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Comparison of cefotaxime and ofloxacin in treatment of
spontaneous bacterial peritonitis

Spontan bakteriyel peritonit tedavisinde sefotaksim ve ofloksasin antibiyotiklerin
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Background/aims: Gold-standard treatment of spontaneous
bacterial peritonitis currently involves 3* generation cephalos-
porins. To evaluate the efficacy ofofloxacin in this infection, we
compared a combined therapy with intravenous and oral oflo-
xacin to intravenous cefotaxime. Methods: Thirty cirrhotic
patients with spontaneous bacterial peritonitis were assigned to
receive either intravenous (1 gl 12 h) cefotaxime for 7 days
(n=17) or intravenous (200 mgl 12 h) ofloxacin for 2 days follo-
wed by oral (200 mgl 12 h) ofloxacin for 5 days (n=13). All
cases had community-acquired spontaneous bacterial peritoni-
tis. Results: The infection resolution rate on the 7' day of the-
rapy was 82.4% in the cefotaxime group and 92.3% in the oflo-
xacin group. Hospital survival rates were 82.4% and 100%, res-
pectively. Conclusions: Oral ofloxacin after a short course of
intravenous ofloxacin is effective in the treatment of uncompli-
cated spontaneous bacterial peritonitis. This regimen may al-
low physicians to treat these patients as outpatients as soon as
their intravenous therapy is completed.
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INTRODUCTION

Spontaneous bacterial peritonitis (SBP) is the in-
fection of ascites in the absence ofintraabdominal
primary foci. SBP is one ofthe factors responsible
for increased morbidity and mortality in cirrhosis.

Ten to 30% of cirrhotic patients admitted to the
hospital due to ascites have SBP (1). Seventy per-
cent of patients have a second attack within the
first year of infection (2). Since SBP is fatal if left
untreated, antibiotics are started as soon as pos-
sible while awaiting the culture results. The gold-
standard treatment is 3" generation cephalospo-
rins, especially cefotaxime, at a dose of 4-8 g/day.
They are very effective and lack nephrotoxicity.
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Amag: Giintimiizde spontan bakteriyel peritonit tedavisinde al-
tin standart intravenoz 3. kusak sefalosporinlerdir. Bu enfeksi-
yonda ofloksasinin etkinligini belirlemek amactyla intraveniz
ve oral ofloksasinden olusan kombine tedavi semasini intrave-
noz sefotaksim tedavisiyle karsilastirdik. Yontem: Spontan
bakteriyel peritoniti bulunan 30 sirotik hasta 2 ayri tedavi gru-
buna ayrild: [7giin boyunca intravendz 1 gl 12 saat sefotaksim
(n-17); 2 giin siiresince intravendz 200 mgl 12 saat ofloksasin
ve bunu izleyen 5 giin boyunca oral 200 mgl 12 saat ofloksasin
(n=13)]. Tiim hastalarda toplumsal kékenli spontan bakteriyel
peritonit s6z7 konusuydu. Bulgular: Tedavinin 7. giiniinde en-
Jeksiyon rezoliisyon orani sefotaksim grubunda %82.4 iken of-
loksasin grubunda %92.3 bulundu. Hastane sagkalim oranlar
sirasiyla %82.4 ve %100 idi. Sonug: Komplike olmayan spon-
tan bakteriyel peritonit tedavisinde kisa siireli intravendz oflok-
sasinin ardindan oral ofloksasin uygulanmasi etkili bir yon-
temdir. Bu tedavi rejimi doktorlarin hastalarini intravendz te-
davinin tamamlanmasinin ardindan ayaktan tedavi ile izleme-
lerine olanak taniyabilir.

Anahtar kelimeler: Spontan bakteriyel peritonit, ofloksasin

Duration of treatment is 7-10 days; however, in
most cases resolution is achieved earlier. Resoluti-
on is obtained in 80-90% of cases (3, 4).

