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Abstract

Spontaneous bacterial peritonitis (SBP) is the most common infectious complication in patients
with decompensated cirrhosis, and a key risk factor driving liver disease progression and leading
to patient death. Epidemiological data shows that the mortality rate of the first infection of SBP is
still high. If the diagnosis and standardized treatment are not promptly initiated, the condition can
progress rapidly and life-threatening critical events such as septic shock and liver and kidney fail-
ure can occur, directly affecting the long-term survival outcomes of patients with cirrhosis. At pre-
sent, the diagnosis of SBP mainly relies on the counting of polymorphonuclear leukocytes (PMN) in
ascites and ascites culture, but this method has limitations such as low sensitivity, long time con-
sumption, and low positivity rate. In recent years, with the development of testing technology, the
application of new serological and ascites biomarkers, as well as next-generation metagenomic se-
quencing, has provided a new path for the early diagnosis of SBP. Based on this, this article provides
a systematic review of the pathophysiological evolution process, pathogen spectrum distribution
characteristics, and the advantages and disadvantages of existing clinical diagnostic schemes in pa-
tients with liver cirrhosis complicated with SBP. The aim is to provide theoretical reference for im-
proving the early detection rate of SBP, and to provide reference for the early identification of SBP
and the optimization of clinical prevention and control schemes.
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1. 5|8

FFRE A I R vt A R P R HEAT PRI RO, B0 R S S0 52 X BRI KT IR 4 ZEiE ]
5. B TERAAESE 2 BRI B IL R RO o 200 A% Co T BEAFAE 9 I DRV PR AT A 8O3 PE AR 2555 TR B
B 2% 18 TP IVE I 3 AR 22 R B 5 T P9 LB PR PR BRI B[ 1] 2] BEE TR TS AN Tt e, F8 22 MU
AL AREEIIHE N AL B, Wi PR CARF DO REHEAT V808 o 1Tk s RO AZ DRI, Bl 50 5 1 % 8k
THAE R WL JEARE . FEPERGRT . BB SR G TSR AL SRR VR &5 7™ IR AORE, & FRLEH
HORe R, FECRFICTI3]-[5]. Hrr, SBP J&FAEAL R ACEE ) 835 i LIRS R RORE , R s
TE G R At . WIS ALUR S A B D AT 32 N W IE i A R R BV R A R e T AR, HETT
PRI IR AL SO SN, SN APR LR . BRI B ST iR A 3R . SBP HIEUR
W EORIE T BB R S AL, SRR IR R AESRAE BT PUARBAE . A58 5 ¥ i AN S8,
Fom IR R TR B 6] [7]. JFH, SBP B IMKERILEIRR AL, A= 2 —RIB K. 8
J A ST AR RAKAE,  H ATIZ W AR AEAT) 2 W Itk I s 2 s IR R KR A, 45 /K PMIN 4 > 2
50/mm? BRAH 35 IR B E BT RS2 Wi (8], (RIS 2 AT B, /K PMIN TSI A7 48 N T A
foy, BRKIGFRAEIIAC . FHPERBARR 5 S BURKIR 291, L, RN @ SBP J Bk AL AL A How i 27
AR, PG IUA B IR R I2 W7 i A U B A B2
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2. SBP &%l
2.1. Bp - P EELSERHS

1 - R 2L SRSl SBP A AR AL 0o B2 BRERE A T 7 o A 2 o U2 J Sl I s SRR A O SR B34 1Y
BT TE R ], SBP [ I Rk A B B B A AR 7 ke, AFAEACIRAS TR, 1 ke [ m] S B I8 R
TAIKRE S SRBZEDE, b B 20 A 0 5K B IR A M BIRIOA,  Hollg b R 5 E R R A (0 Occludin
A E-5R5E FDRRIL R T, JFHM SBP 3 BE/K 708 i — Mol R4 v JE 1, RERS BRI R
E-f5R R EI 45K, SRR S50 e B 2 BIRIR ,  ELERIE B R B B R s A RS N, iR
L B R AR ARIEAE [ 10] [11]. ERTREAL RACES I, BB s B o JEYT IR 7 il sl b, 3 B i i LA K
TR T B A A R A B RS2 A0 B R e e, 22 R IR T2 5 VR 2 S A TS [12]

