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Spontaneous Bacterial Peritonitis

Do Seon Song

Department of Internal Medicine, St. Vincent’s Hospital, College of Medicine, The Catholic University of Korea, Suwon, Korea

Spontaneous bacterial peritonitis (SBP) is defined as bacterial infections that occur in patients with cirrhosis and ascites without any
significant intraperitoneal infection, accounting for approximately 10-30% of bacterial infections in hospitalized patients. SBP devel-
ops in patients with liver cirrhosis because bacterial translocations are increased by changes in the intestinal bacteria and mucosal
barriers. In addition, the decreased host immune response cannot remove the bacteria and their products. The most common cause
of SBP is Gram-negative bacteria, such as Escherichia coli and Klebsiella species, and infections by Gram-positive bacteria are
increasing. SBP is diagnosed by the presence of >250 polymorphonuclear Ieukooyte/mm3 in ascites after paracentesis. If SBP is
diagnosed, empirical antibiotic therapy should be started immediately. Empirical antibiotic treatment should distinguish between
community acquired infections and nosocomial infections. Cirrhotic patients with gastrointestinal bleeding or low ascitic protein con-
centrations should consider primary prevention and those who recover from SBP should consider secondary prevention. This review
describes the pathophysiology, diagnosis, treatment, and prevention of SBP. (Korean J Gastroenterol 2018;72:56-63)
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Table 1. Bacteria Causing Spontaneous Bacterial Peritonitis in Korea®
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References Gram (-)

Gram (+)

E.coli (35.8%)
Klebsiella species (15.5%)
Aeromonas (4.6%)

E.coli (32.4%)

Klebsiella species (19.5%)
Pseudomonas (1.3%)

E.coli (43.2%)
Klebsiella species (14.0%)
Aeromonas (4.6%)
E.coli (48.5%)
Klebsiella species (22.7%)
Aeromonas (6.1%)
E.coli (25.5%)
Klebsiella species (19.1%)
Enterobacteriaceae (4.3%)

Park et al. (2007)%*

Kim et al. (2016)%®

Cheong et al. (2009)°

Heo et al. (2009)83

Tsung et al. (2013)%*

Streptococcus species (15.2%)
Staphylococcus species (4.6%)
Enterococcus species (3.3%)

Enterococcus species (13.0%)
Staphylococcus species (13.0%)
Streptococcus species (9.1%)

Streptococcus species (13.2%)
Enterococcus (4.2%)
Staphylococcus aureus (5.1%)

Streptococcus species (9.1%)
Staphylococcus species (6.1%)
Enterococcus species (1.5%)

Streptococcus species (19.1%)
Enterococcus species (12.8%)
Staphylococcus species (6.4%)

Vol. 72 No. 2, August 2018



01 35 ol Hol, e
S XEAHOF Escherichia coli®t Klebsiella
b oot RIS & 4 QUtHTable 1). &toll=,

~
[l
i

2
k]
oX
=
ox
o
1=}
o2
lo

ofy 4
fo
ok

o

S~
>,
o
i

offt

(o

b

2oy

o, Jl_n:
i i

e

2
ik
ox
a2 = o ©

o i fob O Y orE N

Mo
=2
)
il
N

Y

3

7
an

& fo
i)
o|X >
f; J
¥ 011'[ ‘D‘ ﬂ.llo
% N {-o il
1
o\ M
o >
r o
T Sk

1o o N F
1=}
o

fr ;
o
I,

o
=2

oy 2
oX

%

N

N

o2

M 1o

S d e
=
of,
o

E\J

o o

1o it of

o|X

o

o

T

oN T
>

ﬁ
b oo
[T

Ly

Ku}

£

o

oM,

o

k1

%0,

R

4o
o2 o] ¥

ox O
el
ok ox,

P

)

=,

ENINT

ox oX

of

I

offt
off

ofrt l
¥0,

;j:i o
>
97
o
&
o
>
e
=2

1o
ox

o

B
o
&

N8 2 oro 1 ook off &
ro,
o
ik
Shd
of.
r
i
ok,
ol
2
N

ox

)

o|X

3
T o
10

,ﬂ
0%
<t olN

Sk o, ¢
o e

[‘IT‘
D)
i3
oX,
=,
2
Jz

=

=}
o2
o
1o
o>
ok

I
4
20
>
T
>,
o T
ox 2 o
N
4
it
offt
rE
ok
jinss
o
ok
fr
|
rrt
o)