Mortality from SBP is still high despite earlier di-
agnosis and treatment. This is especially the case
for severe liver failure, renal failure or hepatic en-
cephalopathy (5, 6).

Quinolones are currently used as alternative anti-
biotics to cephalosporins. Ofloxacin is effective
against Gram-negative bacteria. Ofloxacin has
high bioavailability and can be administered both
orally and intravenously, and is also cheaper than
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cefotaxime. Navasa et al. studied oral 100 mg-800
mg/day ofloxacin in comparison with 2-8 g/day int-
ravenous cefotaxime and found no significant dif-
ference in resolution rates (7). Terg et a. compa
red two different ciprofloxacin schemes (400
mg/day intravenous ciprofloxacin for 7 days vs.
first 2 days 400 mg/day intravenous ciprofloxacin
plus 1 g/day per oral ciprofloxacin for the following
5 days) and showed results compatible with those
of the largest studies done with cefotaxime (8). We
aimed to compare intravenous cefotaxime with per
oral and intravenous combination of ofloxacin in
terms of infection resolution, efficacy, cost-effecti-
veness, and mortality.

MATERIALS AND METHODS
Characteristics of the patients

Thirty cirrhotic patients admitted to the emer-
gency room and Clinics of Gastroenterology of 1z-
mir Atatlrk Teaching and Research Hospital bet-
ween April 2002 and July 2003 were enrolled in
the study according to the following criteria:

(1) Diagnosis of cirrhosis based on clinical, labora-
tory, and ultrasonography data; (2) Diagnosis of
SBP based on a polymorphonuclear (PMN) le-
ukocyte count of >250/mm?® at admission (commu-
nity-acquired SBP); (3) Absence of clinical, labora-
tory, and radiological data compatible with seco-
dary peritonitis; (4) Benign cytology of ascitic flu-
id; (5) No current usage of corticosteroids; (6) No
history of antibiotic usage within the preceding se-
ven days despite SBP prophylaxis; (7) Serum cre-
atinine <2 mg/dl; (8) Abscence of gastrointestinal
bleeding and grade I1-1V hepatic encephal opathy.

Seventeen patients were assigned to receive 1 g/12
h cefotaxime for seven days and 13 were assigned
to receive 200 mg/12 h ofloxacin per oral for the
first two days and intravenously for the following
five days. The patients were alowed to take oral
diuretics, beta-blockers, H2 blockers, and proton
pump inhibitors.

Laboratory and bacteriologic studies

After SBP was diagnosed, ascitic and blood samp-
les were taken for culture in blood culture bottles
at the patient's bedside. Cultures were repeated if
PMN leukocyte count was >250/mm?® or if cultures
were positive after 48 hours or seven days after
starting antibiotic therapy. Antibiotic treatment
was modified according to the in vitro susceptibi-
lity of the isolated microorganisms in case of treat-
ment failure.
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Blood samples were aso taken for complete blood
count, urea, creatinine, sodium, potassium, aspar-
tate aminotransferase (AST), alanine aminotrans-
ferase (ALT), direct and indirect bilirubin, abu-
min, and total protein measurement, and ascitic
fluid for albumin, total protein, lactate dehydroge-
nase (LDH), and glucose measurement. The same
parameters were reevaluated at 48 hours and at
seven days after starting antibiotic administrati-
on. Prothrombin time (PT) and international nor-
malization ratio (INR) were aso studied.

Definitions

Infection resolution was defined as ascites PMN
leukocyte count <250/mm? and culture negativiza-
tion. Treatment failure was defined as a <50% dec-
rease in PMN leukocyte count after 48 hours of
therapy, PMN leukocyte count >250/mm® on the 7™

day of treatment, persistence of positive culture
after 48 hours of therapy, and superinfection.

Statistical analysis

Comparisons between groups were performed
using nonparametric Mann Whitney-U test for qu-
antitative data and the chi square test with Fis-
her's exact test for qualitative variables.

