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Ascites fluid production is associated
with several conditions such as chronic liver disease
with portal hypertension, congestive heart failure,
nephrotic syndrome, pancreatic disease, tuberculosis
and malignancy. When ascites are rapidly accumu-
lated and associated with recent onset of fever and
generalized tenderness of the whole abdomen, the
most common cause is cirrhosis of the liver compli-

cated with primary bacterial peritonitis, the so-called
spontaneous bacterial peritonitis (SBP)(1-5). History
taking, physical examination and abdominal paracen-
tesis with ascites fluid analysis(6-10) and culture are
usually performed to determine the etiology. The
definitive diagnosis is based on (1) clinical evidence,
(2) an ascites neutrophil count of more than 250 cells/
mm3 and (3) a positive ascites fluid culture(3,11-12).
However, there is a condition resembling SBP that is
characterized by an ascites neutrophil count of
more than 250 cells/mm3with a negative culture.
Culture Negative Neutrocytic Ascites (CNNA) is
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Objective : To compare the on-site bacterial inoculation of ascites fluid into hemoculture bottle with routine
method in the patients who were preliminary diagnosed of SBP.
Material and Method : A retrospective analysis of case records during January-December 2001.
Results : A total of 673 specimens from 325 patients were retrieved from the data records at the Department
of Microbiology, Siriraj Hospital in 2001. The neutrocytic ascites were found in 163 specimens (94 patients).
The routine method and on-site inoculation into the hemoculture bottle were employed in 107 and 56
specimens respectively. Culture-positive neutrocytic ascites was found in the routine method 16 (14.9%)
specimens and in the on-site inoculation 26 (46.4%) specimens (p <0.0001).

Among these samples, the two methods were simultaneously performed in 42 specimens of which 18
paired specimens were eligible for analysis. Positive culture was found in 2 samples in which the routine
method and in an additional 5 samples in which on-site inoculation into hemoculture bottle method. Using
Kappa analysis (� score = 0.328, 95% CI = -0.172 to 0.829) that can be interpreted the on-site inoculation
method had a higher yield than the routine technique.

Moreover, 21 cases also had their blood and ascites samples simultaneously collected and cultured.
4 of ten (19%) and 5 of eleven (23.8%) cases were found in the routine and on-site and direct inoculation
groups respectively. These finding suggested that the severity of infection in among two groups were similar
and unlikely to be the cause of the difference of the positive isolation rate in both groups.
Conclusion : The on-site and direct inoculation of ascites into hemoculture bottle method had a significantly
higher isolation rate than routine method (i.e. 46.4 % versus 14.9 % p < 0.0001) either with separated or
paired samples of ascites.
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the name applied to this condition which was found
in 35% to 65% of cases with suspected SBP when
other known causes such as acute pancreatitis or
perforation of visceral organ were ruled out(13). One
probable explanation for the false negative conditions
is a low concentration of bacteria in ascites fluid and
inadequate ascites culture techniques(14-17). Runyon
et al has studied the yield of several sampling tech-
niques and culture methods of ascites. He finally
proposed inoculating ascites fluid into the blood
culture bottle, the optimal fluid volume being 10 ml
to achieve the highest yield(14, 18-19). The improved
efficacy of the technique was later supported by
other experiments that also showed a higher isolation
rate with direct bedside inoculation of ascites into
blood culture bottles(15-17,19-23).

At Siriraj Hospital, the statistical records of
the patients revealed culture-confirmed cases of
SBP in only 54 of 5,686 cases (0.95%) from January
to December 2001. This prevalence is rather low and
may indicate that the use of an effective technique for
bacterial detection in ascites fluid is still neglected. In
Siriraj Hospital, the results of the above-mentioned
studies have not been uniformly or seriously applied.
Ascites fluid from patients with suspected SBP wear
sent for bacterial culture using the routine method
with or without the direct inoculation of ascites into
the hemoculture bottle. The authors can not find any
local study that confirms the superiority of the direct
inoculation method over the routine method. Hence,
we lack local clinical data supporting the practice of
on-site direct inoculation is lacking. Since variation
in specimen sampling and culture in suspected SBP
cases exist in Thailand without any local standard,
the author were able to undertake a retrospective study
to find out whether or not the direct inoculation
method is superior to the routine method.

