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A prospective study was conducted to define the characteristics of ascitic fluid in alcoholic
cirrhotics with and without spontaneous bacterial peritonitis (SBP); to correlate these
with findings in the peripheral blood; and to determine whether the use of counter-
immunoelectrophoresis (CIE) for bacterial antigens will aid in the early diagnosis of SBP.
Fifty-one alcoholic cirrhotics had simultaneous determination of their blood or serum and
ascitic fluid for the following: WBC and differential count, RBC, LDH, amylase, glucose,
total protein, and protein electrophoresis, CIE for pneumococcal and Klebsiella antigens,
culture for aerobic and anaerobic bacteria and mycobacteria, and cytology. Of the 51
patients, 2 had SBP (4%). In the other 49 patients (54 sera and ascitic fluids), CIE was
positive for preumococcal antigen in 4/54 sera and in 3/54 ascitic fluids. The mean WBC
count in the ascitic fluid was 349. In 4% the count was above 1000, in 18% between 501 -
1000, and in 32% between 301-500; polymorphs were >30% in 19/54 (32%). Specific gravity
was >1.020 in 10/54 (22%), and ascitic fluid total protein of 3.0g/100 ml or above was
noted in 24% (12/54). Mean ascitic fluidiserum ratios of total protein, albumin, and globu-
lin were 0.31, 0.33, and 0.30 respectively, and mean ascitic fluid/serum ratios of LDH,
amylase, and glucose were 0.54, 0.79, and 1.04. All cultures (except those with SBP) and
cytology were negative. Our study confirmed the observation of others, that a significant
number of noninfected cirrhotics have increased ascitic fluid WBC, % polymorphs, spe-
cific gravity, and total protein concentration. CIE was not helpful in the early diagnosis of

SBP.

There have been a number of reports describing the
characteristics of the ascitic fluid of cirrhotic pa-
tients (1-8), but until recently, none have represent-
ed prospective studies. The only prospective analy-
sis of ascitic fluid in cirrhotic patients was reported
in 1976 by Kline et al (9). A similar prospective
study, initiated prior to the latter report, was con-
ducted at this hospital. The purpose of the study
was to define prospectively the characteristics of
ascitic fluid in the alcoholic cirrhotic; to correlate
the ascitic fluid findings with those of the peripheral
blood; and to determine whether the use of counter-
immunoelectrophoresis (CIE) for detection of bac-
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terial antigens would aid in the early diagnosis of
spontaneous bacterial peritonitis (SBP). Although
the detection of bacterial antigens in other body
fluids such as pleural and cerebrospinal fluid by
counterimmunoelectrophoresis has been advocated
for the rapid diagnosis of bacterial infection, its use
in the diagnosis of spontaneous bacterial peritonitis
has not been reported previously (10, 11).

MATERIALS AND METHODS

Patients considered for inclusion in the study were ad-
mitted to the Veterans Administration Hospital, Wash-
ington, D.C., between October 1, 1974, and December
31, 1975. All had chronic alcoholism and cirrhosis. The
diagnosis of cirrhosis was documented by liver biopsy in
22 of the 51 patients. In the remaining 29 patients, the
diagnosis of cirrhosis was made clinically. All patients
had nnequivocal evidence of ascites on physical examina-
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tion, defined by the presence of a positive fluid wave and/
or shifting dullness of 4 cm or more. Paracentesis was
performed by a member of the Gastroenterology Service
within 72 hr of the patient’s admission to the hospital.
Patients were excluded if they had had recent previous
paracentesis by housestaff. The paracentesis was per-
formed with an 18-gauge Longdwell catheter needle,
along the linea alba, approximately midway between the
umbilicus and the symphysis pubis, or in the left lower
abdominal quadrant. Using aseptic techniques, 150 ml of
ascitic fluid was removed and examined for specific gravi-
ty, red blood cell count, white blood cell count by Hemo-
cytometer, differential cell count, glucose, amylase, lactic
dehydrogenase (LDH), total protein and protein elec-
trophoresis, and cytology for malignant cells. Aerobic
and anaerobic cultures were performed by the Infectious
Disease Research Laboratory. Specimens were immedi-
ately plated on Columbia sheep blood agar, MacConkey
agar, and Feldes peptic digest of blood agar, and in-
oculated into trypticase soy broth and L-form broth for
isolation of aerobic bacteria. Anaerobic cultures were
done using prereduced media according to the VPI meth-
od (12). The sediment from 50 ml of ascitic fluid was cul-
tured for mycobacteria. Peripheral venous blood was
drawn from patients just prior to paracentesis for simulta-
neous white blood cell count and differential count, amy-
lase, glucose, LLDH, total protein, protein electrophore-
sis, and cultures. Counterimmunoelectrophoresis (CIE)
for pneumococcal and Klebsiella antigens was performed
on serum and ascitic fluid by the Infectious Disease Re-
search Laboratory using the method described by Ed-
wards (13).