£
o

frood Kl
I,
fx
ok
X
=2
2
N
ik
of
o:
Zo
—d
=2,
o:
i

A A Bele S Asleld

[e)

e

o,
of
Ho ‘t{N

(polymorphonuclear leukocyte)”} 250/mm® ©]AF
W 5 o, oY TE TS A
Aar} o] Mol AR Al AR S AR,
Bl gy BolHE B R 57} Ztop
3 FF1L7} 250/mm’ o] o R ZUhet & 9o} P
SAIEE B Mol g agh 9-AIRE AP Al
4 Emoﬂi’} FEE £ QInh® Hao] HEpT) Aol 9
Qo= HEL 250/mm’ G W THETE 1/mm’4 W
/\ﬁ AARSHE. 3 o] 3HA| XS 2% B vl|oF AR 24
0% Wi % 9] WRol” A A ol o] B
A= 8= Aol 21, I T BAR) A= AL AT
5 S719) Q] o] Z7lo] BEHAE slof gk}
ARE WA o= Zlo] Washeh? ek uk ek 47
oF8 50%)HChE ol o 711okE 80%)} HlekEol %
) o] AAIA i Bl Wk $71o] HEHE Aol
S £ 4 Sleh BT AR U S ASHH
T oW 3F77} 250/mm° oo g F7hE apo] of
40%0]| A= o] vjQFER] ¢H=TCHculture-negative neutrocytic
ascites or culture negative SBP).*® o] ujoFE]#] ¢re 7
Qo= ot ¥FT7t 250/mm° oo R F7hE A=
B0l A o] mfjokE EhAbe} HISeh ) BIHE Kol o
ol AP At Bl o g Zestar FH A A A&

I e e

:ré
mﬁ o

F
o

44 g oy

Noogh ox 2 o

217} 250/mm® n|uto] A uk B2s vjok AAF AL thel
F7F vt s

bacterascites). ©|& AL

7427} QltHmonomicrobial non-neutrocytic

Q= B Alldo] AASHcolonization)

wjof TAYSI, HiFEe] BxfEolM e A A& glol A
Aep7h B4 7] wize] S40] fle 4= A7t 48 ¢l

t}. 3FA9F monomicrobial non-neutrocytic bacterascites
YARE Ao T SF AkA AR e =4 &8 AL
2 710 SAES R ARy ARl Buklon [ge
SHCE® webd] Mool chya 570k S71A) gk

= 49l S %2 44 Bt 38 PAS A

= o] W

LLLNI

g

5. Almer X& ME 7H2H

A M BeFEE Addle 2 AAF e B4y
gy 345 A4 AlE PHotHmanual counting). St
A A AZ2E Al A2 ARG =o] Wo| s}y
i Ze] o]& thAIS & Q= WSl tiEt At o] R Fir

AloFd](reagent strip)x= AW HAF EFoF JEE
2 MY o Al EA|(leukocyte esterase)?] SAES
Sh= Zlolth AlofuE o83t AARES gho] uig- Al 7t
SHA| o8 S Gl o H, 45-100%2] R, 91-100%2
E0]&, 50-100%2] YAd&%, 87-100%2] 242
U BAIRE AJobul S ol 3t ZA} WL
Boll APy AEA Berdel AAes
07 Aohng 0 BUSHE Ao| 73
33335 A (photospectrometer) S AHE-SF= HJ
T AFolMs BHEEAE AR ol
AT, ofo] HigtoA= & v At

ZFE AlZ 7REEE o8t B9 oYl &
St N Al A Aok 4= Qs iR, A3 Als
Al Wl AN %7} = shA]ek 95 7]7]= 250/mm®
o] e TR SETE AP WAl Sl o}

A % gonz Fost Bas”

AL

Il

Lkﬁr{u:rlr;ém:L

s o
rlo
e
)
co  Hon

)
ok

JZi
o
N,
E=Tu

E
ok

oZi
o

b o
oz

Hr RIoAo

X

|

0|
ot
5
i3

fok
i‘ﬁ
it
[T\
o M ot

6. OI%HY Mz =ared
AFoILt P 2L Aol
4 Buge

oJsto] HAPSh= oA Al
A oF 5% %*E% A}A] 8,
50-80%9] M- =2 AMES KHolth® o] X AldA Hut
4 IR M E 4 ARE ook *}Zlu} A At

4 et U BURT 6 4YEE 24 5 ]
ahiel,© oy Al Butelnh A AlRd Bt 7

RS A e S5 %0l hPY S 4 o
HOR F7KI, I3 G} jgelAl ole A 77

FEH, Sl & @dFol 1 g/dl 23, E] lactate

The Korean Journal of Gastroenterology



dehydrogenate (LDH)7} €% U] LDHS| Al AFohx] %3}
o] EEG X7} 50 moidL 27491 49, 440 A

