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Advances in the treatment of Clostridium difficile infection in children
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Abstract: Clostridium difficile infection (CDI) is a major cause of hospital-acquired gastrointestinal infections in
children. Current treatment for pediatric CDI primarily involves antibiotics; however, some children experience
recurrence after antibiotic treatment, and those with initial recurrence remain at risk for further recurrences following
subsequent antibiotic therapy. In such cases, careful consideration of treatment options is necessary. Fecal microbiota
transplantation has been shown to be effective for recurrent CDI and has a high safety profile. This article reviews the
latest research on the pathogenesis, risk factors, diagnosis, and treatment of pediatric CDI domestically and
internationally, with a particular focus on fecal microbiota transplantation therapy.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(9): 995-1001]

Key words: Clostridium difficile infection; Treatment; Fecal microbiota transplantation; Child

H 2000 4F DL 2k, JL =R M R R G

L, H10%~30% ', I, ZliH CLIEY]

(Clostridium difficile infection, CDI) [ % ¥ 24 fr
FFS REFCDLE LA R BT ENETS, @it
ARG AR BRI ARG AT, SRR AL
PFEyfa AT RE 2 A ko B2 J T MR M A T Jk e
(recurrent Clostridium difficile infection, TCDI) 248
IR AT 8 JE N IR & A AR R B R XR ME RS T
(Clostridium difficile, CD) B FRATEGE . BRAR ™
CDIFEJLZE AL, HAA S JLEE rCDT Y 4 AR A

[k HiP] 2024-05-17; [$52 HH]] 2024-08-07

FEE A (fecal microbiota transplantation, FMT) 2
1697 )L AS ™ 8 CDI & rCDI B4 S A Yy
P, I H 80%~100% 1 & L8 FMT Ji5 i R A5 21 2%
filg 7 SYAERIRITAHLL, FMTREE AL, T
HHL AR YT vCDL " o A SOk L EE CDI Y & e AL
fal AR . W Mn TR — Sk, JFE SR
FMTIRY7 (I Fof it i

(ST ] P4 ARBIE IS TFAET H  (2023NSFSC1614) 5 )11 EE 22 B 2022 4F B DU 1145 3 )2 T A= 350 & R BF 5T o0 % Bh o |

(SWFZ22-C-87) .,
(e ] 0T, Lo, BLises, fEpepEim,
LEfsfE# ] HgiEE, %,

TN, Email: 3867903@163.com; FEWME, 4, FAFENN, Email: 35398784@qq.com,


https://dx.doi.org/10.7499/j.issn.1008-8830.2405055
mailto:E-mail:3867903@163.com
mailto:E-mail:35398784@qq.com
mailto:E-mail:3867903@163.com
mailto:E-mail:35398784@qq.com

5526 4 5 0 1) ¥ B SRR E Vol.26 No.9
2024 4F 9 A Chin J Contemp Pediatr Sep. 2024

1 CDI&Z&HE FAR, #FREEOREE D JRH,
BUIBD ., ML LSS MR Y L, CD JCIE
COI FEE M TW AP AERG, FEWEE  REEARES RS =, ARk, KEE.
B ERE, M CDTERE R ZH > Y0 B S Ja T R sl Byl A Kl BEs i DX, 1
an, IriEsTAE R AT IS CD A, HIFERF 5-E KGR 21 in CDI XS (OR=1.95, 95%CI:
WAIH R E R AR, NmsEBIERE  1.26~3.00) >,
WERFLIFRECCD Pt FECDIE &k .
CDUG, PAMEEABLSESEAZ Lkaaf 3 JLECDIRIZE
B RE AR A M AL R R4 I8 7, R 4
T ] A I T2 40 R 3h s A U A BFSEIE H i T CDL2 W% 7 vk B AR 2E i rp = 8
CDI B & Il i Bep . S FHE 2R s COREBRBIE R % L X ARy 5 fF A — ]
BEOCERETE T . BUFFETTZ) Wi, mrzyme WEBEE . AR IBD BOGMEME AR CDLRE UH
Rk B] . AR BIT14E) %, BUTE s /DT I IEIL), CD BRI A U
SFCD B, BRI TR SRS TR om0 I LR, X CDIRITEAE IR E A 2
AL R e sE R Y e L, g OREE SEEME YL b o 6 I BT R A AT
FRIGRI 2 SR AT 5 CD A G, WiXUEFr i@l MM ARRRN T EE AT
SOREMA S, JFH CDLEILR BT ke R A/B B A R (nucleic acid

B 0, amplification test, NAAT) , 1% 3 38 13 P 25 0 4 56
PR R, RIJEEEAT NAAT By 2 AR
2 JLERGLACDIHBRES Z B (glutamate dehydrogenase, GDH) #iill, SKJ5