22. FRERGRMR

PR G Be R GBI BAE SBP AR AN A 38 B B AL, AR AL AT 5% S e Th RERRAG 52 R ACEE AT
BEAL A% OB E, 1152 SBP /B, AL OGIRSIAR, HA LRIy 4 5 RAETTHES G BB
XU KA, RS IR A B3R 2 iR 2 B TR RN A S B FE AR IRl 4 S A PEAR R ) SOE S L
TINEE -0 B 47 5 T K R, (RIS B B - BRI R S D RE U AR, AMATE PERRR, S EL
PRI S 75 R BE 0 T (131, B2 KIESRTT SBP FIAC A UK o 3X — i B 48 81 % SBP R A4 7%,
R B RAEAR S LURS HE VP Al 2B A S (A% O SR R . TR, (R > TR 22 R 1, AR e i A
(K522 5 25 FTBOR T E IR AT LA AW FER WAL S 1K) NOD2 kX 2 Ml 95 I B (B 47 RE 1, TEiEA 2L
IR 1] B 2 o7 [ 14] o SR SRRV FR) 226 FRT SR 64 5 2 0 ) S 38 S A5V LB I AV 58 1 FHL 34240 1 SR e 1 e J o
2.

23. YPSHEEE

B IRV PR IR UM R E N AR ) 58— I8 R IR A 5 I, 7E4% PPL AR AN s, il A &R pH
AR RFERHE T, KB R A5 (PP M) B BRI I 25102 51 ) SBP 1A ZEER YL R 3R
[15]o IXFPERMEFABL I HE R ALEI 55 1 WU AR 1 % K BE ST, 38 2 5 5/ A AW A 00 R 1 502 K 2 T
it FERE A . UAh, PP AT fE 3 EUH PERI A0 M D) E A2 BORN B HE s 3R, BE M2 #EBUW #E i il 5 A,
EWME RS & SBP RN . H—J7 M, 1K 25-F-44E % D /K PRFREENFEREER, 445
D AMIZ 5, HRA RN R SPIRIIAE, RENSIE MM 15 I S e I A R 15 ik L2 4
MIaE[16]. FAHEEAL EH W AFAEAEER D AL, HHATHEGZAIRER, B 0 RN
BFEK, AIRROTFESE, XA HERZ 4E4 K D AL B A A 40 R MR B2 v T AR R
&, KA SBP M E A E W A SBR[ 17].

3. FFEH % SBP HiREE

93 2095 SR A R i PROUB IR T AT « A2 G0N, SBP HIEU i E B8 T ImiE Wi 2 Air,
DA AR . IR RS ER B O H IL[18], BTy BUR B KR A o, I S R (AR SRR
PG SE AT R s SRR G L Bb, DLBEER TR . Bk JE v 35 DR B AR R AR,
X5 WK B AR T PR I K o X — i I R K S T DL = AR B 3R % 0
LI VEIRTT 5 S [3]. AR, Fof 2B AL A iR 1 O IS AT 1B IR 191, 2 RIR A TERAF
IR, SNEVE GG 2, S0 A BR O S 2 P B (N I R BB BT, —TE
L KPEA B FIREISIEIX — % . SBP HE/K 73 &5 T v 2 22 B o BLIEAE R RE[20], HR, BROKERE R
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SERIRAE S B TG A R, e R B IR/ R AR W DU TR B 1 100 s T 240U B 1 DR B B 1) o
P B, AR OR B E R B T 2 AR, R R R BT 21 .

He T R AR T S B REA FRFIE, 0 SBP I IR FUR AR T KSR I ORI EOR, AAS0aIT T
F OGN B BT FAT IR E VR, @A TG 5t SR N 35 W RFRHIE I 7 JR V6 TT 5 o[RS,
FEK B R G R REALE P BIVR T RS TG FI . BRI U T 24h, R R MR e E s
B R [22], nSRes B IhRESCHE, BRI R 5 ARG .

