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ABSTRACT

Ascitic fluid infections are a frequent complication among patients with
cirrhosis and ascites, of which Spontaneous Bacterial Peritonitis (SBP) isthe
most common, potentially fatal, yet reversible cause of deterioration in
patients with advanced cirrhosis with ascites. One hundred consecutive
hospitalized patients of cirrhosis with ascites were included in this
prospective study. Ascitic fluid was analysed by culture and the comparison
of culture was made between the conventional method, direct bedside
inoculation in tryptic soy broth (TSB) and direct inoculation on blood agar
incorporated with 2% Tween 80. Statistical analysis was done by Chi
Square test. Out of 100 patients of cirrhosis with ascites, 58% were SBP
cases and 42 % were non-SBP cases. All culture positive cases of SBP
showed growth in TSB (100%). SBP is a serious complication in patients
with advanced cirrhosis. Apart from conventional method, direct bedside
inoculation in TSB is highly sensitive for the diagnosis of SBP.

I ntroduction

Spontaneous Bacterial Peritonitis (SBP) is
the most common, potentially fatal, yet
reversible cause of deterioration in patients
with advanced cirrhosis with ascites.' SBP is
defined as the infection of previoudy sterile
ascitic fluid without an apparent intra-
abdominal source of infection.”

There are reports mentioning the clinical
aspects and treatment of SBP,*® but the
microbiological investigations for diagnosis
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of SBP are lacking in these reports. So this
study was carried out.

Materialsand Methods

This was a prospective study of one year
duration from January to December 2010.
One hundred consecutive adult patients
admitted in this tertiary care hospital with
cirrhosis were studied after clearance from
Institutional Ethics Committee. Ascites due
to renal, cardiac, tubercular and malignant
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pathology, secondary peritonitis and HIV
positive patients were excluded from the
study.

Seven ml of ascitic fluid was tapped from
the patient under proper aseptic precautions.
Five ml of it was inoculated directly into 25
ml of tryptic soy broth at the bedside®
Tryptic soy broth was incubated at 37°C and
3 subcultures were done on Blood Agar
(BA) and MacConkey Agar (MA) after 24
hours (2™ day), 72 hrs (4" day) and on the
7" day and the plates were incubated at
37°C.

Remaining 2 ml of the fluid was centrifuged
at 1500 rpm for 10 minutes. Supernatant was
discarded. Deposit obtained was utilized for
Gram staining and then divided into 2 parts’.
One part was processed by conventional
method on BA and MA. BA was incubated
at 37°C at 5% CO, atmosphere for 48 hours.
MA was incubated at 37°C for 48 hours. The
other part was plated on Blood Agar
incorporated with 2% Tween 80 and
incubated at 37°C at 5% CO, atmosphere for
48 hours. Any growth in BA and/or MA
plates was identified by standard
biochemical tests.

The three methods of culture were
statistically analysed by Chi sguare test
(Open Epi software version 2.3).

Results and Discussion

One hundred patients of hepatic cirrhosis
with ascites were studied, of which 93 were
male and 7 were female. Out of total 100
cases, number of SBP cases was 58 (58 %).

All culture positive cases of SBP (52)
showed growth in tryptic soy broth (TSB)
by direct bedside inoculation (100%).
Bacteria grown by only direct bedside
inoculation in TSB were 55.77 %. By
conventional method, growth was seen in
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only 3654 % and by Blood agar
incorporated with 2% Tween 80, growth
was seen in 44.23% cases (Figure 1).

By Chi square test, growth by direct bedside
inoculation in TSB was datisticaly
significant in comparison to conventional
method in 100 cases (p < 0.00001) as well
as in 58 SBP cases (p < 0.000001). The
same was true between direct bedside
inoculation in TSB and Blood agar
incorporated with 2% Tween 80. However,
growth by conventional method was not
statistically significant in comparison to
Blood agar incorporated with 2% Tween 80
in overal 100 cases (p = 0.4942), as well as
in 58 SBP cases (p = 0.4397).

Gram negative bacteria predominantly grew
by al the three culture methods — 41/52
from direct inoculation in TSB, 18/19 from
conventiona method and 21/23 from BA
incorporated with Tween 80. Escherichia
coli was the commonest bacteria, followed
by Pseudomonas  aeruginosa  and
Acinetobacter species. Amongst the Gram
positive cocci, Enterococcus species and
Streptococcus  species  were  recovered,
followed by Methicillin  Sensitive
Staphylococcus aureus (MSSA). (Table 1).

