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Efficacy of Ascitic Fluid Culture Technique Using Blood Culture Media in the
Diagnosis of Spontaneous Bacterial Peritonitis

Myung Rae Lee, M.D,, Jae Yoon Chon, M.D,, Young Myoung Moon, M.D,,
In Suh Park, M.D. and Kyung Won Lee, M.D.*

Department of Internal Medicine, Institute of Gastroenterology,
Department of Clinical Pathology™, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Spontaneous bacterial peritonitis(SBP) is a serious and frequently fatal compli-
cation in cirrhotics, therefore earlier detection and earlier institution of appropriate treatment is
crucial for good result. However, the conventional method of ascitic fluid culture has a low
sensitivity in detecting causative organism of SBP. Methods: We have compared the sensitivity of
the conventional method to the bedside inoculation of ascites into blood culture media. Two kinds
of ascites culture methods were compared in cirrhotic patients with spontaneous bacterial peritoni-
tis: 1) conventional(on blood agar, MacConkey agar, thioglycolate broth, and phenylethanol blood
agar) and 2) blood culture media method(inoculation of each 5mL of ascites into one 30-mL
tryptic soy broth bottle and one30-mL thioglycolate broth bottle at the patient’s bedside. Results:
In a 55-month period, 67 episodes of SBP in 61 cirrhotic patients were examined using simultane-
ous both culture methods. The conventional method grew bacteria in 22 episodes(32.8%), whereas
the blood culture media method grew in 55 episodes(82.1%), which showed a significantly higher
sensitivity(p<<0.005). The organisms most frequently isolated in ascitic fluids in this study were
aerobic gram-negative bacteria(88.3%), among them E. coli was the most most common pathogen
comprising 55.0% of total isolates. The conventional method grew five species of organism
whereas the blood culture media did eleven species. Most of E. coli were susceptible to amino-
glycosides, third generation cephalosporins, aztreonam, and ofloxacin, but resistant to ampicillin.
Conclusions: It is suggested that the inoculation of ascitic fluid to a blood culture media is more
sensitive than the conventional method and should be routinely used for ascitic fluid culture in
cirrhotic patients. (Korean J Gastroenterol 1995;27: 659 - 672)

Key Words: Spontaneous bacterial peritonitis, Blood culture media method
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Table 1. Characteristics of Patients

Number of patients

Age(years) —
gelyears) Male Female Total (%)
20~29 1 1 2 33
30~39 6 0 6 (9.8)
40~49 13 5 18 (29.5)
50~59 17 9 26 (42.6)
60~69 4 4 8 (13.1)
70~79 1 0 1 (1.6)
Total 42 19 61(100.0)

Male:Female = 2.2:1.
Mean age (years) = 50.6 £9.8(26~76).
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A2 A P 6340(94.0%)0014] & Ho] 9ig]
1, Bamo) s wlE I 5808.8+47,815.7 cells/
mm'o]glrk. o] FATSE HF 50815+
7,001.3 cells/mm’(10~31,770 cells/mm’)0] Q1.0
250 cells/mm’ w]q}, 2= MNB= 84ll(11.9%) %2 vhEbG:
oh 4ol HE chils v 1363417141 mg/dL
(305~3,400 mg/dL)o| 9137, 1,000 mg/dL u]uto] 28
of|(41.8%)2 2tA)3}2IcHTable 3).
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2L AelE Child’s classoll o]3)] RFa
Child’s class B7} 167(26.2%), Child’s class C7} 45
H(73.8%)2] ¥bHoll, Child’s class A FHHE glo]
2] 3hatellA 7F 715e] AstAl AlskElo] %
tHTable 4).

5. S HYHo mE Mz a2

F 67< F A kol = 22¢0(32.8%), ¥
o} uieF vl Yol A= 55411(82.1% )0l 4] 9l FF7}
F2i=lo] "ol alok wixjo] AHHA vkl b))
FstA EF2 AT EElgE H3irhp<0.005,
Table 5).
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Table 2. Clinical Presentation in Patients with Spon-
taneous Bacterial Peritonitis

. Number of

Presentation .
presentation(%)