4. FFfE{L SBP BUSHIRA
4.1. SBP BNffiskrfE

HRZH SBP A MG R A B RENE, IWARRIGZ WAL, HAAERZEN MEESR,
RSP 3] i v A % O W PR K e 1) AR AL K B AR SO RAE B2 T H 7 (2017 4RO ) [23]
fath, HATIEAKH] T SBP 2 MO T K 2T At £om . UK E R IR 4 R 2. ARl
PALIE G i L7 PR 2R I

4.2. FHENELIERR

SBP KA, WM A A R R A AR R, 2 S EUREIEK pH B % N E[24]. BkR]E
K PH VB2, %05 AR A AE TR AR AR A B ELERAE T (58 s AR AR D BB 7E T e 1k
U A R, WK _FA% 5 52 BRI IR TS ZhikI PH B3, $7E SBP (15 1312 Wi Hh ke = e 57 1k
H Al 2 A IR B B S5 18hR[25]

I R B2 R I — 2R, MU R AR RE IR BT, 2R A MRERE T R, FHERERIK
FIANERGRE, ZREE KRR NG 7 AIAEE &R A RO N[26]. KItk, 40 s R 4G B8 Dok
WMIRE K 2 A% BT A MRS TR B MR REE P, B RIRI/AE T “BRak” H “ff4E” , AXFHFE BRI o) 78 B IR 55
B g R[127], BASI AR, (B35 SZ K F AR R . LA S o T3 P A AR B P (28] R,
FI A PR R R A B TR E i, TCIEAE N SBP S22 B AL AR .

FLELEE M (lactoferrin, LAC) & H R4 M ATRL B4 R VA TE R AR M AL R RS G ER . AHOCH I8
TRy MR R A RRERT, IEAH 2 I AR LAC, 7R LAC /K VS S5Husgtf2, KRkl
PENIERGE I AR B M PR R [29]. BARFFLRM, HIE E > 242 ng/ml B, A[FEIZW SBP [27]. HL, JE
K LAC Krl eI £y SBP A I FBL. Hi T SR AR =,  H /KA 2 E AR GVETE
I PR B2 97 v T2 4HE) 7 [30].

R4 2 Ji (procalcitonin, PCT)R H HURMR C 4, 7E RGE SN R ZAEH[31]. PCT X 4y
FLA W 1 R U R PR 4 ) B G R A S T (R R o AR A B RE AR N PCT 78 I Hh 8 o TG R I H
MR R A JORE RN, PCT 7K P2 LA 25 THi[30]. IR Tl W 1 B4 & SR A2 T SBP 5 T 4
B, JFH RN E/K I K SBP 2 Wi IGRIZITHE B, Al 4 2 SR Fe b ot B B s e o7 A
HHEERZ N, BHGEEET NEGYERAR, ToIRRE e &G Ar[32].

43. REFEE

S WK EEFRBAMERAS, @51 )2 2 W OoR BURT i i — X

16StRNA (16S ribosomal RNA, 16SIRNA)VNEAE Tk 5. B AW AT, REME L. ©JLF
ATLOR G BT B SR B, R RT HEAT PCR 419, FF@ 0 439 =0 0 il , - AT R e A b ol 5 L 7
HEATIE W, P E AN 1 J775[22]. 16STRNA i[RI 7E ATtk & 3% SBP A [ v A i [33], %
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T 16SIRNA FE A Fy BOR I H AR R etk SO, FEITAT, Wl H T SBP 10 R 2 Wb e [34]. 26
T EARB RIS ITHE T ARG IR BRG], HE AR AF A0 DNA Fr Bost B Dy 8
Kol BORHBAR T 7 RAPER, Hg AR, (A BN o 3 B SR R I TE R X AR A IS T
AE B, LR AR AR BIR IS OL T, 2 5 B R_E VBRI T4R[35] [36]

4.4. FEEEEFH—RMFLERmNGS)

PR AL — A (mNGS) & — M AMKIS T S A R 1)1 2 T2 ok, 546451 PCR
PR T E I BOE R AT YA F, mNGS BEHE XTI PR JE AR R A v 1) 4 B30 B A% R (DNA B RNA)ZEAT HL
P B (370 JERDRE I P AR AT ) B AR R 41 5 R T A i DR A AT AR R
FHX, mNGS BERSSCOU FEA AR . FB . W8 Lo A A AT “ efmfs 7 Pk e, Jf Hil
W 24~48 /NI Y RIAT R SE B SR A, HLEME R Q2 1 U R S S A T B R S
B K A B A0 R AR A% R B, mNGSS AR BES K HL i D iR o