X5 48A17F o|Foll AW BN FANA ThEY B 5
T 47k Az AR gk Gtk o Algy Bt
e AT & Yok E=3F wu 5 B alkaline
phosphatase >240 U/L 22 2] carcinoembryonic an-
tigen >6 ng/mLY AY WAE 92%, Eo]% 88%9 =&
ehs Aol o3 oAby AT Bure Nk & 9)

Hof, EZ49] glkaline phosphatase?} carcinoem-

bryomc antigen <=7} 448 =& & ¢ QA

7. Xl=

1) XIgAtE] E=(community acquired) XA Mo 2

et
AN HE ALY A Bore] HF S AR

Escherichia coli, Klebsiella pneumoniae, Streptococcus®)
™, o] #FEa XS hFE] Ulteo] Al 3Ah
/\ﬂ-’*_—%'_iial A=o] 3FAIA7E HAET Cefotaximed &
S = Ul ol Bo) 7Hd N Rof ubH o]k &}
IS Aﬂ:nl-/d Hulodo] X gof|A cefotaxime AF X 5= 7
AMEO] 76-98%F Wl =9k 5Y X Ea}t 109
|8229] X7 a7} u]stdct® Ceftriaxone A3 X &
73-100%9] =& 779 A5 Hoow ¥ cefotaxime
St N2 TS BThS Wa A S A
A Al Burd Aol A cefotaximes 70l 2 g¥ 6-84]

H1 2> g2

=

H

Zhupey A, ceftriaxoned: RO 1 g4 124]7Fatct
o2 3Rl 2 g AFshe o] dREY, A= VI
5-10 o]t}

X F9} ciprofloxacin
A% A BE cefotaxime X =&} H]S3l X2 ZIHE Ko 34
o AEesxd X8 gietog TeEsle] B L& 97
o792 ol 2d A7) Aol 7H B2 Aule], 45
9 o] gl IR A= AT ofloxacin A|F7} cefo-
taxime A% X859} H]S3 ATE Hol7|E &girt™ 31A)
gk =l A9 G5 AP Al B 2R A fluo-
roquinolone WAo] AX} £7}8tal ¢lo] fluoroquinolone?)
AUA A AEL Folt Hasit

Amoxicillin-clavulanic acid %

Song DS. Spontaneous Bacterial Peritonitis 59

Foll A IH Q] | elelEol A (extended spectrum beta-lac-
tamase) 44 FH7H Ao 4 A A Bt
(13-20%)}.c} tﬂ%ﬂ A A At EEa46-66%)°]
A =9k AX bl 271 2AE E?lli]-.54'57’59 Tt
HAy 7 X}‘?:_l’/‘j A4 B8 Enterococcustt me-
thicillin-resistant Staphylococcus aureus?} 72 THFA|
WA 18t okt vle sl =05 Wy 7he A Ald
A Bule Aok el A4 R4l Berddel 49
A0l AT AZRAZ ] tel YA o] Lerh 09570
u:tﬂ— q.o]:xﬂ LH/\% _‘;_L_f_ ol 1%} ok/\g_&oﬂ 0‘6' Poﬂﬂ 1?1_1]:_7}
Eob XA 95 A Aletd Hubdol vlste] APgEo]
=1} 5% Forandez ¥ A 1S Edlo] HUW 7
d, A7 oA gAYA A =+ o
AR, T o BE Sol thekAl W%*év}oﬂ ofet AP/ AMlet
A Hutedo] 93] ¢lz}ele B irt. Piano 5°&
=)

jm}
A AT BeE BHES POR & BA9] e

Aol Al A YA X EEA meropenem+daptomycin
A57F AU MEEAEY X5 ceftazidimeX Tt £ X

& BIE BTk Y ARy Bugel ARelA 271 4
58] Ao ARE S5 Ans) nEel A8H T
of Mejo] FRBITEOC ufeb Ay AR Berde] 2
A PPAE AT i dopA] WA FEe AU, 7
of $3%, A Aok Tefeto] Aeistoof Pk
4

3391 09 Aol elop Wazel 94 )

k

o
d

MIES £0]7] 91sto] 48-72417F & A@7+E 53
)
=

T sfolof st

A Al Bt #xke] oF 30-40%e A 7Hel A4
A7) o7 A =, A7]s ot
£ AFEE] ke At son $72 ALY Al
Bulol slabol| A cefotaximeRt X 29t 3} cefotaxime}
YRR R 15 g/kg, 394 1.0 g/kg) AF A8E 2
J|

of| Al AFLE(10% vs. 29%)3}F Al17]%5 2F3H10% vs. 33%)7}
O SRR A Ay Berge] A
mg/dL U9k, €4 FZgoted 1.0 mg/dL ]
I 520l Wio] S8 nhlol(<et),
dL o =2 €% AdotEd 1.0 mg/dL
) HAlE3ato] T 9180l #=a1(68%) &
A gE7h 2ol Hch e

