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Prevalence and predictors of spontaneous bacterial peritonitis in cirrhotic patients

unresponsive to third generation cephalosporins in Prapokklao Hospital
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**Adult & Elderly Department, Phrapokklao Nursing College

Abstract

Background: Spontaneous bacterial peritonitis (SBP)
is one of the common infections in cirrhotic patients
with ascites. SBP is typically caused by gram-
negative bacteria. There has been an increase in the
number of SBP cases caused by third generation
cephalosporin-resistant bacteria nowadays.
Objectives: To study the prevalence and predictors
of third generation cephalosporin-unresponsive
(resistance) SBP in Prapokklao Hospital; to study
the prevalence and type of third generation
cephalosporin-resistant organisms, and to study the
mortality rate and its predictors.

Materials and Methods: A retrospective study of the
cirrhotic patients with SBP admitted from October
2013 to December 2018 in Prapokklao Hospital.
Patient characteristics, clinical presentation,
treatments, and outcomes were collected. Binary
logistic regression analysis was used to identify the
predictors of third generation cephalosporin-
unresponsive SBP.

Results: We identified 93 cirrhotic patients with SBP.
The prevalence of third generation cephalosporin-
unresponsive SBP was 23.7%, while 26.9% of

infections were culture-positive SBP. The most

common third generation cephalosporin-resistant
organism was ESBL-producing Escherichia coli at
32%, followed by Enterococcus spp. at 12%. The
most common third generation cephalosporin-
resistant organism isolated from blood culture was
also ESBL-producing Escherichia coli at 18.8%,
followed by Enterococcus sp., ESBL-producing
Klebsiella pneumoniae at 6.3%. An independent
predictor of third generation cephalosporin-resistant
SBP was the use of third generation cephalosporin
antibiotics in the past 90 days (OR 3.89, 95% CI
1.33-11.36). All cause mortality rate was 18.3%. An
independent predictor for mortality was the INR
greater than 2.2 at the time of diagnosis of SBP (OR
5.20, 95% CI 1.18-22.99).

Conclusion: The history of third generation
cephalosporin usage in the past 90 days helps
clinicians to identify cirrhotic patients with SBP who
should receive broader empirical antibiotics that can
cover third generation cephalosporin-resistant
pathogens.

Keywords: third generation cephalosporin,
spontaneous bacterial peritonitis, unresponsive,

resistant
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neous bacterial peritonitis, SBP) Hunzfiny e
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ldannIaTIamy Ascites PMN ananinyiniy 250
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Monobacteria %%am’aﬂ&iwméaﬁ]’m Ascites culture
(culture-negative SBP)® warielsasniiuuyuadis
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1. Lﬁ'aﬁﬂmqunLm:‘*nﬁmam%aLmﬂﬁﬁfﬂ
linavanasdonslonanlaatosn éuﬁ 3

2. Wadnuiladpidssidnadansliaay
suasaaeonlagtasn éu‘ﬁ' 3 lugﬂwﬁ'ﬁm'sz SBP

3. adnmdanany uasilaiodesiiinasie
mn?«'m%‘imaaﬁﬂwﬁﬁﬂn: SBP

JaquazIEms
giJLl,iJUﬂ”liﬁﬂ‘]sn: Retrospective descriptive
study Fnsansrinmaiumswnzidelasldiinlu
Fa31ias 10-20 &% ani1 1 8% uaslfimnegeluwaa
Hemoculture SlamaasranuiBorndn (e oy
25Un& (conventional method)’ ualuns3sil 14ms
Funatwisdainlutesriass1o5% Conventional

method
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d3a31 el alpha = 0.05, power = 0.8, p1° = 0.38,
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1. Lﬂmjﬂaﬂﬁmﬁaﬁ"ﬁ%’umﬁﬁaﬁﬂma:
Lﬁaqﬁaaﬁadﬁmanmﬁ@ﬂgwgﬁ laodl Ascites PMN
NNNINRIBLNNY 250 cell/mm’

2. fiWa Ascites culture ¥38 Hemoculture
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L8z Hemoculture negative “?Hﬁ%’umﬂﬁ"’fﬂu:mﬁu
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4. ;Eﬂmﬁ"t&iﬁﬁmmﬁﬁaﬁﬂmaz SBP 3w
iU Ascites culture 1Lz Hemoculture negative