W75 X MR M (enzyme immunoassay,

JLE CDISER R S AARRL, AFEHE  EIA) ™. SR Parnell % “ BFSEIA A I NAAT Al

PAR (MR . oM R =0k EIA X250 R 58 X 43 i 4R CDI AN TE 4R &

R . BFREMEGSE) . EBIRYT . WBTENE A, FTRURA =PI, BIAE 20 SR

FALPEBAE [WOGIEMR . SRS E R AIE AR b, XA A A T A M I . CD Y
T W 9k (inﬂammatory bowel disease, IBD) |. il PR IR NAAT &40

£1 CDIERZEAE "

il -

i P A,

NAAT RS . LAY . WAL, ICRIR AREFE RN S IETE AR MBS B LS, HE SR RIS S
GDH  RIgEwe R PENR, AREX 70773 S AR R R MER B bR

EIA  HihE. 5 T30t FABPEART NAAT, AU G 77

{E: [NAAT] KR it ; [GDH] At el [EIA] AR

4 JLECDI®EYT R, VABEMR CDIE & MR . 2 2 R4l AT 45 g
ik T JLE CDIRY Y I %8 . —JEH R ™H CDI/E
4.1 ZYNETT JLIIBFFE AL, SRR L, 2 T BRI

JLEEFNEA CDL s BN IG R R BA AR, 7 p s LR G2 A o . ' AE SEEARRIM, Al
ILE B M A AL T oA D Wik,  MaaYF JLE CDIMIGRIA MR R E | T A EER
BN IR 25 R B HRDLEAESI . (95%CI: 0.19~0.93, P=0.03), SRAEMN, XM
XFFrCDLRYT , A I R R RS T Rt R BIGIRIE SR R T 25 .
AR X THRERSEYUERYTY  JFHAWREN, HHMpRRENTEEZ 2
M, EER TR A I N BE RS b A PEPUAE FIRIT AR, R R T R R T

- 996 -



526 4 55 9 i
2024 49

T E SRR E

Chin J Contemp Pediatr

Vol.26 No.9
Sep. 2024

flRCDIBILE & . — T AR A F R AT
FZNT DAL BEALY BRI & B, 2 Fik
BRIRIT R BME kK E (11.8% vs 29.0%) ,
It HARIR 2T 2020 4F 3K 15 55 [ £ o 2 b W B
PRSI F TR JLEE CDL P, Bk U, il
A5 2 AR IR 5 K AR %~ JLEE CDLAN +CDI [
WIRIT

TR 26 EAL e th 2 . 38 IR ORI A T
WaeE s o RN R GIUZE P2 A e o 4 .
KA A% G b 25 48 e 1 HE T 5B S R 44 DL
BALHHT (bezlotoxumab) T 64~ H N HELES 21k
CDIE R MM 7 SRimiE L3S, DL
FEEABTIEAL T 3 WG R 5E

#2 JLECDIZAYEFHERE

CDIPfi L IS iy
Wik, AU (1) ORFmME10d, 7.5 mg/ke, tidE qid; (1) FRYMES00 mg, tidB gid;
(2) ORAHEZR10d, 10 mekg, qid (2) FHHZ 125 mg, qid
TR (1) HNRITHEZE10d, 10 mgke, qidsktd, IIsAIEKES B8 T2 500 mg, tid 5 qid

10d, 10 mg/kg, tid;

(2) FMT;

(3) Z5lpYIBRAR"
HIRE K, AE

(2) ORJTHEE10d, 10 mgkg, qid;

(3) MRAEAEE 10d, 16 mgkg, bid

22WEK (1) Jritra Rk 775

() MIRAEHEZ10d, 10meke, qid, FEORFFEEE20d, 400 mg, tid;

(3) FMT®

(1) FRFREME10d, 7.5 mg/ke, tid 5 qid;

(1) mﬁﬁuﬂéﬂ)ﬂmg, tidﬂquid;
(2) Tl EZ 125 mg,
(3) dEik%:E 200 mg
(1) 8% 125 mg,
(2) ﬁﬁ%%SOOmg,
FlEE I 400 mg, tid

qid;

qid;
qid;

. [FMT] 284, [CDT) SRMEMREEYL; [bid] MH 2% [dd] FH3W; [qid] A H 4% RREM 2 1 RS A/ B 25 i
T E TR PRA PR . LR AT LB R, ekl rE OSSR I T T B R v e —Fh
AR A s T IRJT I B R 10 me/kg, qid, FF2E10~14d, FH4 10 mg/kg, bid, £52: 108, FHly 10 mgke, BH 1%, Hrgk
L, o A 10 mgkg, 2~3 AR, Fpgi2~8 JH; ‘FIEEIRA LR, 7636 E MR T 12 2 LUFJLE; ~%IEHT LoDl

BRI TR L.

