BT P 2 R A P L T L A o
() 58 % M A6 B DR 3 TR R T A O R $E O EAE
Y. THZE MR — T i r E 240
W B o 2 TG TR S R R AR 4 5 BT R K P R AR

M5 500 4 B R RS LT . HU 20 R L PD F&
T W B A ) ZFE Ve BRI T T R R AT OC 45 AR T Y
FERE L IGINT 7 A IR W 5] R R

WEIE R WY, K 09 3% A L I 6 v o) ) AR 2 B8 LA S Bk
KRB UIREE RS PD B T i DA R AR KO A I TR
A ST B R 3R LA & 0 4 R T R K P
FeMR T I 25 i pH (T, 3 00 i 38 o8 2000 77 A= A
e, I 530 PD B ] E KL R g & B, B 8
[ VA BB TH A AN 5 43 ik (AR ) 22 L 335 In i % g iy R 7K
LA pH . FEASBFSE H, PDRP 41 Hh i
1 T B R AR O 4 Bl 5 AR 1) 0 4 i 7 TR K OF- L 3R
W iz 3 B R %) B 728 AT BE 2 Xt PDRP B 3% 77 A2 A ) 52
Wi, 3 PD MB35 BY RE S, 315 & PDRP 1Y & |
K., WA, 78 )8 K FE I, PDRP 4 % Eubacterium
BTG Absiella 18 B 88 18 ¥ 10 35 18 , (EA5 3 =
F SR, B B T = B 0 1 0 55 4 4% M At e R Cn i g
WFEH T FTA0 A F-18 1 40 LA Z-6) Y K -
SEIEAEN . X8 BEE E £ fES PDRP B
S YL 1 5 S A . R PD R 1l B 5 2 1
FIE M2 P8 & B HEA TR, T RE S PDRP ) 751 B AT 7
AL ) JEL IS

ik PICRUS #4420 A1 A3 1 T AR A G 15 5
A A BOHE L T T A W o e U B
PD 41 )38 [ B 5 9 /D, a5 5 1% 5 L fg i A, 40 A
F T i R A AR R A A DG iR AR . FE AR
8, PDRP 8 1 3302 W0 4110 T g 43 i 8 I, 5 i
A D o 3= B2 1 A8 A 7 5% e A 3T ) e A8 i 2
Dy R AR S EEAEM . MAh, B I IE FERE R S 0
WA A E T s P ERBEEE SO
0 R A ) b DA B C R R R OE A
K FEH TR VAR AT R KT 5 11 40 i a4, bt
RLAH ML 43 b DL R C I 8 1 BROAE OG5 i 3 b i Bk
LB TR L PR IR S TR S SR
PR AT IR 52 I AH OGP . 3k 48 7 i 3 BT 1 35 L it
Rk AV 2 4 i 7 TR A K S ML AR ST R A 1. T
PDRP [ 55 &Pk, A, A 58 s 3= W] g 0 1R R A )
Al BE R PDRP #2445 1787 (R 7 2 . R, A #00 i
95 B 1 T RE L 2% PDRP BUS 345 T 587 0 B8 %

MR A RAILAN AR ZAL ., &5, RERD
FEEUHE R 3 A AR N R Ay 2ROK T B R A T
A5 AHAEA AT A PR PR, IR TR AT 2 AR
WA IE . HK, BT 2 E R N — Al 48 5
[ ZAS rhes 3 S A B M B X L T B 2R R
T AFTE 2 . BLAR AR 58 & A PEAG BB B AR A
A T DRI AS Rl HE B 3 2 TR 28 X6 F 9 B3O8 1 5



. 928 -

BRI EF SR 2024 F£4 AF 21 8% TH

Lab Med Clin, April 2024, Vol. 21,No. 7

M, PR AR A 2 RCRE B E W IEMEIRA, R
[ A 3 R =R R ek L v D A 4 Y )
Z R 5% LW i i 1 T RF 2K Sl 5 PRPP kA (9 A
P

Zi L frid ,PDRP & W E A =L S = 1 e
A R G 5, PDRP H 3 i i B B 4 A 1 i A% i
W5 4F PDRP W &R ALHIA T HWA W T .
TR NG IR IX S ELJE B AB X PDRP #4751
G RIS WT . (B9 T 2 0 2 A0 5 8 F L 5% 1 0F 52
ZAR A NEOH X e/, DA I sk S 5080 AN 2 DA T 2L A
PRI R HE . AFUBIE 5 7T 6 25 560 1iF M 18 B 2 9 4 i) T
SOV S PDRP 1Y 15 B FIIGR 7 A4 — b o B

£ % Uk

[1] XU Y,EVANS M,MAZHAR F,et al. Poor recognition and
undertreatment of anemia in patients with chronic kidney dis-
ease managed in primary care[ J]. J Intern Med, 2023, 294
(5):628-639.