In the present study, spontaneous bacterial
peritonitis (SBP) was present in 58% of
cases and the remaining 42% were non-SBP
cases. Thisis similar to the studies reported
from Peshawar and Larkana in 2010 (58%
and 54% respectively).®® The probable
reasons for higher prevalence in the present
study and latter studies may be late referral
to the tertiary care hospital, low socio
economic conditions and malnutrition.’

In the present study, all the 52% culture
positive cases grew in TSB after direct
bedside inoculation (100%), and the
conventional method showed growth only in
36.54% (Figure 1).
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Table.1 Different bacteria grown by the three methods

. Direct bedside Blood agar
Conventional : S : .
_ inoculation in incor por ated with
Bacteria Method TSB 2% Tween 80
No. % No. % No. %

Gram negative bacilli
Escherichia coli 11 57.89 21 40.38 13 56.52
Pseudomonas aeruginosa 4 21.07 11.54 4 17.38
Acinetobacter species 1 05.26 11.54 1 04.35
Enterobacter species 1 05.26 5 09.62 2 08.70
Proteus mirabilis 1 05.26 2 03.85 1 04.35
Klebsiella pneumoniae 0 00.00 1 01.92 0 00.00
Gram positive cocci
Enterococcus species 0 00.00 4 07.69 0 00.00
Sreptococcus species 1 05.26 4 07.69 1 04.35
Methicillin Sensitive 0 00.00 3 05.77 1 04.35
Saphylococcus aureus
Total 19 100 52 100 23 100

Studies from Asian as well as western
countries conducted till date have shown
superiority of direct bedside inoculation in
TSB over the conventiona method®*°,
The earliest documented evidence of the
comparison of these two methods by
Runyon et a was in 1988, who reported
93% growth by the bedside inoculation in
TSB and only 43% by the conventional
method. The difference was aso
statistically significant (p < 0.0001).%°

Low concentration of bacteria in infected
ascites and the time lag between ascitic
fluid collection and its inoculation on
conventional media in the laboratory,
makes the  conventional method
insensitive.’® In the present study also by
Chi sguare test, the former method was
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statistically significant (p < 0.00001), as
compared to the latter method. The study
by Castolette et a from Spain have also
shown a significantly higher sensitivity of
the direct bedside inoculation in TSB (p =
0.0001)." An Indian study in 1994 aso
brought out superiority of direct
inoculation into blood culture bottle than
the conventional method (p < 0.001)*? and
a recent study in 2009 from Egypt also
reported significant detection by bedside
inoculation than the conventional method
(p<0.001). 2

A case was reported in 2009 from
Hyderabad of an adult alcoholic male,
whose ascitic fluid was cultured on blood
agar with 2% Tween 80, apart from direct
plaing on BA and MA.* Klebsella
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pneumoniae grew by the former method
and not by the latter. By Chi square test,
direct bedside inoculation in TSB turned
out to be datistically significant in
comparison to BA incorporated with 2%
Tween 80 (p = 0.00002332) in this study.
Comparing the growth of bacteria by
conventional method and BA incorporated
with 2% Tween 80, however, did not turn
out to be statistically significant.

By al the three methods of ascitic fluid
culture, Gram negative bacilli (GNB)
predominated (>78%). Almost all the
studies of ascitic fluid cultures have
shown predominance of Gram negative
bacilli ranging from 28.17% to 100%.*
6131516 Amongst the Gram negative
bacilli, Escherichia coli was the
commonest bacteria (>40%) by all the
three methods, followed by Pseudomonas
aeruginosa (<21%) (Table 1). Various
studies have isolated Escherichia coli
from 2222 to 75% from ascitic
fluid.>**3%> Pseudomonas aeruginosa and
Acinetobacter species have aso been
isolated from ascitic fluid cultures from
other studies.***** Amongst the Gram
positive cocci, Enterococcus species and
Sreptococcus species were more. One
Streptococcus species isolated from TSB
was Bacitracin sengitive. Therefore, it was
Streptococcus pyogenes. All Enterococcus
species were isolated by direct inoculation
in TSB. No MRSA.

Spontaneous Bacterial Peritonitis (SBP) is
a frequent, yet serious complication in
patients of advanced cirrhosis with ascites.
Culture on blood agar incorporated with
2% Tween 80 was a novel method of
ascitic fluid culture, however the yield of
positive culture was not satisfactory by
this method. This study shows that direct
bedside inoculation in TSB is a superior
method of ascitic fluid culture than the
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conventional method for the diagnosis of
SBP.