I B 26 AF N mNGS BB B IEE —Lim R Pk HRBUEN R, SEODSRARSE. 25k
K EIAB I RAEY, BEBREN QI MBS IR, EBUR. thAh, e xE DR X R E)
RGN VR IR GL ) “BUR R 7, 2GR E B B A R R GUR K “SER IR B [38], X —F
PEORE TIRREARER: “ Pl ” BEEERT “REAAE” , rafiiE S8 maR KRR =T 5%
A PR S, JF HARRRIA S SHRAEIS )T mNGS H A E B L i 24 5 PR O 2457k, X
4R 3 BARPUE R E AW SERR M RO b, ARIRTCTR 58 4 B AL S R B R R (N B “ R 256
LR WA ALK 24 5 DG N 25 RAE N DU 7 S8R B ME—ficdlE, R4 & BB IR A SR DL LR &
FIE[39]. HAZBOR PO I 2% F &5 52, B AEYIE B 22800 A A R b 3R BEOR e, H RO i XE(E
NH FU A T BOtE S [40], 8 G TE FRAE AT A A5 T 3 RS I BEURR 2l 5 46 SR AR o B P T X EEAE A e
AN TR R A AR 5 W PR 3 S AR B2 I

5. Bk iatREI R A

T RZHICON IR M S, & DUR— I8 bR FLE G LS, 2 UK R — a4 24T SBP 1
TN S5i2Wr, %52 AR R B N IR T4, SEURIZEBOR SR KIEE . KEIHIEE %7
SEOLRAY, MR S Y I A A A Y R 5 A E AN — PR AR I R R, TERURE SRR E LRI
NEFEHS WA . AR RIERR SRS . BRFFRI41], B EFEPCTEA C RNMEHA
(CRP)F[ K527 SBP f i 2k FTHFUAUC)IZTZE 0.76, HisWrikafitt B2 00T 8 —484r. ARl L, T
SRR RS 5| N H B AE ) SFAr S AR FE B S 2 Wi 4R RS . 910, TR IR 25 & B 11 2 S W fi 3 et e
YR B B AEOA R VR REAR , BoRT AT EVER FER B [42], B 5 2RI R R0 70 B0 5 ST, 00
SBP (1] AUC FJiA 0.833, i fEmik 88.89%, %7 R “IaREMAERD®” 5 “ AR D) fe
W7 PR OBURNLHEAT T B S Ak, R TIRPR R AT K R I3 2 5 AR A e b b 2 ) 471 £ TR T
IR R B O S s ki . A E P00k B Prbr (b C RN EEARBT A E A E . kgl
L 53 o S LA AT B 4 WML SR R 2%, R4 eAg i SBP XU TR A1 2k I 52, Ha2 W SBP 1)
AUC 7J35 0.920 [43], ZBEARTCTREARATINITE , (KIS AU 30 25 5 B T sSeEL g XS 4 12, fEFR R
ST S 22T S B IR A .

6. REERE
[ T 0 I 48 TR R R B HE R, T (O 206 19T B S 0k 52 4 L2 97 . BT SBP
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FORPURIA R AL B R PUA RO 210 PRS2 MR {E SBP B I R+
B D AVERE O B ER R, (H2 DU TR A EAT T BT, DR SEAE S 300 S A AR I
i =2 T M2 LR B m s W B YE R, DlRlsis. 2l L, BUA R o RE R K I 7
o FERERK HPERIAL, SR EFE R T mimR R E ST RE, BT 7 RAEY
BB IR . R MUK A A B MR 4R 2% SN SBP AP i, (H IS WU 778 B 251
DXTEJRcAl, ELRRHIZ) 1 HAE R R 00 I Ko MR K FLER R ) B ARSI £ B PR A AR S 2 mT L, (L A