)
o
=N
o
)
o
iy
|o

2 H| TGS ©) RS o] A

¢

2o 2 N 3R
g rlr
Q N

>
rr

Vol. 72 No. 2, August 2018



=

norfloxacin

4) X2 Zute| It

mj

(94% vs. 62%)

4

NA

o

o

T

9

T

HHH(41% vs. 28%), 370Y At

51 =
= =

A2

sfo] A2

#7e7] 9)
“

=
=

7] o] A8 %2
Q= gk ¥R

crorA
_9_’5}4’4’_56’79

[e]
w
=

MRS 717k w3t

]_

2
pil

A AL

[e]

2

[e)
Y2 golnE o7}

WA Aol A
spui, 47171e]

s

1

K
7

“

S
ay

I
=
=

[e)
=]
T

H
A7}

L

ok pA| gt o

o] A

H AE
T8

oFo
wo—

o Hul oy

21 27} A2 AHo| v|3he] 25% o]AF X
3AIE Al

-
e

Zxpof A

T

2

ey

g A9 AR E8o]

]

A
f

9

131,% o]

2
[
=

QAL olxy Haredol
)

29
[e]

AtQ| Okt offey

o1l

od

r

F

A= 19U APEEo]

oA =

B0
ol
r

X0
Tl

I

4

1 Al

<0

3) At

=
=

=
Ay

5;::4

S} 400

&
=
.

R=pAY
%(3.9% vs.
]

o

=

=g
=
Al

=

&

A

Gl

o Ao A rifaximin 1,200 mg/day 917} norfloxacin

q

VS

Qofet 2ol ofA} of

o

=

L
-

R A Ay B

3t
=
=

=

Q]

2
[¢)

=
L2

)

JAFC & norfloxacin
FolA] AP A et

b ashn®
ash, 27] AR

YA AL-g-o]
= O
=23
o
:‘é

5

DX

B
4
%

]_

[¢)

Qr
rifaximin¥} norfloxacin
[e)

sol 7 A7k

HH
L
o

H
29

o
PYA] 25271

],
[e]

Rl

2
O,

oA 3l
E.o]

o

A At Bl o &
L

70%0] Gtet® wtebA] o)

713kl =

S &
i

=
AL 60%A 3% 2 FAEATEY SR B2 oA

400 mg/day Fofo] H[3}e] 674

ok

o}

7171 §1
ulod

al

A8}

7

]
hil

=18
&)
‘(’)‘g SF
T
G

al

%S
S

kS

o] 772l Az Al
A

[6}
norfloxacin®|t}. 7t nor-

t 57119 AG-E Bernard

il

=73

2
[e]

Q-

[€)

L

.

A
A ojse] BAgo] of
o]

=

=

=
~

A

Jo;]—
o} Chavez-Tapia

14

o

O

T

H
wol AHg¥l

floxacin 400 mg< o}%

ik

o
A

}_

7
A= 7t norfloxacinE.th ceftriaxone

125 olthel A4 Ay Here
Wl 3uakao|gte”

AWF B B

8. O
5{1‘—4‘.70772 O‘.ﬂ
FAHH. o]

=
=

of

2 Agp

A

3}

&

fa S|
i=1

efotol 4

RHOfAL LRt O

5

k=l

74

EE

Ho

o] 22t} 3

WS FRAAZ, ALY AT
}.

&3]

(e}
= a2

g

X

PIA Wi 2] Ths

o 77k Bash, Y

]

Ll

=(1.5 g/dL oJsho|w ZHEH(Child-Pugh

Ho

Tejstolol 371,

A
w

SHA|

o

Al =

=
=

s
A

HIA]
The Korean Journal of Gastroenterology

ZAplI A o

]_

2
[e]
Rl

]_

vl

3 mg/dL)
H

a0}l d =12 mg/dL, BUN>25 mg/dL) & AUES

ke

Z2(Na<130 mmol/L)S &

score
=



10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES

. Fernandez J, Navasa M, Gbmez J, et al. Bacterial infections in cir-

rhosis: epidemiological changes with invasive procedures and
norfloxacin prophylaxis. Hepatology 2002;35:140-148.

. Caly WR, Strauss E. A prospective study of bacterial infections in

patients with cirrhosis. J Hepatol 1993;18:353-358.

. Conn HO. Spontaneous peritonitis and bacteremia in Laennec’s

cirrhosis caused by enteric organisms. A relatively common but
rarely recognized syndrome. Ann Intern Med 1964;60:568-580.

. Garcia-Tsao G. Spontaneous bacterial peritonitis: a historical

perspective. J Hepatol 2004;41:522-527.