42 FMT3&%F

421 EMT %95 CDI##HL4] JUE H R FMT iR
J7 CDLIHLE i A2 eTE R, (B2 E LU .

(1) FMTAIHESRAN G ZHEvE, R P IUFF R 155
A TR, ABTRAFRT TSR 5
W, SR & WS CD SEF i N E FE LD
HHFBER AW > (2) FMT Al {2897 % H 71 iR
IR YR FR AL, ®IHR R 2 A i ifF CD %
FARIAE R, R G R e D A B4
(3) FMT id A] 7 fiff Ji 38 PN e 7K A5 900 o J i g D
M5, JEEE NS U7 2 G 40 i 98 5E B, AT | CD
HagE
422 FMT# 7 I)LECDIMIER7F2 rCDIR
ILEHEZ P RIRYT R R B S 0, (HER4)
BILTEIF 245 5 2~8 JE N s &2 . I EL AT T s |
T3 B RSP BT 1CDI AT BE 2 I g 1
R, IR p R E Y, Ik, FMT7E
CDIRYT s 2 CEEMIER .

FMT X Ze ] 1 vCDL R L (g b g |
2 AR E A EYRIT) RARL T T, —I

Z b AFI 9T & B8, A 1BD By CDIJLEE | Ik
FMT 553 (%) AT REEFFAS L AE IBD JLEAL (76% vs
81%, P=0.17) "', Tariq %5 " 43#7 141§ 4 1BD
() rCDIJLEE, 106 ] B ILTEE IR FMT J515 2 22 i,
LR 18% (95%CI: 58%~93%) . 73 A HF
JERH, TE Q2 BRI REIN T B rCDLE L, 56
LR FMT B8 A 79%, 1 IR B2 K FMT 1R
H186%, BEVTIEIA HEIET -8 £ F i 2L 1,
2019 4F- 3¢ [E & i 24 5 B A8 BRI X FMT R
7 CDL B LAY ZE 4 n) L, 180y 38 58 X FMT XU
AR . b T35 S L FMT (111 FR 1E A
JLFE rCDI Y 2 IR R AT I, M HERILE
JiRIR CDL EAE HL 2D 2R E K SR iEIRYT 1
JC N A R BE CDL B ARETR YT 48 h IG5y () 5 i
CDIRY, R EFMT ™,

423 EMT % %5 JL % CDI ¥ 3 % % 0 B %
FMT {97 1CDI B V)R 32 ZFh IR 20 . SR IMT7E
KEHMFWE, T FMT AR EHETHER
kb B R T AL BRISEE] . FMT #6 . FMT 950 X ok
. FEEFRAME RS RIE S —

+ 997 -



526 4 55 9 i
2024 49

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.26 No.9
Sep. 2024

AR FMT |7 1440 A 2R 950 A BRI ) o A B
(B4 BF 5 3 IAE FMT /2 /0 72 h E47 38 24 Bk
FAFE (anUT AR WAk, JEIREE), FMT
T 24~48 WS FHPLAER &

FMT Wi e ZF 24, 2050 RY], i
T 4k I8 #E A7 FMT 236 97 CDL Y i A AR
e gk g K 2 R E R )Y A B B
Ti ik o T AR R 4 Y 288 T e 28 3 W 1A LB FMT
A % O E—TATREERE ST, 829% 1
R TE T IRER 1A R A 28 R e I SE YR A
919% Y FEE RS 2 NP RIS SE IR /L 7 XFRERS
B2 I 32 1 IR e i 42 HLAE VR T B G 75 R A 45
P v EAl A S, T I O IR 5% FMT. 2R
R A5 R AE 8 IR BRI KU, I R
JIE AT R TR AR G e . B FMT 3R 42 45 e Bl
S IR B AR AR B A RN R B ) PRE M 1Y
FMT %45

KEHEN T, HFF 1K FMT B AIE # CDI
(& SR EMT J5 2~3 40 H NSERIHIR AR %), (H
A S B AT TR B 2 Yk FMT s 4k 221 B A= 234
7 el TR XT 300 24 LEE K AR CDLERE Y
Z ol ST R, 55 1R 2 3 FMT )
ZAYRH 81% F187% 7,

FMARARM RO ELEZ ., AR LN,
XFFCDLE L, B2z i 2 hR AR FMT 843202
URASAEHRAS FMT BUH) 3005y 7o SR 1T REAE B B
BT R 6 oA i FH A T i il v VR S (AR AR 1Y
X2 CDLBLIIA ARG B & 25 . |
FILEMEWREN R T SR, A
e R LIRS AE UEAT FMT ), B 8 L& 18
T YRR R S . Wu 55 V) 8 LR FMT A
FIBFGE R, BN AT DA A%k Al 2
2~18 F i JLE#EH, Jf HAE (CDLRJLFEMT 1 7 £ 5
H A o