5t IR AR IR 7> TI2WrEoR BRI AR VR, (HEhZRp et 742 — € R AT
E, JFHXECUHE . 2T 28T SBP i2WrJ7 i I (A R S5 B, 1 PR 75 4R 3 — A S 25 9000 e A 0
FB ZRERTR, BRSSO, AN 5 R R IR S . RIS, T
Z AR A TN 7 SR AE 2 AR 2 R 2 R B T R RN A E . (HATREAL IR SBP IBK &2 Wik
PRGBSI EAEIR R, MOARA ISR IAR RIS TR, Db T ImRBE b B Bk, ARk
B WIRARZR SBP WIS Wi iR L fabndl &, WHAOH R el ke St BsoR, FrEEdeE Tt SBP 1Y
GRS W RE . AR AT AT T8 5 R N 417 5 S B B AR B A ) SBP PR AR, 4565 i
FEREZNRE . BRI RAF AL SEIL MR RS 70 /=, 9 SBP IS HE AT B I SR (AL IR A [44]. T
TF R PR 55 PRI JEAS T B AR IR AT, SR TR AR Sk Y BEE A, KIE e 2 W 1, Dy TS HEpT sk g
YT RGBS 45]. FIREIRTT £, ARRETIFERAEA AL RS R G U0 S iR AR A i1 57 s (R 37
FIE RS T IT-BAE SBP — R Filli vh iy7 A5 24tk IRZCGIEPUE R SBP MR A, BRI
ARG A R AR 245 AR o SEEILIE L 2 4 JEE (K0 F T SR, FF RS2 TH SBP (W2 Wi fE 5 4R 5 B ia K1

SE

[1] Sepanlou, S.G., Safiri, S., Bisignano, C., Ikuta, K.S., Merat, S., Saberifiroozi, M., ef al. (2020) The Global, Regional,
and National Burden of Cirrhosis by Cause in 195 Countries and Territories, 1990-2017: A Systematic Analysis for the
Global Burden of Disease Study 2017. The Lancet Gastroenterology & Hepatology, 5, 245-266.
https://doi.org/10.1016/s2468-1253(19)30349-8

[2] Gings, P., Krag, A., Abraldes, J.G., Sola, E., Fabrellas, N. and Kamath, P.S. (2021) Liver Cirrhosis. The Lancet, 398,
1359-1376. https://doi.org/10.1016/s0140-6736(21)01374-x

[3] Gao, Z.Q. and Li, H. (2024) Diagnosis and Treatment of Rare Complications of Liver Cirrhosis. Chinese Journal of
Hepatology, 28, 372-376.

[4] Sarin, S.K., Choudhury, A., Kumar, A., Mahmud, N., Lee, G.H., Ning, Q., et al. (2026) Acute-on-Chronic Liver Failure:
Pathophysiological Mechanisms and Clinical Management. Nature Reviews Gastroenterology & Hepatology, 23, 411-
431. https://doi.org/10.1038/s41575-025-01159-4

[S] de Franchis, R., Bosch, J., Garcia-Tsao, G., Reiberger, T., Ripoll, C., Abraldes, J.G., et al. (2022) Baveno VII—Renew-
ing Consensus in Portal Hypertension. Journal of Hepatology, 76, 959-974. https://doi.org/10.1016/j.jhep.2021.12.022

[6] Biggins, S.W., Angeli, P., Garcia-Tsao, G., Gings, P., Ling, S.C., Nadim, M.K., et al. (2021) Diagnosis, Evaluation, and
Management of Ascites, Spontaneous Bacterial Peritonitis and Hepatorenal Syndrome: 2021 Practice Guidance by the
American Association for the Study of Liver Diseases. Hepatology, 74, 1014-1048. https://doi.org/10.1002/hep.31884

[7] Fukui, H. (2021) Leaky Gut and Gut-Liver Axis in Liver Cirrhosis: Clinical Studies Update. Gut and Liver, 15, 666-676.
https://doi.org/10.5009/gn120032

[8] Cai, X., Zheng, J.C. and Zhao, D.D. (2025) Advances in Liver Cirrhosis Complicated with Spontaneous Bacterial Peri-
tonitis. Advances in Clinical Medicine, 15, 679-685. https://doi.org/10.12677/acm.2025.15113146

[9] Sk¥R¥e, BRER, 4R, 55 FFEEE I B R MRG0 1 1 IR 5 93 I 2 R i 43 T [J]. e PRAF RS 2 25, 2015, 31(3):
407-412.