Material and Method
A retrospective cohort study was designed

to collect data to compare the isolation rates of
both methods. Patients who underwent abdominal
paracentesis and subsequent ascites culture from
January to December 2001 were eligible for the study.
The patients’ names were collected from the micro-
biological laboratory and their medical records were
retrieved. Inclusion criteria for suspected SBP were
clinical manifestation and result of ascites fluid
analysis. Entry criteria were generalized abdominal
pain, rapid accumulation of ascites and neutrophil
counts of more than 250 cells/mm3. Other signs of

infection such as fever, leukocytosis or septic shock
and hepatic encephalopathy without any clear
precipitating factor were helpful but unnecessary for
inclusion. Those who had an inadequate amount of
ascites fluid for culture, clinical events of fibrinolysis,
disseminated intravascular coagulation or surgical
conditions were excluded. The study was approved
by the Siriraj Ethics Committee. Fisher’s exact test
and Kappa statistical analysis were used when the
isolation rates of the two culture methods were
compared.

Results
A total of 673 specimens from 325 patients

were retrieved from the data records at the Depart-
ment of Microbiology, Siriraj Hospital in 2001. The
routine method and on-site inoculation into the
hemoculture bottle were employed in 478 and 195
specimens respectively. Males comprised 181 cases
(55.7%). The mean age and its standard deviation
were 53 � 6.7 years old. Cirrhosis of the liver was
diagnosed in 173 cases (53.2%). Among these
patients, the cause of cirrhosis was viral hepatitis B or
C infection in 71 cases (21.9%), alcoholic cirrhosis in
89 cases (27.4%) and a combination of viral hepatitis
and alcoholic cirrhosis in 13 cases (4%). The etiology
of ascites was unknown or unrelated to any disease in
152 cases (46.8%).

The routine method and the on-site inocula-
tion into hemoculture bottle method were employed
for 107 and 56 ascites specimens respectively in
which the neutrophil count was found to be more
than 250 cells/ mm3. The present study showed that
culture-positive neutrocytic ascites were found in 26
(46.4%) specimens that used the on-site inoculation
technique and in 16 (14.9%) specimens that used the
routine method (Table 1) (p < 0.0001).

Among these samples, the two methods
were simultaneously performed in 42 specimens of

Table 1. Result of ascites culture in 163 samples by each
method

Method Total Positive culture Negative culture
         (%)   or CNNA (%)

Routine  107      16 (14.9)       91(85.0)
method
On-site    56      26 (46.4)       30 (53.6)
inoculation
Total  163      42 (25.8)     121 (74.2)

CNNA = culture negative neutrocytic ascites
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Table 4.  Type of bacteria simultaneously isolated from blood
and ascites in the same patients (n = 21)

Bacteria  Routine On-site
 method inoculation
(n = 10 ) ( n =11 )

Escherichia coli      3 1
Streptococcus group D      - 2
Enterococcus species      - 1
Vibrio cholera non O1      1 -
Pseudomonas aeruginosa      - 1
Total 4 (19%) 5 (23.8%)

which 18 paired specimens were eligible for analysis
according to the entry criteria. Positive culture was
found in two samples in which the routine method
was used and in an additional five samples in which
on-site inoculation into hemoculture bottle method
was used (Table 2). Using Kappa statistical analysis,
the k score was calculated to be 0.328, which showed
the discordance of the bacterial isolation of the two
methods. Its 95% confidence interval was -0.172 to
0.829 which can be interpreted to mean that the
on-site inoculation method had a higher yield than
did the routine technique.