5. lu'ldSun1sdaay ascites profile
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1. N3t Ascites culture positive: Ascites
culture TwiTof Response @iammjmﬂﬁﬂaaﬂﬁu
i 3 (lWieldsunsinundisendjiuzngala
Aa%)

2. n3tbHQA Ascites culture negative:

21 ﬁﬂ%ﬂﬁ Hemoculture positive:
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Hemoculture 4 %38 Response §as1ngw
o lagdaSu ﬁ:uﬁ' 3 (lidnazldsunissnundae
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2.2 é’ﬂ’mﬁ Hemoculture negative:
(Fadontamzgilasuendjiuznduianlaadodu
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- Laboratory response Wa Ascites
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PMN a@8JNINNT1 WIaLviniu Saeaz 25 [gunuen
Aawinw® wie

- Clinical response (lﬂupjﬂmﬁvlﬂ
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21 E‘TﬂWﬁ Hemoculture positive:
Hemoculture 3170 Resist @iammjmﬁﬂimﬂa’%u
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1. 18 Descriptive statistic Uiiﬂﬁﬂia%lavﬁu
bR iaga@imﬁa\‘lLLamLﬂummﬁ'mm:ﬁnﬁmmu
IAITIN “ﬁagmﬂumjmmmLﬂummﬁuaﬁaﬂa:

2. 14 Bivariate analysis szwinsiladuidusfiu
mmauauaa@iammjmsﬁﬂaaﬂa?u g’u"?i 3 ey
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Fisher's Exact Chi-square

3. 14 Multivariate analysis sensiladuides
fumsaavauasdatonlagdadn jwﬁl 3 UAZIERIN
ﬂa%’mémﬁ'nmn%u%’imaagﬂ”ﬂazl @728 Binary
logistic regression analysis lasfaiiandiunlsan
Bivariate 71iidin p ®aunimiawrinfiy 0.2 g
Model M33taazd (Mnuadtpdaynmesdaain
Multivariate analysis °7i p < 0.05)

mﬁLmﬁ:ﬁiagm%mﬁa%wm 1#lsuns
IBM SPSS statistics 118344 24

NamsANE
ffidunuainisinmsin 93 au g]j’ﬂmﬁmu
auaa@iamﬂgmmwhaﬂa’%uﬁ:uﬁ 3 mIn 71 g
(Yo88z 76.3) ;j”ﬂmﬁiu’muauam’amn@'u
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Foyafinugm TInKN naalainauauasae NANADUAKDIGD p-value
(n=93) i laatlaSn i:wﬁ' 3 i laalosn s:uﬁ 3°
(5asaz) (n=22) (Sauaz) (n=71) (Sauag)

a’lqmsﬂ @) 56.8 58.8 57 0.50
L@ 0.81
WA 46 (49.5) 11 (50) 35 (49.3)
WATE 47 (50.5 11 (50) 36 (50.7)
mmqmaaéfvuﬁa 0.70
WOANDTaA 29 (31.2) 8 (36.4) 21 (29.6)
h$adueniaud 22 (23.7) 3 (13.6) 19 (26.7)
"Lﬁaﬁu5maus?1/gﬁéﬁumummamaﬁu/ 11 (11.8) 3(13.6) 8 (11.3)
Tuiuazaualuey
ANNNT 1 ARG laun 19 (20.4) 4 (18.2) 15 (21.1)

waanagaauaz Saduaniaud

waanazaauazhiadudniaud

waanazaauaz hSsdudnizuiuacd

waanagaauazidumuaniaddadiy

wazh¥adudnizud
linnusng 12 (12.9) 4 (18.2) 8 (11.3)
Child-Pugh score 0.32
Child-Pugh A, B** 35 (37.7) 6 (27.3) 29 (40.8)
Child-Pugh C 58 (62.3) 16 (72.7) 42 (59.2)
MELD score” (W#®) 8-40 15-40 8-40 0.28
ALady + ﬁ’lLﬁmLuummg’m 253+75 26.8 + 6.0 249+79
Wounin 18 13 (14.0) 1 (4.5) 12 (16.9)
wnnirsaviniy 18 68 (73.1) 17 (77.3) 50 (70.4)
21N1IUAZAINITUEA
kit 74 (79.6) 19 (86.4) 55 (77.5) 0.55
1avias 66 (71) 15 (68.2) 50 (70.4) 1.00
aanldansou 19 (20.4) 3(13.6) 16 (22.5) 0.37
TR 31 (33.3) 12 (54.5) 19 (26.8) 0.04
Usziaddlaluada aghaias 2 afsdaddendt (au) 2(2.2) 1 (4.5) 1(1.1) 0.38