RESULTS

The 51 patients studied ranged in age from 34 to
63 years. All but one were males. Of the 51 patients,
47 had one paracentesis; three had two para-
centeses, performed 3 weeks, 4 weeks, and 5
months apart; one patient had three paracenteses
separated by 2 weeks and 6 weeks.

Symptoms suggestive of the presence of peritoni-
tis are summarized in Table 1. Features of alcoholic
cirrhosis, such as jaundice, hepatosplenomegaly, or
dilated abdominal venous collaterals are excluded
from the table. The diagnosis of pancreatitis was
made in only 5 patients; none of the patients had
hepatocellular carcinoma.

Of the 51 patients studied, the diagnosis of bacte-
rial peritonitis was made in only 2 (Table 2). Both
had fever, peripheral blood leukocytosis of 11,300
and 15,500, ascitic fluid leukocytosis of 5833 and
3800, and ascitic fluid polymorph counts of 91%.
Neither of the two patients had abdominal tender-
ness. In patient 1, CIE tests on the ascitic fluid were
positive for Klebsiella antigen although the culture
showed no growth. However, the simultaneous
blood culture was positive for Streptococcus pneu-
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TABLE 1. SYMPTOMS OF PERITONITIS AT TIME OF DIAGNOSTIC
PARACENTESIS

Total no. No. %
Symptoms patients positive positive
Abdominal pain 51 3 6
Abdominal tenderness
With rebound 51 2 4
Without rebound 51 9 17
Fever 51 16 32

moniae but the serum CIE test was negative. He
died as a result of massive esophageal variceal
bleed despite improvement of his SBP. The other
infected patient’s (patient 2) ascitic fluid was culture
positive for enterococci. He responded to antibiotic
treatment and was discharged from the hospital 7
weeks later. The remaining 49 patients had negative
aerobic and anaerobic cultures of their ascitic fluids
and peripheral blood. All 56 ascitic fluids studied
had negative cultures for mycobacteria. The results
of CIE tests in the 4 patients (patients 3-6) with pos-
itive pneumococcal antigen but without evidence of
SBP are summarized in Table 2. One patient had
pneumococcal meningitis, but no clinical or autopsy
evidence of peritonitis. In the remaining three pa-
tients with positive pneumococcal antigen, all bac-
terial cultures of their ascitic fluid and blood were
negative. The follow-up clinical course did not in-
dicate the presence of any active infection. Cytol-
ogy of ascitic fluid was negative for malignant cells
in all 51 patients.

The characteristics of the ascitic fluid in the 49
noninfected alcoholic cirrhotics are summarized in
Table 3. The white blood cell count was above 1000
in 2 patients (4%), between 501 and 1000 in 9 (18%),
between 301 and 500 in 17 (32%), and 300 or less in
25 (46%). The percent polymorphonuclear leuko-
cyte count was greater than 30% in 19 (35%). The
specific gravity was above 1.020 in 10 (22%). The
ascitic fluid to serum (AF/S) ratios of total protein,
albumin and globulin were 0.31, 0.33, and 0.30 re-
spectively; however, the AF/S ratios of LDH, amy-
lase, and glucose were 0.54, 0.79, and 1.04. There
was a significant correlation between the serum and
ascitic fluid total protein (# = 0.30, P < 0.05), albu-
min ( = 0.48, P < 0.001), amylase (* = 0.31, P <
0.05), glucose (* = 0.83, P < 0.001), but not for
LDH (r = 0.10, P > 0.05) and globulin (» = 0.23, P
> (.05). The mean = sp of total protein and WBC
counts in the ascitic fluids of patients on diuretics
was 2.15 = 1.13 and 249 = 213, as compared to non-
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ASCITIC FLUID IN THE ALCOHOLIC CIRRHOTIC