The details of the type of bacteria isolated
from the 42 culture-positive samples analyzed by
either technique are shown in Table 3. Escherichia coli,
Streptococcus group D and enterococci, Klebsiella
pneumoniae were the three most common isolated
bacteria. Moreover, 21 cases also had their blood and
ascites samples simultaneously collected and cultured
and 9 of these cases (42.9%) had both positive blood
and ascites cultures. The same types of bacteria were
isolated from the ascites and blood obtained from the
same patients in every case. Four and five cases were
found in the routine, on-site and direct inoculation
groups respectively as shown in Table 4. These
findings suggested that the severity of infection in
routine, on-site and direct inoculation groups was
similar and unlikely to be the cause of the difference
of the positive isolation rate in both groups.

Discussion
The authors took advantage of the practice

variation in ascites fluid culture that still exists in
Siriraj Hospital by comparing the isolation rates of
pathogenic bacteria from ascites in each method in
this retrospective study. A few samples were simulta-
neously cultured using both methods while most of
them were cultured using only one of the techniques.
If the direct inoculation into hemoculture bottle
method was found to yield a higher isolation rate,
then a well-designed prospective trial should be
performed to confirm the benefit of this method. Such
a study should also aim to set a standard culture
procedure, which should include the use of an
optimal volume of ascites for collection and proper
culture media in order to improve the isolation and
detection of pathogenic bacteria in patients with
suspected SBP.

The results of this retrospective study
demonstrated that the on-site and direct inoculation
of ascites into the hemoculture bottle method yielded

a significantly higher isolation rate than that of the
routine method (i.e. 14.9% versus 46.4%, p < 0.0001)
both with separated or paired samples of ascites.
Previous studies reported by Runyon et al also found
higher sensitivity values for the on-site and direct
inoculation into the hemoculture bottle method (57%

Table 3. Type of bacteria isolated from ascites by each
method

Total (%) Routine On-site
method inoculation

Escherichia coli  16 (34)      7 9
Streptococcus.group D   7 (15)      2 5
Enterococci   7 (15)      3 4
Klebsiella pneumoniae   5 (11)      1 4
Pseudomonas aeruginosa   2 (4)      1 1
Salmonella group B      1      - 1
Salmonella group D      2      1 1
Enterobacter species      1      - 1
Aeromonas hydrophila      1      - 1
Vibrio cholerae non O1      1      1 -
Vibrio vulnificus      1      - 1
Staphylococcus aureus      1      - 1
(MRSA)
Proteus mirabilis      1      - 1
Non-hemolytic strepto-      1      1 -
coccus
Total 47 (100)     17 30

Table 2.  Result of ascites culture in 18 paired samples by
each method

       Routine method Total

+ ve culture - ve culture

On-site + ve culture        2        5 7 (38.9%)
inoculation - ve culture        0       11 11 (61.1%)
Total  2 (11.1%)  16 (88.9%) 18 (100%)
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versus 93%). The reason their study yielded a higher
sensitivity value than ours might be due to difference
in the severity of illness, patient selection and type of
culture media used. The present study used tryptic
soy broth instead of BACTEC alarm bottle. Runyon et
al reported a sensitivity value of 54% when tryptic
soy broth was used for culture at bedside versus
93% using the BECTEC system(3). The sensitivity of
the authors’ direct and on-site inoculation was close
to that reported by Runyon et al (46.4% versus 54%)
for tryptic soy broth. The commercial blood culture
media were usually superior to locally made hemo-
culture bottles because there were nutrients, antico-
agulant and opsonin supplemented in the liquid
media that inhibited growth of contaminated bacterial
flora and further killing of pathogenic bacteria in the
liquid media (15). The on-site direct inoculation method
clearly allowed the use of a larger volume of ascites
fluid for culture and allowed any pathogenic bacteria
to come into immediate contact with a better liquid
nutrient. Antibodies, complement, previously used
antibiotics and white blood cells in the ascites were
also immediately diluted by the liquid media in the
hemoculture bottle. Thus, the deleterious effect of the
host defenses on pathogenic bacteria in the ascites
was quickly brought to a halt after abdominal
tapping and direct inoculation into the hemoculture
bottle. This is in contrast to the routine method where
a smaller volume of ascites was taken for culture
several hours may have elapsed before the ascites
sample was finally streaked onto the surface of a
culture agar plate. Hence, the bacteria in the ascites
had much better growth with the on-site inoculation
method and thus posed a better chance of survival
after abdominal tapping. Also with a larger volume of
ascites being used for culture, a higher yield of
bacterial isolation could be anticipated. In the present
study, the clinical features and mortality rate of
the patients with CNNA were similar to those with
culture-positive SBP. Hence, the severity of illness in
the patients who yielded positive culture were similar
to those who yielded negative culture. For the same
reason, the higher isolation rates of pathogenic
bacteria with the on-site inoculation into hemoculture
bottle compared to the routine method was not also
explained by the difference in severity of illness.
Thus, the authors are inclined to believe that the
negative culture found by using either method was
due to using a sub-optimal volume of ascites fluid for
culture or poor treatment of ascites after abdominal
tapping rather than a true difference in bacterial