* @A77 Child-Pugh score A, B tiasnnnguiilinauauasdaiswlagdeiuiui 3 lididanudf child-Pugh A

# uauanlivin 80 1o lasnndihofifinaaraieameiasdjianshiasuamusdrfidadldduim MELD score 13 1a

a Swmanldrinfiianansadiwin MELD score lef lunguiildnavauasdaionlasdasu jufl 3 iy 18 T

b Swrnanldufizusnd1wIns MELD score 'lof ElunéuﬁmauauawiaLﬁnWIaaﬂa’%u Jufl 3 1y 62 318
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a131911 2 TagadwaaTaniesl jianmsvesgiholumsénmnaunisinm

AuaasIMeRasl)ianns

NINRNA (n=93)

naalainauanasde

naunauaAaIa p-value
wlaaasn sq'uﬁ 3 i laalasn *éw?il 3°
(n=22) (n=71)
Usinaufiadeanlusinfoysasios @) 370-44,258 370-16,670 384-44,258 0.23
duade + dudoauuinasgiu cellsimm?) 6,640.1 + 8,107.2 5,512.7 + 4,614.91 6,969.0 + 8,870.3
ﬂ%mmﬁﬂmﬂalmfwLﬁaq'ﬁ'aqﬁaa* (W&e) 253-39,832 253-14,170 254-39,832 0.14
Anady £ andeuunnasgiu (cells/mm’) 5,667.7 + 7518.9 4,536.9 + 3,812.9 6,018.1+ 8,331.5
ﬂ‘%mmiﬂsﬁﬂufhLf]ai_qmiaaﬁaa*a (W&y) 0.2-5.0 0.2-2.7 0.3-5.0 0.77
A + @htﬁmmummﬁm (g/dL) 1308 1.3+07 1309
Punandaiionunluifon* (W) 1,000-92,000 1,100-19,850 1,000-92,000 0.08
ALaay + ﬁﬂLﬁmmummgm (cells/mm?®) 11,387.5 + 11,579.5 6,877.3 + 4,459.1 12,773.5 + 12,730.8
runmdlulnaduluwian* (@Fy) 2.5-14.4 2.5-14.4 47-13.4 1.00
ALady + @hLﬁmLuummg’m (g/dL) 9.4 +21 95+ 26 9.4+20
USunmnIaian* (Way) 23,000-728,000 23,000-322,000 35,000-728,800 1.00
ﬁ’lmgﬂ + ﬁ’lLﬁUGLU%N’W}Sg’m (CeIIs/mms) 119,641.3+ 96,212.2 106,409.1% 65,374.1 123,800 £+ 104,087.1
AnaIniunt (W) 0.47-10.1 0.71-10.1 0.5-5.3 0.70
fiade + ﬂ'nfimmummgm (mg/dL) 1815 22+26 1610
#1 total bilirubin* (A&e) 0.3-33.4 0.3-29.0 0.5-33.4 0.73
fiade + ml,fimmummgm (mg/dL) 6.8+79 8.1+89 65+7.7
daydulwien* (Way) 1.1-3.2 1.5-2.9 1.1-3.2 0.47
fiade + mtﬁmmummgm (g/dL) 21+04 21+04 21+05
lodanluiaar (i) 116.6-141.0 116.9-141.0 116.6-141.0 0.46
Auad + AudoauusnaIgu (mEQL) 129.9 £ 5.3 130.0 £ 6.2 129.9 £ 5.1
INR* (Wée) 1.1-6.5 1.1-3.0 1.7-6.5 0.86
A + @mﬁ'mmummgm 19£0.8 1.8+05 1.9£0.9