AT — 2L 5 FMT B8y 343 i HAB R 2= . 38
AR IEAT FMT . AN AR DA S 3252 FMIT Hip
CDI RAVEUE /D3, FMT BN e 7, [l i
W &P, 168 IBD A CDLJLE S, i B f)
HEAZEAE | FMT RTBAT I SRR TS LK CDLiZ WAl
FMT $7E 2 18] 5% 1] B A R) 42 06, FMT A% ) %
i
424 FMT#FILECDI % 4K fFE)LE
rCDI T, FMT & —FhRCR 2 HARXT &2 2 67
Tk Y fE Marcella 85 Y (2SR BT, W

DU B R B0 B ik (anknt | B8
) BMEAE DI ReAN R AL, FMT I8
AN RAETEARFM (serious adverse event,
SAE) "' —Tiifu 4% 372 5] CDI & LI BRI 5% K
W, 17618 ILFE FMT J5 L SAE, Hir A 2 6
SAE (WL APENf 9 FEBEIGIT K ) 5 FMT A%,
A ARBET
4.3 HEERIRIT

i A= A 0T B AR P AR B A U E R
(IR IRAE T, I R B il P AR R L &
A= CDL. R S0 K o A TR T I IR
Z AN CDI—ZR TR R % ', 8K 1M Cochrane Xt 39
Wil R g i B A L B, SXTRAIM e, 24
4 A8 CDL Y XURS: BEAR T 60% (95%CI: 30%-~
52%) ™. [RIEE, SEEE RAE PR TE 2020 AR EIL
fift T A Z 3R 9T BN LB AR 25 2 v ok 191 B
CDI (I B A 2 adeisl)
4.4 EYIETT

YT FMT S 2 An AL RN 3] 28 4 PR AS B 4 55
[, AT B R AR RIRYT rCDL YA &7 .
filan, SER-109 /2K [ {gtHE 48 6 2 1Y 4l AL 4 e 11
BRVRI, SR — e R TR fCDL A AR
BT B —EAEYRIT Y, Bl
RBX2660. VE303. CP101 %5 H R4 T ilfs R i 16
B ™ R XSS AR AR A S,
i Tt Z LG RS, JLRHE A 72 P Tk
PAGIE ST
5 RES5REE
JLEE B UE AR S S5 RIS M,
WAE CDIZITARYTY EA 225, I PRI AR N AR R
AT LRI PR 6 mE M 2 56 0 8 50 B R )T T %
HAxF L CDLRIRYY FEEPiE R, SRmid:
R TRES FECDIR & o IT4E3R, FMTE /S
FNZ R, XFF CDUEJLR MR A R H %20,
rCDI B LA R L B FMT, B4R FMT % A FL
HCDLJTRL W, (HJLBE FMT 1 il IR 52 b A £
56 FIANTE o AR T EEHEA T 2 T KR 1 B 5
KB FMT 72 JLRHE A 2 PR 250k

HETRFR: HF AR LA ETRREE,
REBFFNAATLFLE; AR TR
TERB TR PRI 5 T30 SRR AN

+ 998 -



26 559 T E SR E Vol.26 No.9
2024 4£9 H Chin J Contemp Pediatr Sep. 2024
- d 3?)% BH . BT Zf{’ﬁ%ﬁ: B A 2k 2 guidelines[J]. J Antimicrob Chemother, 2022, 78(1): 21-30.

(1]

(2]

[3]

(4]

[3]

(6]

(7

(8]

[

[10]

[11]

(& % x #]

Kociolek LK, Crews JD, Schwenk HT. Recent advances in
Clostridioides difficile infection epidemiology, diagnosis and
treatment in children[J]. Curr Opin Infect Dis, 2021, 34(5): 527-
532. PMID: 34232137. DOI: 10.1097/QC0.0000000000000753.
Oliva-Hemker M, Kahn SA, Steinbach WJ, et al. Fecal
microbiota transplantation: information for the pediatrician[J].
Pediatrics, 2023, 152(6): €2023062922. PMID: 37981872.

DOI: 10.1542/peds.2023-062922.

Joachim A, Schwerd T, H6lz H, et al. Fecal microbiota transfer
(FMT) in children and adolescents: review and statement by the
GPGE microbiome working group[J]. Z Gastroenterol, 2022, 60
(6): 963-969. PMID: 35533688. DOI: 10.1055/a-1801-0284.
Sattler MM, Crews JD. Challenges in the diagnosis and
management of recurrent and severe Clostridioides difficile
infection in children[J]. J Pediatric Infect Dis Soc, 2021, 10
(Supplement_3): S27-S33. PMID: 34791399.

DOI: 10.1093/jpids/piab079.

Parnell JM, Nicholson MR, Kellermayer R, et al. Pediatric fecal
microbiota transplantation in recurrent Clostridioides difficile[J].
Pediatr Ann, 2021, 50(12): e515-e521. PMID: 34889135.

DOI: 10.3928/19382359-20211111-01.