. Tandon P, Garcia-Tsao G. Bacterial infections, sepsis, and multi-

organ failure in cirrhosis. Semin Liver Dis 2008;28:26-42.

. Cheong HS, Kang Cl, Lee JA, et al. Clinical significance and out-

come of nosocomial acquisition of spontaneous bacterial peri-
tonitis in patients with liver cirrhosis. Clin Infect Dis 2009;48:
1230-1236.

. Wiest R, Lawson M, Geuking M. Pathological bacterial trans-

location in liver cirrhosis. J Hepatol 2014;60:197-209.

. ChenY, Yang F, Lu H, et al. Characterization of fecal microbial

communities in patients with liver cirrhosis. Hepatology 2011,
54:562-572.

. Pardo A, Bartoli R, Lorenzo-Zuhiga V, et al. Effect of cisapride on

intestinal bacterial overgrowth and bacterial translocation in
cirrhosis. Hepatology 2000;31:858-863.

Slocum MM, Sittig KM, Specian RD, Deitch EA. Absence of in-
testinal bile promotes bacterial translocation. Am Surg 1992;
58:305-310.

Bolognesi M, Merkel C, Bianco S, et al. Clinical significance of the
evaluation of hepatic reticuloendothelial removal capacity in pa-
tients with cirrhosis. Hepatology 1994;19:628-634.

Fierer J, Finley F. Deficient serum bactericidal activity against
Escherichia coli in patients with cirrhosis of the liver. J Clin Invest
1979;63:912-921.

Nouri-Aria KT, Alexander GJ, Portmann BC, Hegarty JE, Eddleston
AL, Williams R. T and B cell function in alcoholic liver disease. J
Hepatol 1986;2:195-207.

Runyon BA, Morrissey RL, Hoefs JC, Wyle FA. Opsonic activity of
human ascitic fluid: a potentially important protective mecha-
nism against spontaneous bacterial peritonitis. Hepatology
1985;5:634-637.

Runyon BA. Low-protein-concentration ascitic fluid is predis-
posed to spontaneous bacterial peritonitis. Gastroenterology
1986;91:1343-1346.

Llach J, Rimola A, Navasa M, et al. Incidence and predictive
factors of first episode of spontaneous bacterial peritonitis in
cirrhosis with ascites: relevance of ascitic fluid protein concentration.
Hepatology 1992;16:724-727.

Guarner C, Sola R, Soriano G, et al. Risk of a first community-ac-
quired spontaneous bacterial peritonitis in cirrhotics with low as-
citic fluid protein levels. Gastroenterology 1999;117:414-419.

Bernard B, Grangé JD, Khac EN, Amiot X, Opolon P, Poynard T.
Antibiotic prophylaxis for the prevention of bacterial infections in
cirrhotic patients with gastrointestinal bleeding: a meta-analysis.
Hepatology 1999;29:1655-1661.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Song DS. Spontaneous Bacterial Peritonitis 671

Nischalke HD, Berger C, Aldenhoff K, et al. Toll-like receptor (TLR)
2 promoter and intron 2 polymorphisms are associated with in-
creased risk for spontaneous bacterial peritonitis in liver
cirrhosis. J Hepatol 2011;55:1010-1016.

Bruns T, Peter J, Reuken PA, et al. NOD2 gene variants are a risk
factor for culture-positive spontaneous bacterial peritonitis and
monomicrobial bacterascites in cirrhosis. Liver Int 2012;32:
223-230.

Trikudanathan G, Israel J, Cappa J, O'Sullivan DM. Association be-
tween proton pump inhibitors and spontaneous bacterial peri-
tonitis in cirrhotic patients - a systematic review and meta-analysis.
Int J Clin Pract 2011;65:674-678.

Choi EJ, Lee HJ, Kim KO, et al. Association between acid sup-
pressive therapy and spontaneous bacterial peritonitis in cir-
rhotic patients with ascites. Scand J Gastroenterol 2011;46:
616-620.

Goel GA, Deshpande A, Lopez R, Hall GS, van Duin D, Carey WD.
Increased rate of spontaneous bacterial peritonitis among cir-
rhotic patients receiving pharmacologic acid suppression. Clin
Gastroenterol Hepatol 2012;10:422-427.

YuT, Tang, Jiang L, Zheng, Xiong W, Lin L. Proton pump inhibitor
therapy and its association with spontaneous bacterial peri-
tonitis incidence and mortality: a meta-analysis. Dig Liver Dis
2016;48:353-359.

Kim JH, Lim KS, Min YW, et al. Proton pump inhibitors do not in-
crease the risk for recurrent spontaneous bacterial peritonitis in
patients with cirrhosis. J Gastroenterol Hepatol 2017;32:
1064-1070.