* Funmmed fagunansusnen

a 1# chi-square WipuifinuySinalusdivluinbeysesrias awannei 3

gﬂ’)ﬂ‘ﬁl Ascites culture positive 25 318
(3opaz 26.9) Negative 67 18 (Sauaz 72.0) hifidoya
1 9189 (Fouaz 1.1) mjwﬁ Ascites culture positive
Lﬂumjuﬁ"l,mauauaa@iamﬂaaﬂﬁu 'g'w?i 3 yioAm
14 318 (3088 56.0) I@m%aﬁwumﬂﬁq@ flo
Escherichia coli ESBL 8 T8 (30882 32.0) 3098941
fla Klebsiella pneumoniae ESBL 2 318 (‘fasla: 8.0)
Wué/ﬂm“?i Hemoculture positive 32 318 (Fa8az 34.4)
Negative 57 318 (Sawaz 61.3) lifidaya 4 1w
(30882 4.3) mj&l“?ll Hemoculture positive Lﬂumjuﬁ"l,xi
aavanaddatonlaglasu iq'uﬁ 3 ¥Ew 10 1
(30982 31.3) T@ﬂL%aﬁwumnﬁq@ fia Escherichia
coli ESBL 6 A (30882 18.8) 7848431 fla Klebsiella

pneumoniae ESBL, Enterococcus sp. THaas 2 8
(30882 6.3)

\flonasaudly Bivariate analysis wuilade
L?ﬂaﬁﬁwa@iami"l,ajmauauad@iammaaﬂa%ug'uﬁ 3
Iu;d”ﬂm“?'iﬁmq: sBP ldun n1vldTusingu
mWIaaﬂa’%ug’uﬁ 3 1um19 90 Tuirwan (p=0.01)
ﬂi:i'awal,wwn%aéa@iammjmmﬂiaaﬂa’%ug’uﬁ 3
(p = 0.07) (M7 3) Wiashamazeudaie
Multivariate analysis WuLsailadpidefifitodda
neadi@ Ao maldsuenguonlasdaiu ju“?‘i 3u
%29 90 T AN (odd ratios 3.89, 95%CI 1.33-

11.36, p = 0.01) (151971 4)
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@13191 3 Bivariate analysis 3zwi9i9301&9 uazmInausuasdaisWlaaaTu juf 3 lugihe sBP

RGN

nanldnavanasdainnlaglasn njuasuauasdainnlaslasn X2  p-value
3wl 3 (n=22) (Fauaz 23.7) 0l 3 (n=71) (3ouaz 76.3)

ms"lﬁ%ummjmmﬂaaﬂafiuéuﬁ 3 lugae 8.14 0.01
90 Sudiiuan

q 16 (72.7) 27 (38)

aidl 6 (27.3) 44 (62)
Useanie SBP luada 1.56 0.22

3 6 (27.3) 11 (15.5

aidl 16 (72.7) 60 (84.5
ﬂiz*’iﬁwaLWW:L%aﬁa@iamnéuLfﬁWIamJa'%u 4.24 0.07
S;Wl’”i 3

0 6 (27.3) 7 (9.9)

aid 16 (72.6) 64 (90.1)
m3ldFusnygFmenduiuililsonlanedu 0.82 0.55
s;u“?i 3 1ugn9 90 Fufirnuan

q 3 (13.6) 16 (22.5

aid 19 (86.4) 55 (77.5
Child-Pugh score 1.32 0.32

AB 6 (27.3) 29 (40.8)

c 16 (72.7) 42 (59.2
MELD score * 1.95 0.28

<18 1(4.5) 12 (16.9)

WINNIRIBYNNIL 18 17 (77.3) 50 (70.4)

# Swauanlivin 80 Mo lasnndihofifinaaaieameiasdjianshiasuamusdriidadldduwim MELD score 13 1a

M13197 4 Multivariate logistic regression analysis 3319113381 FBIuazMIAaUFUaIdaLTW laaladu ;’uﬁ 3 'lu;jﬂm SBP

ilade&eag

OR 95% CI p-value
milafumnujiusnguionlasdatu juf 3 Tuzg 90 Tuftsiuan 3.89 1.33-11.36 0.01
13278 SBP luadia 2.65 0.74-9.52 0.14

* ALianduLIa7n Bivariate analysis Aifien p Waunimiawiiny 0.2 111§ Model nM3AiaTzR

=i gd LAl a Ao v
‘ﬂ’]ﬂﬂ’]‘i?lﬂﬁ?u&l%lﬂ’)mﬁﬂ‘ﬁ’]@] 17 378 (38T

Creatinine 2mA%H3%801NN1 2.0 mg/dL (p = 0.04)

v an z v
18.3) LEUTINNNAUNANINNA sl,uﬂaqam"l,mauauaa
davwlasau Juf 3 7 v (Fouaz 31.8) lungufl
aauanaddatnlaglasu juﬁ 3 9%I% 10 8
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