Ruan W, Kellermayer R. Alternative diagnoses in pediatric fecal
microbiota transplant referral patients[J]. J Pediatr Gastroenterol
Nutr, 2021, 72(5): 693-696. PMID: 33534360.

DOI: 10.1097/MPG.0000000000003060.

Nicholson MR, Mitchell PD, Alexander E, et al. Efficacy of
Clostridium  difficile
infection in children[J]. Clin Gastroenterol Hepatol, 2020, 18(3):
612-619.¢1. PMID: 31009795. PMCID: PMC7549313.

DOLI: 10.1016/j.cgh.2019.04.037.

Hourigan SK, Nicholson MR, Kahn SA, et al. Updates and

challenges in fecal microbiota transplantation for Clostridioides

fecal microbiota transplantation for

difficile infection in children[J]. J Pediatr Gastroenterol Nutr,
2021, 73(4): 430-432. PMID: 34238831. PMCID: PMC8455422.
DOLI: 10.1097/MPG.0000000000003229.

Nicholson MR, Alexander E, Ballal S, et al. Efficacy and
outcomes of faecal microbiota transplantation for recurrent
Clostridioides difficile infection in children with inflammatory
bowel disease[J]. J Crohns Colitis, 2022, 16(5): 768-777. PMID:
34788420. PMCID: PM(C9228903.

DOI: 10.1093/ecco-jec/jjab202.

Gu X, Chen ZH, Zhang SC. Fecal microbiota transplantation in
childhood: past, present, and future[J]. World J Pediatr, 2023, 19
(9): 813-822. PMID: 36484871. PMCID: PMC9734408.

DOI: 10.1007/s12519-022-00655-w.

Bishop EJ, Tiruvoipati R. Management of Clostridioides difficile
infection in adults and challenges in clinical practice: review and

comparison of current IDSA/SHEA, ESCMID and ASID

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

+ 999 -

PMID: 36441203. PMCID: PMC9780550.

DOI: 10.1093/jac/dkac404.

Johnson S, Lavergne V, Skinner AM, et al. Clinical practice
guideline by the Infectious Diseases Society of America (IDSA)
and Society for Healthcare Epidemiology of America (SHEA):
2021 update
Clostridioides difficile infection in adults[J]. Clin Infect Dis,
2021, 73(5): 755-757. PMID: 34492699.

DOLI: 10.1093/cid/ciab718.

focused guidelines on management of

Cheng YW, Fischer M. Clinical management of severe,
fulminant, and refractory Clostridioides difficile infection[J].
Expert Rev Anti Infect Ther, 2020, 18(4): 323-333. PMID:
32057278. DOI: 10.1080/14787210.2020.1730814.

Kelly CR, Fischer M, Allegretti JR, et al. ACG clinical
guidelines: treatment  of
Clostridioides difficile infections[J]. Am J Gastroenterol, 2021,
116(6): 1124-1147. PMID: 34003176.

DOI: 10.14309/ajg.0000000000001278.

Minkoff NZ, Aslam S, Medina M, et al. Fecal microbiota
transplantation for the treatment of recurrent Clostridioides
difficile (Clostridium difficile)[J]. Cochrane Database Syst Rev,
2023, 4(4): CDO13871. PMID: 37096495. PMCID:
PMC10125800. DOIL: 10.1002/14651858.CD013871.pub2.

prevention,  diagnosis, and

Wu Q, Boonma P, Badu S, et al. Donor-recipient specificity and
age-dependency in fecal microbiota therapy and probiotic
resolution of gastrointestinal NPJ Biofilms
Microbiomes, 2023, 9(1): 54. PMID: 37537181. PMCID:
PMC10400536. DOI: 10.1038/s41522-023-00421-4.

Kelly CP, Poxton IR, Shen J, et al. Effect of endogenous

symptoms[J].

Clostridioides difficile toxin antibodies on recurrence of C.
difficile infection[J]. Clin Infect Dis, 2020, 71(1): 81-86. PMID:
31628838. DOI: 10.1093/cid/ciz809.

TR, 2, W, A5 AR TR 5 il A A A
FEHERE[T]. T SRR, 2021, 37(9): 833-838.

DOI: 10.3969/j.issn.1002-2694.2021.00.107.

Rousseau C, Levenez F, Fouqueray C, et al. Clostridium difficile
colonization in early infancy is accompanied by changes in
intestinal microbiota composition[J]. J Clin Microbiol, 2011, 49
(3): 858-865. PMID: 21177896. PMCID: PMC3067754.

DOLI: 10.1128/JCM.01507-10.

Bernard R, Hourigan SK, Nicholson MR. Fecal microbiota
transplantation and microbial therapeutics for the treatment of
Clostridioides difficile infection in pediatric patients[J]. J
Pediatric Infect Dis Soc, 2021, 10(Supplement 3): S58-S63.
PMID: 34791396. PMCID: PMC8600035.

DOI: 10.1093/jpids/piab056.