Refer ences

Sheer TA, Runyon BA. Spontaneous
Bacterial Peritonitis 2005; 23: 39-46.

2.Arroyo V, Navasa M. Ascites and
Spontaneous Bacterial Peritonitis. In
Schiff’s Diseases of the Liver. Vol 1.
10" Ed. Eds: Schiff ER, Sorrel MF,
Maddrey WC. Lippincott Williams
and Wilkins, Philadelphia, 2007; pp
530-63.

3.Doddamani G B, P.Sunita, Kora SA.
Spontaneous Bacterial Peritonitis in
ascites. A prospective study in a
tertiary care hospital. Journal of
clinical and diagnostic research 2010;
4: 2737- 41

4.Jain PA, Chandra SL, Gupta S, Gupta
OP, Jgoo NU, Kaantri PS.
Spontaneous Bacterial Peritonitis in
Liver Cirrhosis with ascites. J Assoc
Phys India 1999; 47. 619-21

5.Syed VA, Ansari JA, Karki P. Regmi M,
Khana B. Spontaneous Bacterid
Peritonitis:. A prospective study in
tertiary care  Hospital, Nepal.
Kathmandu  University = Medical
Journal 2007; 5: 48-59.

6.Jalbani A, Shah AH, Ansari IA, Chutto
MA, Gurbakhshani KM. Spontaneous
bacterial peritonitis, an experience at
CMCH Larkana Medica Channel
2010, 16: 39-41.

7.Gunjaca |, Francetic |I. Prevalence and
clinical outcome of spontaneous
bacterial peritonitis in hospitalized
patients with liver cirrhosis. a
prospective observational study in
central part of Croatia. Acta Clin
Croat 2010; 49: 11- 8.

8.Lata J, Fgfar T, Krechler T, Musil T,
Husova L, Senkyrik M, e a.
Spontaneous bacterial peritonitis in
the Czech Republic: Prevalence and



Int.J.Curr.Microbiol.App.Sci (2014) 3(7) 156-160

aetiology. Eur J Gastroenterol Hepatol
2003; 15: 739-43.

9.Amprapurkar DN, Vishwanathan N,
Parikh SS, Karo RH, Desai HG.
Prevalence of spontaneous bacteriad
peritonitis. J Assoc Phys India 1992;
40: 236-8.

10.Runyon BA, Canawati HN, Akriviadis
EA. Optimization of ascitic fluid
culture technique. Gastroenterol 1988;
95: 1351-5.

11.Castellote J, Xiol X, Verdaguer R,
Ribes J, Guardiola J, Gimenez A, et
al. Comparison of Two Ascitic fluid
culture methods in cirrhotic patients
with spontaneous bacteria peritonitis.
Am J Gastroenterol 1990; 85: 1605- 8.

12. Pawar GP, Gupta M, Satija VK.
Evauation of culture techniques for
detection of spontaneous bacterial
peritonitisin cirrhotic ascites. Indian J
Gastroenterol.1994; 13:139-140.

13.El-Bendary MM, Abdel-Aziz M, El-
Sherbiny WA, Farag RE, EI-Gilany
AH, Zaghloul MH. Spontaneous
Bacterial Peritonitis: Clinico-
epidemiological and microbiological
study. Benha Med J 2009; 26: 287-
306.

l4.lyer RN, Kapoor D. Diagnosis of
spontaneous bacterial peritonitis: Role
of Tween 80 and Triton X in ascitic
fluid cultures. Indian J Med
Microbiol 2009; 27(2): 159 - 61.

15.Nepal N, Pande PR, Pande R, Khatri R.
Study of frequency of Spontaneous
Bacterial Peritonitis in patients with
alcoholic liver cirrhosis with ascites.
Postgrad Med J of NAMS 2009; 9:
45-9.

16.Khan TM, Ali A, Noor-ul-Iman. Yield
of ascitic fluid cultures in
Spontaneous Bacterial Peritonitis in
cirrhosis. JMed Sci 2010; 18: 59-62.

17.Nouman S, Hussain A, Hussain M,
Ahmed M. Frequency of Spontaneous

160

Bacterial Peritonitis in chronic liver
disease. Annals 2010; 16: 112-5.