KOVESDY C P. Epidemiology of chronic kidney disease:
an update 2022[J]. Kidney Int Suppl,2022,12(1):7-11.

EVANS M,LEWIS R D, MORGAN A R,et al. A narra-

[2]

[3]
tive review of chronic kidney disease in clinical practice:
current challenges and future perspectives[]J]. Adv Ther,
2022,39(1) :33-43.

[4] BELLO A K.OKPECHII G,OSMAN M A, et al. Epide-

miology of peritoneal dialysis outcomes [ ]J]. Nat Rev

Nephrol,2022,18(12) :779-793.

[5] LAMBIE M, BONOMINI M,DAVIES S J,et al. Insulin

resistance in cardiovascular disease,uremia,and peritoneal

dialysis[ J]. Trends Endocrinol Metab, 2021,32(9):721-

730.

[6] MIHARA Y,KADO H,MATSUMOTO K,et al. Perito-

neal dialysis-associated peritonitis due to streptococcus

oralis three weeks after peritoneal dialysis initiation: a

case report[ J]. Intern Med,2023,2023:2023-2035.

[7] ALDRIWESH M, ALAJROUSH L, ALANGARI R, et

al. A retrospective analysis of peritoneal dialysis-associat-

ed peritonitis at a single-care children’s hospital in Saudi

Arabial J]. Saudi J Kidney Dis Transpl.2021,32(3):735-

743.

[8] LJUNGMAN S,JENSEN J E,PAULSEN D, et al. Fac-

tors associated with time to first dialysis-associated peri-

tonitis episode:data from the Peritonitis Prevention Study

(PEPS)[J]. Perit Dial Int,2023,43(3):241-251.

[9] WANG Y, AL-DAKKAK I, GARLO K, et al. Atypical

hemolytic uremic syndrome treated with ravulizumab or

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

eculizumab:a claims-based evaluation of health care re-
clinical outcomes in the United
States[ ] ]. Kidney Med,2023,5(8) :100683.

KIM C S,JOO S Y,CHOI H S,et al. Comparison of the

source utilization and

medium cutoff dialyzer and postdilution hemodiafiltration
on the removal of small and middle molecule uremic tox-
ins[ J]. Kidney Res Clin Pract,2023,42(6):712-722.
CANI P D,DEPOMMIER C,DERRIEN M, et al. Akker-
mansia muciniphila: paradigm for next-generation benefi-
cial microorganisms[J]. Nat Rev Gastroenterol Hepatol,
2022,19(10) :625-637.

CHENG T T,LI C K,SHEN L Y,et al. The intestinal
effect of atorvastatin:akkermansia muciniphila and barri-
er function[]]. Front Microbiol,2021,12:797062.

SHEN J.WANG S T,XIA H.et al. Akkermansia muci-
niphila attenuated lipopolysaccharide-induced acute lung
injury by modulating the gut microbiota and SCFAs in
mice[ ] ]. Food Funct,2023,14(23):10401-10417.

HU X F,OUYANG S X,.XIE Y H.et al. Characterizing
the gut microbiota in patients with chronic kidney disease
[J]. Postgrad Med,2020,132(6) :495-505.

LI BL,EVIVIE SE.LU J J,et al. Lactobacillus helvetic-
us KLLDS1. 8701 alleviates d-galactose-induced aging by
regulating Nrf-2 and gut microbiota in mice[ J]. Food
Funct,2018,9(12) :6586-6598.

WONG J,PICENO Y M,DESANTIS T Z,et al. Expan-
sion of urease- and uricase-containing, indole- and p-cre-
sol-forming and contraction of short-chain fatty acid-pro-
ducing intestinal microbiota in ESRD[J]. Am ] Nephrol,
2014,39(3):230-237.

PARRISH A,BOUDAUD M.GRANT E T,et al. Akker-
mansia muciniphila exacerbates food allergy in fibre-de-
prived mice[]J]. Nat Microbiol,2023,8(10):1863-1879.
BAISJ,BAI H L,LI D T,et al. Gut Microbiota-Related
inflammation factors as a potential biomarker for diagno-
sing major depressive disorder[ J]. Front Cell Infect Mi-
crobiol,2022,12:831186.

DOUGLAS G M,MAFFEI V J,ZANEVELD ] R,et al.
PICRUSt2 for prediction of metagenome functions[]].
Nat Biotechnol,2020,38(6) :685-688.

ZHOU J,YANG C,LEI W,et al. Exploration of the cor-
relation between intestinal flora and peritoneal dialysis-re-
lated peritonitis [ J]. Clin Exp Nephrol, 2022, 26 (10):
1030-1038.

(W H 39 :2023-09-22 W H #1:2024-01-08)