Tariq R, Syed T, Yadav D, et al. Outcomes of fecal microbiota
transplantation for C. difficile infection in inflammatory bowel
disease: a systematic review and meta-analysis[J]. J Clin
Gastroenterol, 2023, 57(3): 285-293. PMID: 34864789.

DOI: 10.1097/MCG.0000000000001633.

Chandrakumar A, Zohni H, El-Matary W. Clostridioides difficile


http://dx.doi.org/10.1097/QCO.0000000000000753
http://dx.doi.org/10.1542/peds.2023-062922
http://dx.doi.org/10.1055/a-1801-0284
http://dx.doi.org/10.1093/jpids/piab079
http://dx.doi.org/10.3928/19382359-20211111-01
http://dx.doi.org/10.1097/MPG.0000000000003060
http://dx.doi.org/10.1016/j.cgh.2019.04.037
http://dx.doi.org/10.1097/MPG.0000000000003229
http://dx.doi.org/10.1093/ecco-jcc/jjab202
http://dx.doi.org/10.1007/s12519-022-00655-w
http://dx.doi.org/10.1093/jac/dkac404
http://dx.doi.org/10.1093/cid/ciab718
http://dx.doi.org/10.1080/14787210.2020.1730814
http://dx.doi.org/10.14309/ajg.0000000000001278
http://dx.doi.org/10.1002/14651858.CD013871.pub2
http://dx.doi.org/10.1038/s41522-023-00421-4
http://dx.doi.org/10.1093/cid/ciz809
http://dx.doi.org/10.3969/j.issn.1002-2694.2021.00.107
http://dx.doi.org/10.1128/JCM.01507-10
http://dx.doi.org/10.1093/jpids/piab056
http://dx.doi.org/10.1097/MCG.0000000000001633

526 4 55 9 i
2024 49

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.26 No.9
Sep. 2024

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

infection in children with inflammatory bowel disease[J].
Dis, 2020, 26(11): 1700-1706. PMID:
31765471. DOLI: 10.1093/ibd/izz285.

TROCHE, XL, BHELL, A LT SRR R R AR T g
HERFHI]. P AULRRA, 2021, 23(7): 718-723.
PMID: 34266530. PMCID: PMC8292652.

DOI: 10.7499/j.issn.1008-8830.2103129.

Reasoner SA, Fazili IF, Bernard R, et al. Prevalence, risk factors,

Inflamm Bowel

and sequelac of asymptomatic Clostridioides  difficile
colonization in children with cystic fibrosis[J]. J Cyst Fibros,
2023, 22(5): 884-837. PMID: 36585317. PMCID:

PMC10300225. DOI: 10.1016/j.jc£.2022.12.014.

Yang E, Sajhwani D, Fassnacht R, et al. High rates of acquisition
difficile
subsequent infection during acute
treatment in children[J]. Clin Infect Dis, 2024, 78(4): 1076-1078.
PMID: 37818855. PMCID: PMC11006112.

DOLI: 10.1093/cid/ciad628.

Fang SB, Song YQ, Zhang CY, et al. Risk factors for

of toxigenic Clostridioides colonization ~without

lymphoblastic leukemia

Clostridioides difficile infection in children and adolescents with
inflammatory bowel disease: a systematic review and meta-
analysis[J]. World J Pediatr, 2022, 18(1): 27-36. PMID:
34800281. DOI: 10.1007/s12519-021-00486-1.

Reasoner SA, Nicholson MR. Clostridioides difficile infection in
pediatric inflammatory bowel disease[J]. Curr Gastroenterol
Rep, 2023, 25(11): 316-322. PMID: 37646895. PMCID:
PMC10843265. DOI: 10.1007/s11894-023-00890-9.

Mani J, Levy S, Angelova A, et al. Epidemiological and
microbiome associations of Clostridioides difficile carriage in
infancy and early childhood[J]. Gut Microbes, 2023, 15(1):
2203969. PMID: 37096914. PMCID: PMC10132246.

DOL: 10.1080/19490976.2023.2203969.

McDonald LC, Gerding DN, Johnson S, et al. Clinical practice
guidelines for Clostridium difficile infection in adults and
children: 2017 update by the Infectious Diseases Society of
America (IDSA) and Society for Healthcare Epidemiology of
America (SHEA) [J]. Clin Infect Dis, 2018, 66(7): el-¢48.
PMID: 29462280. PMCID: PMC6018983.

DOI: 10.1093/cid/cix1085.

Parnell JM, Fazili I, Bloch SC, et al. Two-step testing for
Clostridioides difficile is inadequate in differentiating infection
from colonization in children[J]. J Pediatr Gastroenterol Nutr,
2021, 72(3): 378-383. PMID: 32925555. PMCID: PMC7870537.
DOLI: 10.1097/MPG.0000000000002944.