TABLE 2. SUMMARY OF BACTERIAL CULTURES AND CIE TESTS IN 51 PATIENTS WITH AND WiTHOUT SBP

Blood Ascitic Fluid
Pa- -
tient WBC WBC
no. Culture CIE % polys Culture CIE % polys Comments
1 +Strep. - 11,300 (91%) - +Klebsiella 5,833 (91%) Spontaneous bacterial
pneumoniae peritortitis
2 - - 15,500 (79%) +Enterococci - 3,833 (91%) Spontaneous bacterial
peritonitis
3 - +Pneum. type 9 15,700 (87%) - +Pneum. type 9 400 (44%) Pneumococcal meningitis
4 - +Pneum. type 2 9,900 (74%) — +Pneum. type 2 217 (32% Acute alcoholic hepatitis
5 - +Pneum. not 14,800 (80%) - +Pneum. not 448 (7%)  Acute alcoholic hepatitis
typable typable
6 - +Pneum. type 3 19,600 (81%) - - 140 (92%) Acute alcoholic hepatitis
7-51 - - 3,200- - - 12-1,094 No clinical infection
41,200 (0-100%)
(51-90%)

diuretic-treated group of 2.09 = 1.17 and 388 + 273.
This difference was not statistically significant (P >
0.05). Protein electrophoresis of the ascitic fluids re-
vealed distribution of various protein fractions simi-
lar to that in the serum, but at about 30% of serum
concentration.

DISCUSSION

The incidence of spontaneous bacterial peritoni-
tis was only 4% (2/51) in our prospective series,
lower than the 8% reported by Kline et al (9) and by
Conn and Fessel (7). In view of the possibility that
the design of our study may have selectively ex-
cluded the sicker infected patients, we reviewed
records of all ascitic fluids cultured by the Clinical
Microbiology Laboratory from October 1, 1975, to
December 31, 1975. A total of 53 ascitic fluids were
cultured from 44 patients. Two patients had positive
ascitic fluid culture for bacteria (Enterobacter and
E. coli). The incidence of SBP calculated from this
retrospective review was 4.5%. We do not believe
that the lower incidence of SBP at our hospital can
be explained on the basis of a lack of suspicion on

the part of the physicians, since almost all cirrhotic
patients who had a change in their clinical status
had paracentesis performed to rule out SBP. We
have not had any positive ascitic fluid cultures for
anaerobic bacteria at our hospital. The rarity of
spontaneous bacterial peritonitis due to anaerobic
bacteria has been noted by others (14).

The mean WBC count of 349 (ascitic fluid) in our
study is quite similar to that of Kliine et al (9) and
Conn and Fessel (7); however, 54% of our non-
infected patients had ascitic fluid WBC count above
300. This figure is similar to that reported by Kline
(9) but much higher than the 17% reported by Conn
and Fessel (7). The higher WBC count could not be
attributed to the presence of pancreatitis in our pa-
tients when our data were correlated with the clini-
cal picture. Both of our infected patients with SBP
had differential count in the ascitic fluid of more
than 90% neutrophils. The WBC count in the ascitic
fluid did not correlate with the peripheral blood
WBC count (# = 0.07). Although the ascitic fluid
total protein and WBC count in the dinretic-tredted
group did not differ significantly (P > 0.05) from the
group on no diuretics, the influence of diuretic treat-