[10] Haderer, M., Neubert, P., Rinner, E., Scholtis, A., Broncy, L., Gschwendtner, H., ef al. (2022) Novel Pathomechanism
for Spontaneous Bacterial Peritonitis: Disruption of Cell Junctions by Cellular and Bacterial Proteases. Gut, 71, 580-592.
https://doi.org/10.1136/gutjnl-2020-321663

[11] Tsiaoussis, G.I. (2015) Intestinal Barrier Dysfunction in Cirrhosis: Current Concepts in Pathophysiology and Clinical

DOI: 10.12677/hjbm.2026.165091 895 A=


https://doi.org/10.12677/hjbm.2026.165091
https://doi.org/10.1016/s2468-1253(19)30349-8
https://doi.org/10.1016/s0140-6736(21)01374-x
https://doi.org/10.1038/s41575-025-01159-4
https://doi.org/10.1016/j.jhep.2021.12.022
https://doi.org/10.1002/hep.31884
https://doi.org/10.5009/gnl20032
https://doi.org/10.12677/acm.2025.15113146
https://doi.org/10.1136/gutjnl-2020-321663

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Implications. World Journal of Hepatology, 1, Article 2058. https://doi.org/10.4254/wjh.v7.i17.2058

Shah, A., Talley, N.J., Jones, M., Kendall, B.J., Koloski, N., Walker, M.M., et al. (2020) Small Intestinal Bacterial
Overgrowth in Irritable Bowel Syndrome: A Systematic Review and Meta-Analysis of Case-Control Studies. American
Journal of Gastroenterology, 115, 190-201. https://doi.org/10.14309/ajg.0000000000000504

Albillos, A., Martin-Mateos, R., Van der Merwe, S., Wiest, R., Jalan, R. and Alvarez-Mon, M. (2022) Cirrhosis-Associ-
ated Immune Dysfunction. Nature Reviews Gastroenterology & Hepatology, 19, 112-134.
https://doi.org/10.1038/s41575-021-00520-7

Greinert, R., Zipprich, A., Casper, M., Reichert, M.C., Lammert, F. and Ripoll, C. (2023) Presence of NOD2 Mutations
Is Not Associated with Hepatic or Systemic Hemodynamic Abnormalities of Cirrhosis. Digestive and Liver Disease, 55,
1362-1367. https://doi.org/10.1016/j.d1d.2023.05.016

R XA, LR BT AW ) 5 A 8 1 R A T P T S R AR DG PR ST, I PR S 2k e, 2026,
16(2): 2638-2645.

Aranow, C. (2011) Vitamin D and the Immune System. Journal of Investigative Medicine, 59, 881-886.
https://doi.org/10.2310/jim.0b013e31821b8755

Ismailova, A. and White, J.H. (2022) Vitamin D, Infections and Immunity. Reviews in Endocrine and Metabolic Disor-
ders, 23, 265-277. https://doi.org/10.1007/s11154-021-09679-5

HP AR S R 4. BRI /KIS T 6 B (2023 4EMR) [1]. HHAHERIFIFRG 24 &, 2023, 31(8): 813-826.

T, AN, BHEES, S RGN MR g% R I K 4 B IR B 1 T R AT R B B 2 R R AR AR ).
rRAREE el L2 R 75 2018, 28(12): 1832-1835, 1843.

FRARAR, . B R PRGN MR 58 B R K 43 B0 IR 1 1) 1R b o A Bt T 2 U I R AR A D], IS R R
M2k, 2017, 19(2): 89-95.

/o, THEE, 220N, S BB K R A 2 IR RRE 2T R R (2017, dbED) (7] AR E BN B T A4,
2018, 5(1): 1-17.

Chen, Y., Guo, J., Shi, D., Fang, D., Chen, C. and Li, L. (2018) Ascitic Bacterial Composition Is Associated with Clinical

Outcomes in Cirrhotic Patients with Culture-Negative and Non-Neutrocytic Ascites. Frontiers in Cellular and Infection
Microbiology, 8, Article No. 420. https://doi.org/10.3389/fcimb.2018.00420

BRSSP 2, IR, TRERE, S SIS K RS IT RERISIT HR ). I ARHHIERI 2%, 2017,
33(10): 1847-1863.

Honar, N., Geramizadeh, B., Dehghani, S., Kalvandi, G., Shahramian, 1., Rahmani, A., et al. (2015) Evaluation of Leu-
kocyte Esterase Reagent Strips Test in the Diagnosis of Spontaneous Bacterial Peritonitis in Children with Cirrhosis.
Arquivos de Gastroenterologia, 52, 195-199. https://doi.org/10.1590/s0004-28032015000300008

Gaya, D.R., David B. Lyon, T., Clarke, J., Jamdar, S., Inverarity, D., Forrest, E.H., et al. (2007) Bedside Leucocyte
Esterase Reagent Strips with Spectrophotometric Analysis to Rapidly Exclude Spontaneous Bacterial Peritonitis: A Pilot