Krutova M, de Meij TGJ, Fitzpatrick F, et al. How to:
Clostridioides difficile infection in children[J]. Clin Microbiol
Infect, 2022, 28(8): 1085-1090. PMID: 35283312.

DOI: 10.1016/j.cmi.2022.03.001.

Hurst JH, Heston SM, Kelly MS. Host microbiome-pathogen
interactions in pediatric infections[J]. Curr Opin Infect Dis,
2023, 36(5): 399-404. PMID: 37462955. PMCID:
PMC10529085. DOI: 10.1097/QC0.0000000000000949.

Yin J, Kociolek LK, Same RG, et al. Oral vancomycin may be

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

+ 1000 -

associated with earlier symptom resolution than metronidazole
for hospitalized children with nonsevere Clostridiodes difficile
infections[J]. Open Forum Infect Dis, 2019, 6(12): 0fz492.
PMID: 31950069. PMCID: PMC6954469.

DOLI: 10.1093/ofid/0fz492.

Tashiro S, Mihara T, Okawa R, et al. Optimal therapeutic
recommendation for Clostridioides difficile infection in pediatric
and adolescent populations: a systematic review and meta-
analysis[J]. Eur J Pediatr, 2023, 182(6): 2673-2681. PMID:
37000258. DOI: 10.1007/s00431-023-04944-y.

Bao H, Lighter J, Dubrovskaya Y, et al. Oral vancomycin as
secondary prophylaxis for Clostridioides difficile infection[J].
Pediatrics, 2021, 148(2): €2020031807. PMID: 34330867.

DOI: 10.1542/peds.2020-031807.

Wolf J, Kalocsai K, Fortuny C, et al. Safety and efficacy of
fidaxomicin and vancomycin in children and adolescents with
Clostridioides (Clostridium) difficile infection: a phase 3,
multicenter, randomized, single-blind clinical trial (SUNSHINE)
[J]. Clin Infect Dis, 2020, 71(10): 2581-2588. PMID: 31773143.
PMCID: PMC7744996. DOI: 10.1093/cid/ciz1149.

van Prehn J, Reigadas E, Vogelzang EH, et al. European Society
of Clinical Microbiology and Infectious Diseases: 2021 update
on the treatment guidance document for Clostridioides difficile
infection in adults[J]. Clin Microbiol Infect, 2021, 27 Suppl 2:
S1-S21. PMID: 34678515. DOI: 10.1016/j.cmi.2021.09.038.
Rotondo-Trivette S, Wang B, Gayer C, et al. Decreased
secondary faecal bile acids in children with ulcerative colitis and
Clostridioides difficile infection[J]. Aliment Pharmacol Ther,
2021, 54(6): 792-804. PMID: 34218431. PMCID: PMC8384671.
DOLI: 10.1111/apt.16496.

Chen LA, Oliva-Hemker M, Radin A, et al. Longitudinal bile
acid composition changes following faecal microbiota
transplantation for Clostridioides difficile infection in children
with and without underlying inflammatory bowel disease[J]. J
Crohns Colitis, 2023, 17(8): 1364-1368. PMID: 36988432.
PMCID: PMC10441560. DOI: 10.1093/ecco-jcc/jjad057.

Silva YP, Bernardi A, Frozza RL. The role of short-chain fatty
acids from gut microbiota in gut-brain communication[J]. Front
Endocrinol (Lausanne), 2020, 11: 25. PMID: 32082260.
PMCID: PMC7005631. DOI: 10.3389/fendo.2020.00025.
Spinner JA, Bocchini CE, Luna RA, et al. Fecal microbiota
transplantation in a toddler after heart transplant was a safe and
effective treatment for recurrent Clostridiodes difficile infection:
a case report[J]. Pediatr Transplant, 2020, 24(1): e13598. PMID:
31617299. PMCID: PMC6982574. DOIL: 10.1111/petr.13598.
Rodig NM, Weatherly M, Kaplan AL, et al. Fecal microbiota
transplant in pediatric solid organ transplant recipients[J].
Transplantation, 2023, 107(9): 2073-2077. PMID: 37211643.
DOI: 10.1097/TP.0000000000004656.

Conover KR, Absah I, Ballal S, et al. Fecal microbiota
Clostridioides  difficile  infection in
patients[J]. J  Pediatr
Gastroenterol Nutr, 2023, 76(4): 440-446. PMID: 36720105.