TABLE 3. CHARACTERISTICS OF AsScCITIC FLUID IN 49 NONINFECTED PATIENTS

Ascitic fluid Blood Ascitic fluid/serum ratio

Tests Mean *= sp Range Mean + sD Range Mean + sb Range
WBC count 349 + 263 12-1095 10,400 = 6,800 3,200-25,300
% Polymorphonuclears 31 =32 0-100 73+ 12 51-94
Specific gravity 1.016 = 0.006 1.005-1.031
Total protein 2.11 = 1.15 0.5-5.5 6.92 = 1.0 3.8-9.7 0.31 = 0.16 0.08-0.70
Albumin 0.83 = 0.68 0.1-3.5 2.47 + 0.51 1.4-3.5 0.33 = 0.21 0.04-1.03
Globulin 1.28 = 0.63 0.2-2.5 445 = 1.07 1.6-7.4 0.30 = 0.16 0.04-0.77
LDH 100 = 92 12-650 243 + 108 55-510 0.54 = 0.71 0.09-2.60
Glucose 136 = 41 5§5-338 134 = S0 60-425 1.04 = 0.25 0.50-1.84
Amylase 81 + 77 0-535 189 + 417 50-3000 0.79 £ 0.57 0.05-3.18
Digestive Diseases and Sciences, Vol. 24, No. 8 (August 1979) 647



ment on the ascitic fluid protein concentration and
WBC count can only be answered by prospective
serial paracentesis in individual patients performed
prior to and during diuretic therapy. The 24% fre-
quency of ascitic fluid protein concentration greater
than 3.0/100 ml in our study is comparable to the
19% reported by Iber (8) in a retrospective series.
Ascitic fluid specific gravity above 1.020 was also
noted in 22% of our noninfected patients. The mean
AF/S ratios of total protein, albumin, and globulin
were almost identical (0.31, 0.33, 0.30). Rovelstad
et al (2) noted similar low AF/S ratios of albumin
and globulin in cirrhotics. Of more interest, how-
ever, 1s the significant correlation between serum
and ascitic fluid total protein and albumin which
may explain some of the variability observed in as-
citic protein levels in these patients. Of note, the
AF/S ratios of LDH, amylase, and glucose (0.54,
0.79, 1.04) were much higher.

CIE testing for the presence of pneumococcal an-
tigen yielded positive results in the sera of 4 patients
(Table 2). In 3 of the 4 patients, their ascitic fluids
were also positive. Patient 3, whose serum and as-
citic fluid were both positive by CIE, had docu-
mented pneumococcal meningitis. He had no evi-
dence of peritonitis clinically or at autopsy. Since
the pneumococcal antigen is a soluble antigen, a
positive ascitic fluid CIE for pneumococcal antigen
does not necessarily indicate peritoneal infection,
and when accompanied by a positive CIE test in the
serum, may indicate infection at another site. In the
remaining 3 patients with positive CIE in the serum,
the positive test could be attributed to a subclinical
pneumococcal infection, or alternatively, the
pneumococcal antigen may have persisted after a
previous infection. The reliability of the positive
CIE test for pneumococcal antigen was supported
by the finding that in two of these three patients,
there was a very distinct precipitin band with type-
specific antisera by the CIE test. A major limitation
of CIE testing for rapid diagnosis of SBP is the pres-
ent lack of availability of polyvalent antisera to E.
coli, one of the common bacteria involved in SBP.
However, the increased prevalence of anti-E. coli
antibody in the sera of cirrhotic patients (15) may
interfere with CIE testing by antigen-antibody com-
plexing, with false negative test results. Therefore,
CIE testing, as presently available, does not appear
to be an aid in the early diagnosis of SBP.

The mortality rate of SBP in our study could not
be adequately assessed due to the small number of
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infected patients. The high mortality rate of 31%
(15/49) in our noninfected patients suggests that the
severity of the patient’s underlying liver disease and
its complications (acute alcoholic hepatitis, gastro-
intestinal bleeding, hepatorenal syndrome) may
have been responsible in part for the enormously
high mortality rate reported by Conn and Fessel (7)
in his patients with SBP. Early recognition and
treatment of SBP may reduce but not eliminate the
high mortality rate of alcoholic cirrhotic patients
with spontaneous bacterial peritonitis.
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