Study. European Journal of Gastroenterology & Hepatology, 19, 289-295.
https://doi.org/10.1097/meg.0b013e¢328013¢991

Serper, M., Tang, H., Zhang, S., McCullough, A., Kaplan, D.E., Taddei, T.H., et al. (2025) Clinical Outcomes and Care
for Spontaneous Bacterial Peritonitis: A National Cohort Study. Hepatology, 82, 1187-1197.
https://doi.org/10.1097/hep.0000000000001251

Butt, T., Khan, A., Shafqat, F., et al. (2006) Evaluation of Reagent Strip Leukocyte Esterase Test for Rapid Diagnosis
of Spontaneous Bacterial Peritonitis. Journal of College of Physicians and Surgeons Pakistan, 16, 103-106.

Kirik, S., Efgan, M.G., Bora, E.S., Kanter, E., Ermete Giiler, E. and Duman Sahan, T. (2026) The Prognostic Value of

Biomarkers in Patients Diagnosed with Spontaneous Bacterial Peritonitis. Journal of Clinical Medicine, 15, Article 208.
https://doi.org/10.3390/jcm 15010208

Xu, H., Tian, M. and Pan, S. (2021) Clinical Utility of Procalcitonin and Its Association with Pathogenic Microorganisms.
Critical Reviews in Clinical Laboratory Sciences, 59, 93-111. https://doi.org/10.1080/10408363.2021.1988047

Fung, A.W.S., Beriault, D., Diamandis, E.P., Burnham, C.D., Dorman, T., Downing, M., et al. (2017) The Role of Pro-
calcitonin in Diagnosis of Sepsis and Antibiotic Stewardship: Opportunities and Challenges. Clinical Chemistry, 63,
1436-1441. https://doi.org/10.1373/clinchem.2017.272294

Powell, M.Z., Mara, K.C., Bansal, R., Hathcock, M.A., Khurana, A., Bennani, N.N., ef al. (2023) Procalcitonin as a
Biomarker for Predicting Bacterial Infection in Chimeric Antigen Receptor T-Cell Therapy Recipients. Cancer Medicine,
12, 9228-9235. https://doi.org/10.1002/cam4.5665

Wpiii, BE3%, SKER, 5. 16s rRNA il & I /7 HoRAE N SKBEE 27 b i) B (0] 3E il IR % 2 A% 36 (B2 0),
2018(1): 16-18.

DOI: 10.12677/hjbm.2026.165091 896 A=


https://doi.org/10.12677/hjbm.2026.165091
https://doi.org/10.4254/wjh.v7.i17.2058
https://doi.org/10.14309/ajg.0000000000000504
https://doi.org/10.1038/s41575-021-00520-7
https://doi.org/10.1016/j.dld.2023.05.016
https://doi.org/10.2310/jim.0b013e31821b8755
https://doi.org/10.1007/s11154-021-09679-5
https://doi.org/10.3389/fcimb.2018.00420
https://doi.org/10.1590/s0004-28032015000300008
https://doi.org/10.1097/meg.0b013e328013e991
https://doi.org/10.1097/hep.0000000000001251
https://doi.org/10.3390/jcm15010208
https://doi.org/10.1080/10408363.2021.1988047
https://doi.org/10.1373/clinchem.2017.272294
https://doi.org/10.1002/cam4.5665

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

BRER, TR, T ARG 168 IRNA [FH43HTiER%T SBP 7K 4H b 1) 45 58 K Bis Guy7 80 A 1t = L)
AR NHIL I &, 2015, 23(29): 4713-4719.

Liu, C.L., Ai, HW., Wang, W.P., Chen, L., Hu, H.B., Ye, T, ef al. (2014) Comparison of 16S rRNA Gene PCR and
Blood Culture for Diagnosis of Neonatal Sepsis. Archives de Pédiatrie, 21, 162-169.
https://doi.org/10.1016/j.arcped.2013.11.015

Feng, Y., Chen, C., Chen, T., Liang, Y., Chen, H., Lin, C., et al. (2015) Application of Next-Generation Sequencing to
Study Ascitic Microbiome in Cirrhotic Patients with or without Spontaneous Bacterial Peritonitis. Journal of Microbiol-
ogy, Immunology and Infection, 48, 504-509. https://doi.org/10.1016/j.jmii.2014.07.005