transplantation  for

immunocompromised  pediatric


http://dx.doi.org/10.1093/ibd/izz285
http://dx.doi.org/10.7499/j.issn.1008-8830.2103129
http://dx.doi.org/10.1016/j.jcf.2022.12.014
http://dx.doi.org/10.1093/cid/ciad628
http://dx.doi.org/10.1007/s12519-021-00486-1
http://dx.doi.org/10.1007/s11894-023-00890-9
http://dx.doi.org/10.1080/19490976.2023.2203969
http://dx.doi.org/10.1093/cid/cix1085
http://dx.doi.org/10.1097/MPG.0000000000002944
http://dx.doi.org/10.1016/j.cmi.2022.03.001
http://dx.doi.org/10.1097/QCO.0000000000000949
http://dx.doi.org/10.1093/ofid/ofz492
http://dx.doi.org/10.1007/s00431-023-04944-y
http://dx.doi.org/10.1542/peds.2020-031807
http://dx.doi.org/10.1093/cid/ciz1149
http://dx.doi.org/10.1016/j.cmi.2021.09.038
http://dx.doi.org/10.1111/apt.16496
http://dx.doi.org/10.1093/ecco-jcc/jjad057
http://dx.doi.org/10.3389/fendo.2020.00025
http://dx.doi.org/10.1111/petr.13598
http://dx.doi.org/10.1097/TP.0000000000004656

526 4 55 9 i
2024 49

¥ E S RILHRRE

Chin J Contemp Pediatr

Vol.26 No.9
Sep. 2024

[44]

[45]

[46]

[47]

(48]

PMCID: PMC10627107.

DOI: 10.1097/MPG.0000000000003714.

Nicholson MR, Hourigan SK, Conrad M, et al. Current
challenges in fecal microbiota transplantation for Clostridioides
difficile infection in children[J]. Am J Gastroenterol, 2021, 116
(9): 1954-1956. PMID: 34140459. PMCID: PMC8410642.

DOI: 10.14309/aj2.0000000000001350.

Lee CH, Steiner T, Petrof EO, et al. Frozen vs fresh fecal
microbiota transplantation and clinical resolution of diarrhea in
Clostridium  difficile
randomized clinical trial[J]. JAMA, 2016, 315(2):
PMID: 26757463. DOI: 10.1001/jama.2015.18098.
Baunwall SMD, Lee MM, Eriksen MK, et al. Faecal microbiota

infection: a

142-149.

patients with recurrent

transplantation for recurrent Clostridioides difficile infection: an
updated review and
EClinicalMedicine, 2020, 29-30: 100642. PMID: 33437951.
PMCID: PMC7788438. DOL: 10.1016/j.eclinm.2020.100642.

Youngster I, Mahabamunuge J, Systrom HK, et al. Oral, frozen

systematic meta-analysis[J].

fecal
Clostridium difficile infection[J]. BMC Med, 2016, 14(1): 134.
PMID: 27609178. PMCID: PMC5016994.

DOI: 10.1186/s12916-016-0680-9.

Marcella C, Cui B, Kelly CR, et al. Systematic review: the

microbiota transplant (FMT) capsules for recurrent

[49]

[50]

[51]

[52]

+ 1001 -

global incidence of faecal microbiota transplantation-related
adverse events from 2000 to 2020[J]. Aliment Pharmacol Ther,
2021, 53(1): 33-42. PMID: 33159374. DOI: 10.1111/apt.16148.
van Lier YF, Davids M, Haverkate NJE, et al. Donor fecal
microbiota transplantation ameliorates intestinal graft-versus-
host disease in allogeneic hematopoietic cell transplant recipients
[J]. Sci Transl Med, 2020, 12(556): eaaz8926. PMID: 32801142.
DOI: 10.1126/scitranslmed.aaz8926.

Goldenberg JZ, Yap C, Lytvyn L, et al. Probiotics for the
prevention of Clostridium difficile-associated diarrhea in adults
and children[J]. Cochrane Database Syst Rev, 2017, 12(12):
CD006095. PMID: 29257353. PMCID: PMC6486212.

DOI: 10.1002/14651858.CD006095.pub4.

Su GL, Ko CW, Bercik P, et al. Aga clinical practice guidelines
on the role of probiotics in the management of gastrointestinal
disorders[J]. Gastroenterology, 2020, 159(2): 697-705. PMID:
32531291. DOL: 10.1053/j.gastro.2020.05.059.

Blair HA. SER-109 (VOWST™): a review in the prevention of
recurrent Clostridioides difficile infection[J]. Drugs, 2024, 84(3):
329-336. PMID: 38441806. DOI: 10.1007/540265-024-02006-7.

(AR T8
(RRALIT A ©2024 Hh = 2440 LRRE)


http://dx.doi.org/10.1097/MPG.0000000000003714
http://dx.doi.org/10.14309/ajg.0000000000001350
http://dx.doi.org/10.1001/jama.2015.18098
http://dx.doi.org/10.1016/j.eclinm.2020.100642
http://dx.doi.org/10.1186/s12916-016-0680-9
http://dx.doi.org/10.1111/apt.16148
http://dx.doi.org/10.1126/scitranslmed.aaz8926
http://dx.doi.org/10.1002/14651858.CD006095.pub4
http://dx.doi.org/10.1053/j.gastro.2020.05.059
http://dx.doi.org/10.1007/s40265-024-02006-7

	4.1　药物治疗
	4.2　FMT治疗