concentration in ascites fluid in both groups of
patients.

Previous studies and most literature
mentioned that SBP was almost always associated
with monomicrobial organism. In the present study,
more than one type of bacteria was isolated in five
patients who presented with severe sepsis, septic
shock or hepatorenal syndrome. More than 10,000
white blood cells/ mm3 were found in the ascites of
these patients with 90 percent or more being neutro-
phils. Four cases were from the direct inoculation
group and one case from the routine method group.
Unfortunately, all of them succumbed. Hence, the
isolation of more than one isolate from the ascites
posed a worse prognosis. For samples that yielded
mono-microbial organism, the present study was in
accordance with those of several other authors which
showed Escherichia coli was the most frequent
pathogen isolated, followed by Klebsiella pneumo-
niae, enterococci and Streptococcus group D(15-21).

The present study had certain limitations
most of which were related to the retrospective
design. The two methods were not performed simulta-
neously on the same ascites sample. There were 42
specimens on which the two methods were performed
but only 18 of these samples were eligible for the “truly
infected” ascites and thus the sample size was too
small to give a conclusive result. The optimal
volume of ascites fluid for culture was unable to be
determined since there were no guidelines established
at Siriraj Hospital. If the optimal volume of ascites for
culture had been previously determined, the culture
negative neutrocytic ascites (CNNA) group might
have been smaller than encountered. A prospective
study should be planned to explore the benefit of
rapid report by direct inoculation in terms of thera-
peutic outcome and cost-effectiveness if positive
culture by this method consumes less time than that
of the routine method.

In conclusion, the present study pointed to
a higher yield by the on-site and direct inoculation
into hemoculture bottle method. The preliminary data
paved the way for a well- designed prospective study
in the future that could confirm the benefits of this
method and establish guidelines for ascites culture
that would improve the outcome of isolation and
culture in patients with SBP.

References
  1. Toledo C, Salmeron JM, Rimola A, Navasa M, Arroyo

V, Llach J, et al. Spontaneous bacterial peritonitis in



490 J Med Assoc Thai Vol. 87 No.5 2004

cirrhosis: predictive factors of infection resolution and
survival in patients treated with cefotaxime.
Hepatology 1993; 17: 251-7.

  2. Llovet JM, Planas R, Morillas R, Quer JC, Cabre E,
Boix J, et al. Short-term prognosis of cirrhotics with
spontaneous bacterial peritonitis: multivariate study.
Am J Gastroenterol 1993; 88: 388-92.

  3. Hoefs JC, Runyon BA. Spontaneous bacterial
peritonitis. Disease-a-month 1985; 31: 1-48.

  4. Rimola A, Salmeron JM, Clemente G, Rodrigo L,
Obrador A, Miranda ML, et al. Two different dosages
of cefotaxime in the treatment of spontaneous
bacterial peritonitis in cirrhosis: results of a prospec-
tive, randomized, multicenter study. Hepatology 1995;
21: 674-9.