Abdominal pain 55 (82.1)
Fever(=381) 44 (65.7)
Increasing ascites 35 (52.2)
Rebound tenderness 29 (43.2)
Decreased or absent bowel sound 20 (29.9)
Increasing hepatic encephalopathy 17 (25.4)
Hypotension( <90 mmHg, systolic) 8 (11.9)
Neither fever nor abdominal pain 7 (10.4)
Total 67(100.0)
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Table 3. Biochemical and Hematologic Characteri-
stics of Ascitic Fluid in Patients with Spon-
taneous Bacterial Peritonitis

Data Results

Gross appearance(number)

Cloudy 63(94.0%)
Clear 4( 6.0%)
Leukocyte coum(cells/mmj)
Mean =SD 5,808.817,815.7
Range 43 ~36,000
PMNs! count(celis/mm’)
Mean t SD 5,081.5+7,001.3
Range 10~31,770
<250 8(11.9%)
=250 59(88.1%)
>500 56(83.6%)
>1,000 52(77.6%)
Protein concentration(mg/dL)
Mean +SD 1,363.4+714.1
Range 305 ~3,400
<1,000 28(41.8%)
>1,000 39(58.2%)

Total number of examination : 67(n=61).
1. PMNs: Polymorphonuclear leukocytes.

Table 4. Child’s Class Distribution of Patients with
Spontaneous Bacterial Peritonitis(n=61)

Child’s class Number of patients(%)

A 0 (0.0)
B 16 (26.2)
C 45 (73.8)

2, AR ek elAe FAT7E 250 cells/
mm® v]gke) 739 8ol] F 204(25.0%), 250 cells/mm’
ol4kel 7% 594 F 20:41(33.9%)0l 4] U FF7}
Basola, FoH ufek wiA oA 250 cellsimm’
njukol 73 8] 2 A#|(100.0%), 250 cells/mm’ o]
el 735 59001 F 479(79.7%)0ll A AN FFIE £
2150, A wjFol e FA T Fotoll wet
s e Z718 BEm, g aiod el e
FATE Sl wel es]e] wiztee] ad Bl
o}, F uh REolA folgt xole Yckp>
0.05, Table 6).

4 U] chilis el ubE Al Eeles v
X A wobollA & shiEEst 1,000 mg/dL
aukel 7 274 % 7¢l(25.9%), 1,000 mg/dL o]
ol 7% 404l Z 154|(37.5% )04 Ul #5371 Fel
HA, ol wfeF wiA Yol A = HEETE 1,000
mg/dL w]Ekel A9 270F 234)(85.2%), 1,000
mg/dL o]4el 739 400f] F 3201](80.0%)oll A ¥
57 Bel=lo], A wiekrolA e whls e

Table 5. Comparison of Two Ascitic Fluid Culture
Methods in 67 Episodes with Spontaneous
Bacterial Peritonitis

Number (%) of results

Culture result Conventional Blood Cu“ure—
method media

Positive 22(32.8) 55(82.1)*

Negative 45(67.2) 12(17.9)*

p <0.005.

Table 6. Comparison of Culture Sensitivity of Two Ascitic Fluid

Ascitic PMNs

Number of culture positive

Total episodes of culture

Conventional media Blood culture method

<250(celis/mm®) 8 2(25.0%)* 8(100.0%)**
>250(cells/mm?) 59 20(33.9%)* 47(79.7%)**
Total 67 22(32.8%) 55(82.1%)

* p>0.05, ** p=>0.05.
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& AN o chelt FEU) Belsgih & ot

= ol&3te] ElE F AlFSU) 605%=d, 1
FollA E. coli7h % 333455.0%) 2 7} wro] wiek
=L, 2 g0 7 Klebsiella7} 955(15.0%) & vEQk
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Table 7. Comparison of Culture Sensitivity of Two Ascitic Fluid Culture Methods according to Protein Concentration

of Ascitic Fluid

Ascitic protein

Total episodes of cult
Concentration(mg/dL) otal episodes of: culture

Number of culture positive

Conventional media Blood culture ,ethod

<1,000 27 7(25.9%)* 23(85.2%)**
=>1,000 40 15(37.5%)* 32(80.0%)**
Total 67 22(32.8%) 55(82.1%)

* p>0.05, ** p>0.05.