Senzolo M, Cholongitas E, Burra P, et al. Beta-blockers protect
against spontaneous bacterial peritonitis in cirrhotic patients: a
meta-analysis. Liver Int 2009;29:1189-1193.

Such J, Runyon BA. Spontaneous bacterial peritonitis. Clin Infect
Dis 1998;27:669-674; quiz 675-666.

Kim JH, Jeon YD, Jung lY, et al. Predictive factors of spontaneous
bacterial peritonitis caused by gram-positive bacteria in patients
with cirrhosis. Medicine (Baltimore) 2016;95:3489.

Runyon BA, Hoefs JC. Ascitic fluid analysis in the differentiation
of spontaneous bacterial peritonitis from gastrointestinal tract
perforation into ascitic fluid. Hepatology 1984;4:447-450.
Runyon BA, Hoefs JC, Morgan TR. Ascitic fluid analysis in malig-
nancy-related ascites. Hepatology 1988;8:1104-1109.
Akriviadis EA, Runyon BA. Utility of an algorithm in differentiating
spontaneous from secondary bacterial peritonitis. Gastroenterology
1990;98:127-133.

Kim JJ, Tsukamoto MM, Mathur AK, et al. Delayed paracentesis
is associated with increased in-hospital mortality in patients with
spontaneous bacterial peritonitis. Am J Gastroenterol 2014;
109:1436-1442.

Runyon BA, Canawati HN, Akriviadis EA. Optimization of ascitic
fluid culture technique. Gastroenterology 1988;95:1351-1355.
Kim SU, Kim DY, Lee CK, et al. Ascitic fluid infection in patients
with hepatitis B virus-related liver cirrhosis: culture-negative
neutrocytic ascites versus spontaneous bacterial peritonitis. J
Gastroenterol Hepatol 2010;25:122-128.

. Runyon BA. Monomicrobial nonneutrocytic bacterascites: a var-

iant of spontaneous bacterial peritonitis. Hepatology 1990;12:

Vol. 72 No. 2, August 2018



62

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

S Y My =2

710-715.

Koulaouzidis A, Leontiadis G, Abdullah M, et al. Leucocyte ester-
ase reagent strips for the diagnosis of spontaneous bacterial per-
itonitis: a systematic review. Eur J Gastroenterol Hepatol
2008;20:1055-1060.

Nguyen-Khac E, Cadranel JF, Thevenot T, Nousbaum JB. Review
article: the utility of reagent strips in the diagnosis of infected as-
cites in cirrhotic patients. Aliment Pharmacol Ther 2008;28:
282-288.

Rerknimitr R, Limmathurotsakul D, Bhokaisawan N, Kongkam P,
Treeprasertsuk S, Kullavanijaya P. A comparison of diagnostic ef-
ficacies among different reagent strips and automated cell count
in spontaneous bacterial peritonitis. J Gastroenterol Hepatol
2010;25:946-950.

Oey RC, Kuiper JJ, van Buuren HR, de Man RA. Reagent strips are
efficient to rule out spontaneous bacterial peritonitis in
cirrhotics. Neth J Med 2016;74:257-261.

Angeloni S, Nicolini G, Merli M, et al. Validation of automated
blood cell counter for the determination of polymorphonuclear
cell count in the ascitic fluid of cirrhotic patients with or without
spontaneous bacterial peritonitis. Am J Gastroenterol 2003;
98:1844-1848.

Cereto F, Genesca J, Segura R. Validation of automated blood cell
counters for the diagnosis of spontaneous bacterial peritonitis.
Am J Gastroenterol 2004;99:1400.

Soriano G, Castellote J, Alvarez C, et al. Secondary bacterial peri-
tonitis in cirrhosis: a retrospective study of clinical and analytical
characteristics, diagnosis and management. J Hepatol 2010;
52:39-44.

Teh SH, Nagorney DM, Stevens SR, et al. Risk factors for mortality
after surgery in patients with cirrhosis. Gastroenterology 2007;
132:1261-1269.

Wu SS, Lin 0S, Chen YY, Hwang KL, Soon MS, Keeffe EB. Ascitic
fluid carcinoembryonic antigen and alkaline phosphatase levels
for the differentiation of primary from secondary bacterial peri-
tonitis with intestinal perforation. J Hepatol 2001;34:215-221.
Runyon BA, Akriviadis EA, Sattler FR, Cohen J. Ascitic fluid and se-
rum cefotaxime and desacetyl cefotaxime levels in patients
treated for bacterial peritonitis. Dig Dis Sci 1991;36:1782-1786.
Felisart J, Rimola A, Arroyo V, et al. Cefotaxime is more effective
than is ampicillin-tobramycin in cirrhotics with severe infections.
Hepatology 1985;5:457-462.