Univariate analysis and multivariate analysis for
variables with statistical significance (p<0.05) we-
re performed to identify predictive factors for mor-
tality. All analyses were performed with SPSS sta-
tistical software. Results are expressed as me
an+SD.

RESULTS
Data of the patients

Clinical, demographic, and laboratory data of the
therapeutic groups at the time of diagnosis are de-
fined in Table 1.

Additional systemic illnesses were congestive
heart failure (1 from cefotaxime vs. 1 from ofloxa
cin group), coronary heart disease (1 from cefota
xime group), and diabetes mellitus (3 from cefota-
xime group).

Organisms were isolated from ascitic fluid and/or
blood cultures in 2 (15.4%) patients from the oflo-
xacin group and in 6 (35.3%) patients from the ce-
fotaxime group (Table 2) (p=0.22). All but one (Aci-
netobacter spp. from the cefotaxime group) of the
causative microorganisms were in vitro susceptib-
le to the assigned antibiotic. In vitro susceptibility
for cefotaxime could not be studied in one patient
from the cefotaxime group. Treatment was switc-
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Table 1. Demographic, clinical, and laboratory data of cirrhotic patients at the time of SBP diagnosis

CEFOTAXIME (n=17)

Gender (male) 12(67%)
Age (years) 51x17
Duration of cirrhosis (months) 36148
Alcohol and/or hepatitis B 12 (71%)

Child Pugh class B/C

Child Pugh score 11.9+2.1
Abdominal pain 10(56%)
Abdominal distension 12 (71%)
Nausea/vomiting 10 (59%)
Axillary temperature 37.3x£1.0
Renal failure’ 0
Hepatic encephalopathy 3 (18%)
History of

gastrointestinal bleeding 5 (29%)

SBP 4 (24%)

hepatic encephalopathy 4 (24%)
WBC (/mm’) 10593+5736
PMN leukocytes (ascites) 3135x5311
Serum albumin (g/dl) 2.2+0.5
Ascitic fluid albumin (g/dl) 0.6x0.7
Serum bilirubin (mg/dl) 5.1+4.5
INR 22+1.4
Sodium (mEq/L) 13219
Potassium (mEq/L) 4.240.7
Urea (mg/dl) 56149
Creatinine (mg/dl) 1.1+0.6

7/10 (41/59%)

OFLOXACIN (n=13) P
6(33%) 0.17
48+14 0.63
19+18 0.23
9 (69%) 0.13
8/5 (62/38%) 0.26
10.8+2.4 0.14
8(44%) 0.88
12 (92%) 0.14
6 (46%) 0.49
36.8+0.7 0.13
0

0 0.11

4 (57%) 0.89
1 (8%) 0.24
3 (56%) 0.97
7519+3445 0.09
846+1995 0.16
2.840.8 0.02
L1£1.0 0.25
2.9+3.6 0.65
1.6£0.7 0.17
135+4 0.22
3.9+0.5 0.40
39+15 0.24
0.9+0.3 0.35

a Renal failure denotes serum creatinine over 2 mg/dL

SBP: Spontaneous bacterial peritonitis; PMN: polymorphonuclear; INR: international normalization ratio

Table 2. Bacteriologic data of ascitic fluid and blood of
cirrhotic patients with SBP

jUEFOTAXIME OFLOXACIN
(n=17) (n=13)
Positive hemoculture 2 (11.8%) 1 (7.7%)
Gram positive 2
Staphylococcus aureus 1
Streptococcus viridans 1
Pneumococcus 1
Positive ascites culture 5(29.4%) 1 (7.7%)
Gram negative 1
Escherichia coli 1
Acinetobacter spp. 1
Klebsiella 1
Gram positive 2
1
1