  5. Pinzello G, Simonettl RG, Craxi A et al. Spontaneous
bacterial peritonitis: a prospective investigation in
precominantly non-alcoholic cirrhotic patients.
Hepatology 1983; 3: 545.

  6. Rimola A. Infections in liver disease. In: McIntyre N,
Benhamou JP, Bircher J, Rizzetto M, Rodes J,
editors. Oxford Textbook of Clinical Hepatology.
Oxford: Oxford University Press; 1991: 1272-84.

  7. Garcia-Tsao G. Spontaneous bacterial peritonitis.
Gastroenterol Clin N Am 1992; 21: 257-75.

  8. Pinzello G, Simonetti R, Camma C, Dino O, Miazzo
G, Pagliaro L, et al. Spontaneous bacterial peritonitis:
an update. Gastroenterol Int 1993; 6: 54-60.

  9. Bac D-J, Siersema PD, Mulder PGH, DeMarie S,
Wilson JHP. Spontaneous bacterial peritonitis:
outcome and predictive factors. Eur J Gastroenterol
Hepatol 1993; 5: 635-40.

10. Runyon BA. Management of adult patients with
ascites caused by cirrhosis. Hepatology 1998; 27:
264-72.

11. Garcia NJr, Sayal AJ, MBBS. Complication of
cirrhosis signals clinical deterioration. Postgrad Med
2001; 109(2): 91-103.

12. Chu CH, Chiu KW, Liaw YF. The prevalence and
prognostic significance of spontaneous bacterial

peritonitis. Hepatology 1992; 15: 799.
13. Runyon BA, Hoefs JC. Culture-negative neutrocytic

ascites: A variant of spontaneous bacterial peritonitis.
Hepatology 1984; 4: 1209-11.

14. Runyon BA, Umland ET, Merlin T. Inoculation of
blood culture bottles with ascitic fluid: Improved
detection of spontaneous bacterial peritonitis. Arch
Intern Med 1987; 147: 73-5.

15. Bobadilla M, Sifuentes J, Garcia-Tsao G. Improved
method for bacteriological diagnosis of spontaneous
bacterial peritonitis. 1989; 27: 2145-7.

16. Rimola A, Garcia-Tsao G, Navasa M, Piddock LJV,
Planas R, Bernard B, et al. Diagnosis, treatment and
prophylaxis of spontaneous bacterial peritonitis: a
consensus document. Hepatology 2000; 32: 142-53.

17. Runyon BA. The importance of duration of
observation of ascitic fluid culture in the detection of
spontaneous bacterial peritonitis. Gastroenterol
1986; 90: 510.

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

19. Runyon BA, Antillon MR, Akriviadis EA,
McHutchison JG. Bedside inoculation of blood
culture bottles with ascitic fluid is superior to delayed
inoculation in the detection of spontaneous bacterial
peritonitis. Clin Microbiol 1990; 28: 2811-2.

20. Kammerer J, Dypeyron C, Vuillemin N, Leluan G,
Fouet P. Apport des examens cytologiques et
bacteriologiques du liquide d’ ascite cirrhotique qu
diagnostic de peritonite bacterienne: a propos de 610
prelevement chez 156 malades. Med Chir Dig 1982;
11: 243-51.

21. Ricart E, Soriano G, Novella MT, Oritiz J, Sabat M,
Kolle L et al. Amoxicillin-clavulanic acid versus
cefotaxime in the therapy of bacterial infections in
cirrhotic patients. Hapatology 2000; 32: 506-602.