Zhao, H. (2022) Progress in Clinical Application of Metagenomic Next-Generation Sequencing Technology in Infectious
Disease. Advances in Clinical Medicine, 12, 1217-1221. https://doi.org/10.12677/acm.2022.122176

Edward, P. and Handel, A.S. (2021) Metagenomic Next-Generation Sequencing for Infectious Disease Diagnosis: A
Review of the Literature with a Focus on Pediatrics. Journal of the Pediatric Infectious Diseases Society, 10, ST1-S77.
https://doi.org/10.1093/ipids/piab104

Gu, W., Miller, S. and Chiu, C.Y. (2019) Clinical Metagenomic Next-Generation Sequencing for Pathogen Detection.
Annual Review of Pathology: Mechanisms of Disease, 14, 319-338.
https://doi.org/10.1146/annurev-pathmechdis-012418-012751

Zhao, Y., Zhang, W. and Zhang, X. (2024) Application of Metagenomic Next-Generation Sequencing in the Diagnosis
of Infectious Diseases. Frontiers in Cellular and Infection Microbiology, 14, Article ID: 1458316.
https://doi.org/10.3389/fcimb.2024.1458316

Yuan, L., Ke, Z., Wang, M. and Li, Y. (2013) Procalcitonin and C-Reactive Protein in the Diagnosis and Prediction of
Spontaneous Bacterial Peritonitis Associated with Chronic Severe Hepatitis B. Annals of Laboratory Medicine, 33, 449-
454, https://doi.org/10.3343/alm.2013.33.6.449

B, XEE, TR, & IUEAERE A, BRESERE, A0E-6 BRI & I B A 0 IR IR A 2
W K FLTRUE 0 M [0]. SEFHEE BRI R 2% 8, 2020, 17(5): 144-147.

Y, REUE. TR TR S5 G S R AL R A R AN RIS A DGR AR AT [T]. b B e i A A
2023, 22(3): 315-321.

MR, Felgd, i, . C RN /AT A& HE T A I K B3 6 3 B M4 B P ISR 28 i T A A
MUBERIFEE[T]. AR EERER 254K, 2025, 45(2): 100-106.

Zhou, Z., Sun, X., Cheng, D. and Xing, H. (2026) From Dysbiosis to Prediction: A Novel Gut Microbiota-Derived Index
for Spontaneous Bacterial Peritonitis in HBV-Related Cirrhosis. Frontiers in Immunology, 17, Article ID: 1753063.
https://doi.org/10.3389/fimmu.2026.1753063

Zhao, Y., Hua, M., Chen, C., Zhuang, Q., Hao, Y., Cao, Y., ef al. (2026) An Integrated Centrifugation-Washing-Lysis
Method Significantly Improves Microbiological Diagnosis of Spontaneous Bacterial Peritonitis. Microbiology Spectrum,
14, e03435-25. https://doi.org/10.1128/spectrum.03435-25

DOI: 10.12677/hjbm.2026.165091 897 A=


https://doi.org/10.12677/hjbm.2026.165091
https://doi.org/10.1016/j.arcped.2013.11.015
https://doi.org/10.1016/j.jmii.2014.07.005
https://doi.org/10.12677/acm.2022.122176
https://doi.org/10.1093/jpids/piab104
https://doi.org/10.1146/annurev-pathmechdis-012418-012751
https://doi.org/10.3389/fcimb.2024.1458316
https://doi.org/10.3343/alm.2013.33.6.449
https://doi.org/10.3389/fimmu.2026.1753063
https://doi.org/10.1128/spectrum.03435-25

	肝硬化并发自发性细菌性腹膜炎的临床研究进展
	摘  要
	关键词
	Advances in Clinical Research on Spontaneous Bacterial Peritonitis Complicating Liver Cirrhosis
	Abstract
	Keywords
	1. 引言
	2. SBP发病机制
	2.1. 肠–肝轴紊乱与菌群易位
	2.2. 机体免疫系统受损
	2.3. 药物与环境因素

	3. 肝硬化并发SBP的病原学
	4. 肝硬化SBP的诊断技术
	4.1. SBP的确诊标准
	4.2. 辅助生化指标
	4.3. 病原学鉴定
	4.4. 宏基因组新一代测序技术(mNGS)

	5. 联合指标的应用
	6. 总结与展望
	参考文献