1

Staphylococcus aureus
Pneumococcus

hed to amoxicillin-sulbactam (SAM) according to
the susceptibility test. Strapylococcus aureus and
Escherichia coli were the predominant organisms
isolated. There was no significant difference bet-
ween culture positivity and response to antibi-

otics.
Therapeutic response

Forty-eight hours after starting antibiotics, treat-
ment failure due to less than 50% decrease in as-

citic fluid PMN leukocyte count was evident in 9 of

17 (52.9%) patients from the cefotaxime group and
in 2 of 13 (15.4%) patients from the ofloxacin gro-
up (p=0.036). Ofthese patients, 3 (17.6%) from the
cefotaxime group and 1 (7.7%) from the ofloxacin
group did not achieve resolution by the 7" day of
therapy (p=0.42) (Table 3). Infection resolution at
the end ofthe treatment was 88.2% (n=12) for the

Table 3. Response to antibiotics on the 7" day of
therapy

CEFOTAXIME OFLOXACIN
n=17) (n=13)
Resolution: 14 (82.4%) 12 (92.3%)
culture (-) and PMN
leukocyte<250/mm’
Treatment failure:
PMN leukocvte>250/mm’ 3 (17.6%)" 1(7.7%)"

‘One patient had endocarditis as superinfection. Streptococcus viridans,
which was susceptible to amoxicillin-sulbactam (SAM) in vitro, was iso-
lated from admission hemoculture. Cefotaxime was switched to SAM.
One patient had hepatorenal syndrome and probable hepatocellular
cancer. Since AFP was extremely high, hepatocellular carcinoma was
suspected. Ascites cytology was benign. Contrast enhanced computeri-
zed abdominal tomography and gadolinium enhanced magnetic reso-
nance imaging yielded no tumor. None of the cultures gave positive re-
sults. The 3" patient had no apparent cause for failure and cultures we-
re negative. Spontaneous bacterial peritonitis (SBP) resolved with the
assigned antibiotic. "no apparent cause for failure and cultures were ne-
gative. SBP resolved with the assigned antibiotic
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cefotaxime group and 100% (n=20) for the ofloxa
cin group. The reasons for failure to achieve reso-
lution are shown in (Table 3).

Antibiotic therapy was changed in only 2 (12%)
patients who were assigned to receive cefotaxime.
One patient received SAM and one received cefe-
pime. After the change resolution was achieved in
one patient; nevertheless, both patients died.

Cour se and outcome

The duration of antibiotic therapy was 8+3 and
8+2 days for the cefotaxime and ofloxacin groups,
respectively (p=nonsignificant).

Three patients (17.6%) from the cefotaxime group
died during hospitalization (p=0.11). The clinica
complications that developed during cefotaxime
and ofloxacin therapy were as follows: develop-
ment or worsening of hepatic encephalopathy (2
and O patients, respectively), gastrointestinal he-
morrhage (1 and O patients, respectively), superin-
fections (1 patient with endocarditis and O pati-
ents, respectively), and hepatorenal syndrome (2
and O patients, respectively) (p=nonsignificant).
Allthe

patients from the ofloxacin group survived. The
main causes of death were endocarditis, hepatore-
nal syndrome, and hepatocellular cancer. All clini-
cal and laboratory data were analyzed in associ-
ation with survival rate. Variables with statistical
significance (p<0.05) in univariate analysis were
introduced in a multivariate analysis. In the mul-
tivariate analysis, only sodium, AST, ALT, gam-
maglutamyl transferase (GGT), LDH, ALP, reso-
lution rate on the 7" day of antibiotic therapy and
hemoculture positivity were found to be statisti-
cally significant as prognostic factors (Table 4).

DISCUSSION

Ofloxacin is a very effective antibiotic against
Gram-negative bacteria, the most common cause
of SBP. Both oral and intravenous forms are ava-

Table 4. Surviva rate in cirrhotic patients with SBP
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ilable. We compared ofloxacin and cefotaxime in
uncomplicated SBP.

In a study done by Navasa et a., oral ofloxacin
(100 mg-800 mg/day) was found as effective as int-
ravenous cefotaxime (2-8 g/day) in outpatient tre-
atment of uncomplicated SBP (7). Terg et al. com-
pared two different ciprofloxacin treatment sche-
dules (400 mg/day intravenous ciprofloxacin for 7
days vs. 400 mg/day intravenous ciprofloxacin for
the first 2 days followed by 1 g/day oral ciprofloxa
cin for 5 days) in terms of resolution and hospital
survival. They found results similar to the largest
studies done with cefotaxime (8).