Table 8. Microorganisms isolated from Ascitic Fluid by the Conventional Culture Method, and/or the Blood Culture

Media Method
Number of positive specimens by:
Microorganism Conventional method & , Total (%)
] Blood culture media alone
blood culture media

Gram-neg.ati.ve ba?illi 33(55.0)
Escherichia coli 15 18 9(15.0)
Klebsiella spp. 4 5 % 3'3)

Enterobacter cloacae - 2 '
Citrobacter freundii 1 1CL7)

cter n -

itroba eundii 6(10.0)
Aeromonas spp. 2 4 10 1.7)
Yersinia sp. - 1 I 1'7)

Xanthomonas maltophila - 1 '
Gram-positive cocci 117

Staphylococcus aureus - 1

3 1( 1.7)
Group B Streptococcus - 1 4 67)
-Streptococcus 1 3 1 1'7)

Enterococcus faecium' 1 - '
Total 23 37 60(100.0)

1. All microorganisms isolated by the conventional culture method were also isolated by the blood culture media.

Five cases were polymicrobial.
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37}, aminoglycosides(86.2~93.1%),
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%yoll= 9pe FE7F AL Hch Klebsiellat-

cotrimoxazole, cefotetan, ceftizoxime, ofloxacin &ol|

rlot

cefotaxime

Table 9. Types of Microorganisms of 5 Cases with
Polymicrobial Infection in Ascitic Fluid
Culture by Both Culture Methods

Case Microorganisms

E. coli + a-Streptococcus

Enterobacter cloacae + a-Streptococcus
E. coli + Aeromonas sobria
a-Streptococcus + Staphylococcus aureus

T e S

Klebsiella pneumoniae +
Enterobacter cloacae

RYE 737}, aminoglycosides, cefotaxime, aztreon-
am, cefoperazonefsulbactam Soll& WS #F7H75.0
~87.5%) AL Kol b, ampicillinolls 2

F3E7F WS HedtKTable 10).
8. AlLE

AIF v} ZAztol w2 HHH AES vl
uRl AT ok oRAell A 26e047.3%), Al WO
T4 40ll(333%)2] AbEE Ho, Al wig
P48 Aol 4 AuFol B Egkout, FAH O

Table 11. Hospital Mortality in Patients with Spon-
tancous Bacterial Peritonitis according to
Culture Results

Number of Number of

episodes death (%)

Culture (+) 55 26 (47.3)*
Culture (—) 12 4 (33.3)*
Total 67 30 (44.8)

* p >0.05.

Table 10. Antimicrobial Susceptibility of Microorganisms in Ascitic Fluid Culture

Susceptibility(%)

E. coli(n=33) Klebsiella species(n=9)
S I R S I R
Ampicillin 31.0 0.0 69.0 0.0 0.0 100.0
Ampicillin/Sulbactam 59.3 18.5 222 57.1 14.3 28.6
Cephalothin 517 31.0 17.3 375 250 37.5
Chloramphenicol 63.0 0.0 37.0 57.1 143 28.6
Tetracycline 27.6 6.9 65.5 50.0 250 250
Cotrimoxazole 51.9 7.4 40.7 100.0 0.0 0.0
Amikacin 93.1 6.9 0.0 87.5 0.0 12.5
Gentamicin 89.7 34 6.9 75.0 12.5 12.5
Tobramycin 86.2 6.9 6.9 75.0 12.5 12.5
Cefoperazone/Sulbactam 923 38 38 87.5 12.5 0.0
Cefotaxime 923 3.8 38 75.0 25.0 0.0
Cefotetan 100.0 0.0 0.0 100.0 0.0 0.0
Ceftizoxime 95.8 0.0 42 100.0 0.0 0.0
Aztreonam 100.0 0.0 0.0 85.7 14.3 0.0
Ofloxacin

100.0 0.0

S, susceptible; I, intermediate; R, resistant.

0.0 100.0 0.0 0.0




Table 12. Causes of Death

Number of episodes (%)

Hepatorenal syndrome 12 (40.0)
Hepatic failure 11 (36.7)
Septic shock 3 (10.0)
Gastrointestinal bleeding 3 (10.0)
Pneumonia 1 (3.3)
Total 30 (100.0)
1.0
0.8
£ 06
=
1]
L
o
a 04
0.2
0.0
0 3 6 12 24 36

Months

Fig. 1. Cumulative probability of spontaneous bacterial
peritonitis recurrence in the whole series of
patients studies.
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ol 4! uf ¥ Agtoll A o]3} Hhw ) B ol
ANAE W $kA-ES] 7 71§ A= Child’s class
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