22. Dalmau B et al. Letter, Arch Intern Med 1987; 147:
1849-50.

23. Sainz S et al. Letter, Hepatology 1989; 9: 662-3.



J Med Assoc Thai Vol. 87 No.5 2004 491

ผลการเพาะเชื้อจากน้ำในช่องท้องโดยใช้ขวดเพาะเลี้ยงเชื้อจากเลือด และเพาะเชื้อที่ข้างเตียง

ในผู้ป่วยท้องมานจากโรคเย่ือบุช่องท้องอักเสบติดเช้ือแบบปฐมภูมิ

สุมิตรา  เจริญหิรัญย่ิงยศ, เชิดศักด์ิ  ธีระบุตร, อมร  ลีลารัศมี

คณะผู้ศึกษาได้ศึกษาย้อนหลังจากเวชระเบียน ณ โรงพยาบาลศิริราช โดยเปรียบเทียบอัตราการเพาะเชื้อ

แบคทีเรียจากน้ำในช่องท้องของผู้ป่วยที่เป็นโรคเยื่อบุช่องท้องอักเสบติดเชื้อปฐมภูมิแบบเฉียบพลัน และมีท้องมาน

ระหว่างวิธีการเพาะเชื้อแบคทีเรียทางห้องปฏิบัติการแบบปกติ และวิธีการเพาะเชื้อที่ข้างเตียงโดยฉีดตัวอย่างลงใน

ขวดเพาะเชือ้จากเลอืดหลงัจากเจาะไดน้้ำตวัอยา่งจากชอ่งทอ้ง และนำสง่หอ้งปฏบัิตกิารตัง้แตวั่นที ่ 1 มกราคม 2544

ถึง 31 ธันวาคม 2544 แล้วพบว่าตัวอย่างที่ส่งเพาะเชื้อในช่วงเวลาดังกล่าวมี 673 ตัวอย่างจากผู้ป่วย 325 ราย

น้ำตัวอย่างจากผู้ป่วยที่มีอาการเข้าได้กับท้องมานจากตับแข็งและตรวจพบนิวโตรฟิลมากกว่า 250 เซลล์ต่อ ลบ.มม.

ในน้ำมีจำนวน 163 ตัวอย่าง (ร้อยละ 24.2) เป็นตัวอย่างที่เพาะเชื้อด้วยวิธีปกติ และวิธีการเพาะเชื้อที่ข้างเตียง

โดยฉีดน้ำตัวอย่างลงในขวดเพาะเชื้อจากเลือดจำนวน 107 และ 56 ตัวอย่างตามลำดับ การเพาะเชื้อได้ผลบวกจาก

วิธีเพาะเชื้อด้วยวิธีปกติใน 16 ตัวอย่าง (ร้อยละ 15) และจากวิธีการเพาะเชื้อที่ข้างเตียง โดยฉีดน้ำตัวอย่าง

ลงในขวดเพาะเชื้อจากเลือดใน 26 ตัวอย่าง (ร้อยละ 46.4) (ค่า p < 0.0001) มีการส่งน้ำในช่องท้อง 18 ตัวอย่าง

ไปเพาะเชื้อทั้งสองวิธีในผู้ป่วยรายเดียวกันและพบว่า วิธีเพาะเชื้อตามปกติได้ผลบวกใน 2 ตัวอย่าง (ร้อยละ 11)

และวิธีการเพาะเชื้อที่ข้างเตียงโดยฉีดน้ำตัวอย่างลงในขวดเพาะเชื้อจากเลือดได้ผลบวกใน 7 ตัวอย่าง (ร้อยละ 39)

ค่าสัมประสิทธ์ิความสอดคลอ้งของท้ังสองวิธีได้ 0.328 และช่วงความเชือ่ม่ันร้อยละ 95 อยู่ระหว่าง - 0.172 ถึง 0.829

ซึ่งแสดงว่าค่าที่ได้จากวิธีเพาะเชื้อทั้งสองวิธีมีความแตกต่างกัน คณะผู้ศึกษาสรุปว่า วิธีการเพาะเชื้อที่ข้างเตียงโดย

น้ำฉีดตัวอย่างลงในขวดเพาะเชื้อจากเลือดให้ผลสูงกว่าและเสนอให้ศึกษาแบบล่วงหน้าเพื่อยืนยันผลการศึกษาครั้งนี้