Ricart E, Soriano G, Novella MT, et al. Amoxicillin-clavulanic acid
versus cefotaxime in the therapy of bacterial infections in cir-
rhotic patients. J Hepatol 2000;32:596-602.

Tuncer |, Topcu N, Durmus A, Turkdogan MK. Oral ciprofloxacin
versus intravenous cefotaxime and ceftriaxone in the treatment
of spontaneous bacterial peritonitis. Hepatogastroenterology
2003;50:1426-1430.

Franca A, Giordano HM, Seva-Pereira T, Soares EC. Five days of
ceftriaxone to treat spontaneous bacterial peritonitis in cirrhotic
patients. J Gastroenterol 2002;37:119-122.

Goémez-Jiménez J, Ribera E, Gasser |, et al. Randomized trial com-
paring ceftriaxone with cefonicid for treatment of spontaneous
bacterial peritonitis in cirrhotic patients. Antimicrob Agents
Chemother 1993;37:1587-1592.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Baskol M, Gursoy S, Baskol G, Ozbakir O, Guven K, Yucesoy M.
Five days of ceftriaxone to treat culture negative neutrocytic as-
cites in cirrhotic patients. J Clin Gastroenterol 2003;37:
403-405.

Terg R, Cobas S, Fassio E, et al. Oral ciprofloxacin after a short
course of intravenous ciprofloxacin in the treatment of sponta-
neous bacterial peritonitis: results of a multicenter, randomized
study. J Hepatol 2000;33:564-569.

Navasa M, Follo A, Llovet JM, et al. Randomized, comparative
study of oral ofloxacin versus intravenous cefotaxime in sponta-
neous bacterial peritonitis. Gastroenterology 1996;111:
1011-1017.

Park MK, Lee JH, Byun YH, et al. Changes in the profiles of causa-
tive agents and antibiotic resistance rate for spontaneous bacte-
rial peritonitis: an analysis of cultured microorganisms in recent
12 years. Korean J Hepatol 2007;13:370-377.

Piano S, Fasolato S, Salinas F, et al. The empirical antibiotic treat-
ment of nosocomial spontaneous bacterial peritonitis: results of
a randomized, controlled clinical trial. Hepatology 2016;63:
1299-1309.

Fernandez J, Acevedo J, Castro M, et al. Prevalence and risk fac-
tors of infections by multiresistant bacteria in cirrhosis: a pro-
spective study. Hepatology 2012;55:1551-1561.

Song JY, Jung SJ, Park CW, et al. Prognostic significance of in-
fection acquisition sites in spontaneous bacterial peritonitis: no-
socomial versus community acquired. J Korean Med Sci
2006;21:666-671.

Kim MJ, Song KH, Kim NH, et al. Clinical outcomes of sponta-
neous bacterial peritonitis due to extended-spectrum beta-lacta-
mase-producing Escherichia coli or Klebsiella pneumoniae: a
retrospective cohort study. Hepatol Int 2014;8:582-587.

Song KH, Jeon JH, Park WB, et al. Clinical outcomes of sponta-
neous bacterial peritonitis due to extended-spectrum beta-lacta-
mase-producing Escherichia coli and Klebsiella species: a retro-
spective matched case-control study. BMC Infect Dis 2009;9:41.
Ariza X, Castellote J, Lora-Tamayo J, et al. Risk factors for resist-
ance to ceftriaxone and its impact on mortality in community,
healthcare and nosocomial spontaneous bacterial peritonitis. J
Hepatol 2012;56:825-832.

Umgelter A, Reindl W, Miedaner M, Schmid RM, Huber W. Failure
of current antibiotic first-line regimens and mortality in hospi-
talized patients with spontaneous bacterial peritonitis. Infection
2009;37:2-8.

Fernandez J, Tandon P, Mensa J, Garcia-Tsao G. Antibiotic prophy-
laxis in cirrhosis: good and bad. Hepatology 2016;63:2019-2031.
Jalan R, Fernandez J, Wiest R, et al. Bacterial infections in cir-
rhosis: a position statement based on the EASL special confer-
ence 2013. J Hepatol 2014;60:1310-1324.

Follo A, Llovet JM, Navasa M, et al. Renal impairment after spon-
taneous bacterial peritonitis in cirrhosis: incidence, clinical
course, predictive factors and prognosis. Hepatology 1994;20:
1495-1501.

Ruiz-del-Arbol L, Urman J, Fernandez J, et al. Systemic, renal, and
hepatic hemodynamic derangement in cirrhotic patients with
spontaneous bacterial peritonitis. Hepatology 2003;38:
1210-1218.

The Korean Journal of Gastroenterology



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Sort P, Navasa M, Arroyo V, et al. Effect of intravenous albumin
on renal impairment and mortality in patients with cirrhosis and
spontaneous bacterial peritonitis. N Engl J Med 1999;341:
403-409.