Our ofloxacin treatment schedule was different
from that of Navasa et al.: 400 mg/day intraveno-
us ofloxacin for the first two days followed by 400
mg/day oral ofloxacin for five days. This scheme
provided close observation of the patient in the
hospital environment during intravenous admi-
nistration. All the patients were followed in the
hospital until SBP had resolved. The patients who
were started on ofloxacin achieved resolution on
the 7" day of treatment. Resolution rates and hos-
pital survival rates of the cefotaxime and ofloxacin
groups were similar on the 7" day of treatment
(82% and 100%, respectively). Navasa et al. repor-
ted lower rates of resolution (85% for cefotaxime
and 84% for ofloxacin) and hospital survival (81%
for both antibiotics)7. We think that a more effec-
tive regimen with intravenous ofloxacin for the
first two days was the cause of this difference. The
patients who were given intravenous ciprofloxacin
for the first two days of therapy had a resolution
rate of 78.3% and mortality rate of 27.5% in the
study done by Terg et al. (8).

We used 3 g/day of cefotaxime in our study, with a
resolution rate of 82%. Cefotaxime was shown to
be effective in lower doses in comparison to other
studies (3, 4).

Deaths (n=3) Survivors (n=27) P value
Hemoculture positivity 1 (33.3%) 23 (85.2%) 0.033
Resolution rate on the 7" day of therapy 33.3% 92.6% 0.039
AST at 48" hour of therapy 299 (76-598) 67 (16-297) 0.019
AST on the 7" day of therapy 304 (71-644) 78 (15-446) 0.034
ALT a 48" hour of therapy 77 (26-147) 36 (8-169) 0.034
GGT 90(72-125) 40(11-128) 0.020
LDH 741 (486-1078) 418 (203-860) 0.023
ALP 436(159-969) 136(69-216) 0.038
Sodium on the 7" day of therapy 127 (129-133) 134 (121-141) 0.033
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In the study of Terg et al., cefotaxime was three ti-
mes more expensive than intravenous ciprofloxa-
cin and seven times more expensive than combi-
ned therapy with oral and intravenous ciprofloxa-
cin. The cost of oral ofloxacin was 13 times lower
than with intravenous cefotaxime in the study of
Navasa et al. (7, 8). This cost benefit was also no-
ted in our study, where the cost of intravenous ce-
fotaxime was 2.4 times higher than the combined
therapy of ofloxacin.
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We conclude that ofloxacin in the schedule descri-
bed above is a good choice in uncomplicated SBP.
We think that intravenous administration for the
first two days of therapy reinforces the success ra-
te. We suggest that those patients can be dischar-
ged from hospital after two days of intravenous
therapy.

The cost is also lower due to the shorter duration
of hospitalization, and the oral route is a conveni-
ent means of therapy.

5. Mihas AA, Toussaint J, Hsu SL, et al. Spontaneous bacte-
rial peritonitis in cirrhosis: clinical and laboratory featu-
res, survival and prognostic indicators. Hepatogastroente-
rology 1992; 39: 520.

6. Hoefs JC, Canawati HN, Sapico FL, et al. Spontaneous
bacterial peritonitis. Hepatology 1982; 2: 399.

7. Navasa M, Folio A, Llovet JM, et al. Randomized, compa-
rative study of oral ofloxacin versus intravenous cefotaxi-
me in spontaneous bacterial peritonitis. Gastroenterology
1996; 111: 1011-7.

8. Terg R, Cobas S, Fassio E, et al. Oral ciprofloxacin after a
short course of intravenous ciprofloxacin in the treatment
of spontaneous bacterial peritonitis: results of a multicen-
ter, randomized study. J Hepatol 2000; 33: 564-9.