Sigal SH, Stanca CM, Fernandez J, Arroyo V, Navasa M. Restricted
use of albumin for spontaneous bacterial peritonitis. Gut
2007;56:597-599.

Rimola A, Garcia-Tsao G, Navasa M, et al. Diagnosis, treatment
and prophylaxis of spontaneous bacterial peritonitis: a con-
sensus document. International Ascites Club. J Hepatol 2000;
32:142-153.

Goulis J, Patch D, Burroughs AK. Bacterial infection in the patho-
genesis of variceal bleeding. Lancet 1999;353:139-142.
Goulis J, Armonis A, Patch D, Sabin C, Greenslade L, Burroughs
AK. Bacterial infection is independently associated with failure
to control bleeding in cirrhotic patients with gastrointestinal
hemorrhage. Hepatology 1998;27:1207-1212.

Bernard B, Cadranel JF, Valla D, Escolano S, Jarlier V, Opolon P.
Prognostic significance of bacterial infection in bleeding cirrhotic
patients: a prospective study. Gastroenterology 1995;108:
1828-1834.

Vivas S, Rodriguez M, Palacio MA, Linares A, Alonso JL, Rodrigo
L. Presence of bacterial infection in bleeding cirrhotic patients is
independently associated with early mortality and failure to con-
trol bleeding. Dig Dis Sci 2001;46:2752-2757.

Chavez-Tapia NC, Barrientos-Gutierrez T, Tellez-Avila F, et al.
Meta-analysis: antibiotic prophylaxis for cirrhotic patients with
upper gastrointestinal bleeding - an updated Cochrane review.
Aliment Pharmacol Ther 2011;34:509-518.

Soriano G, Guarner C, Tomas A, et al. Norfloxacin prevents bacte-
rial infection in cirrhotics with gastrointestinal hemorrhage.
Gastroenterology 1992;103:1267-1272.

Fernandez J, Ruiz del Arbol L, Gdmez C, et al. Norfloxacin vs cef-
triaxone in the prophylaxis of infections in patients with ad-
vanced cirrhosis and hemorrhage. Gastroenterology 2006;131.:
1049-1056; quiz 1285.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Song DS. Spontaneous Bacterial Peritonitis

63

Grangé JD, Roulot D, Pelletier G, et al. Norfloxacin primary pro-
phylaxis of bacterial infections in cirrhotic patients with ascites:
a double-blind randomized trial. J Hepatol 1998;29:430-436.
Terg R, Fassio E, Guevara M, et al. Ciprofloxacin in primary pro-
phylaxis of spontaneous bacterial peritonitis: a randomized, pla-
cebo-controlled study. J Hepatol 2008;48:774-779.

Fernandez J, Navasa M, Planas R, et al. Primary prophylaxis of
spontaneous bacterial peritonitis delays hepatorenal syndrome
and improves survival in cirrhosis. Gastroenterology 2007;133:
818-824.

Kim J, Kang Cl, Joo EJ, et al. Risk factor of community-onset spon-
taneous bacterial peritonitis caused by fluoroquinolone-re-
sistant Escherichia coli in patients with cirrhosis. Liver Int
2014;34:695-699.

Tité L, Rimola A, Ginés P, Llach J, Arroyo V, Rodés J. Recurrence
of spontaneous bacterial peritonitis in cirrhosis: frequency and
predictive factors. Hepatology 1988;8:27-31.

Ginés P, Rimola A, Planas R, et al. Norfloxacin prevents sponta-
neous bacterial peritonitis recurrence in cirrhosis: results of a
double-blind, placebo-controlled trial. Hepatology 1990;12:
716-724.

Elfert A, Abo Ali L, Soliman S, lbrahim S, Abd-Elsalam S.
Randomized-controlled trial of rifaximin versus norfloxacin for
secondary prophylaxis of spontaneous bacterial peritonitis. Eur
J Gastroenterol Hepatol 2016;28:1450-1454.

Heo J, Seo YS, Yim HJ, et al. Clinical features and prognosis of
spontaneous bacterial peritonitis in korean patients with liver cir-
rhosis: a multicenter retrospective study. Gut Liver 2009;3:
197-204.

Tsung PC, Ryu SH, Cha IH, et al. Predictive factors that influence
the survival rates in liver cirrhosis patients with spontaneous
bacterial peritonitis. Clin Mol Hepatol 2013;19:131-139.

The Korean Association for the Study of the Liver (KASL). KASL
clinical practice guidelines for liver cirrhosis: Ascites and related
complications. Clin Mol Hepatol 2018 July 9. [Epub ahead of
print]

Vol. 72 No. 2, August 2018



