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rate on cimetidine alone which from open studies in my
centre I expected to be about only 20% to 25% .3

Omeprazole has been tried by several investigators in
H2RA-refractory DU in open studies. Pooling the results
from nine such investigations, healing at 4 weeks on
omeprazole 40 mg daily occurred in 84/89 patients (94%).
These encouraging results were then further explored in a
controlled three-centre trial in which patients with DU
refractory to standard doses of cimetidine or ranitidine
were randomly allocated to either continue the same
H2RA at the same dose (n=47) or to omeprazole 40 mg
daily (n=52) for up to 8 weeks. Healing was: at 4 weeks,
39% v. 87%; at 8 weeks, 60% v. 98% (differences at both
time points being significant). Also, in a separate controlled
study, patients refractory to high dose cimetidine (2 or 3 g
daily) either continued the same treatment (n=24) or had
omeprazole 40 mg daily (n=26). Healing was: at 4 weeks,
54% v. 85%; at 8 weeks, 67% v. 92% (differences signi-
ficant at both time points). 4 Perhaps omeprazole at a dose
of40 mg daily, because of its more assured acid inhibition,
is likely to prove superior to H2RA than the 20 mg dose;
but it should be noted that in these controlled studies heal-
ingon continued H2RA was rather less than that observed
by Delchier et al. These conflicting results provide some
insight into the difficulties that beset therapy in this field
and show that negative results nevertheless may yield
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SUMMARY
A prospective randomized study of selective intestinal decon-
tamination with norfloxacin was carried out in 32 cirrhotic
patientswith lowasciticfluid total protein levels.The incidence
ofinfectionin these patients wascomparedwitha control group
of 31 cirrhotics with similar characteristics but who did not
receivenorfloxacin.In the group treated withnorfloxacinthere
was a significantlylower incidence of infection in general and
spontaneousbacterial peritonitis in particular. However, there
wasno significantdifferencein mortality. The authors conclude
that selectiveintestinal decontamination is useful in preventing
spontaneousbacterial peritonitis and extraperitoneal infections
in hospitalized cirrhotic patients with low ascitic fluid total
proteinlevels.
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important information as long as the study has been well
designed and executed.

The authors suggest that, in three-quarters of
patients, continuing the same treatment for a further four
weeks will result in healing. My own experience is that
outside clinical trials rather fewer patients will have heal-
ing, although once such patients are enrolled into studies
which require frequent consultation and examination,
healing rates tend to improve!

Thus, whilst omeprazole 20 mg daily may not be
superior to continued H2RA therapy in healing refractory
duodenal ulcer, my assessment of the evidence is that the
40 mg dose is more effective.
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COMMENT
This paper is from Barcelona, the city whose institutions
have contributed much to our understanding of the manage-
ment of spontaneous bacterial peritonitis (SBP). Since
large volume paracentesis has been shown to be a safe
procedure I ascitic fluid aspiration is performed routinely
in major units dealing with liver disease. On routine
paracentesis a prevalence of SBP of about 20% is found in
patients admitted with ascites. 2 (SBP being defined as the
presence of bacterial infection of the peritoneum in the
absence of perforation of a viscus or of infection intro-
duced by paracentesis.) The entity is diagnosed if the
ascitic fluid neutrophil count is >250/1ol1 and cultures are
positive for bacteria. Culture negative neutrophil leukocyte
ascites is present if neutrophil counts are >5OO/IolIbut
cultures are negative, and bacterial ascites is diagnosed if
neutrophil counts are <250/1ol1 but cultures are positive.'
The preferred method for culture of ascitic fluid is by
direct inoculation of the ascitic fluid into blood culture
bottles rather than by conventional methods.'

The pathogenesis of SBP is still not clear. There is
evidence to suggest that SBP results from 'seeding' of
susceptible ascitic fluid with bacteria.! The group of
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patients at risk are adult cirrhotics and children with the
nephrotic syndrome. Adults with severe acute or chronic
liver disease have complement deficiency and defects in
neutrophil and reticuloendothelial function which
diminish host defence. These defects in host defence are
postulated to result in episodes of bacteraemia. One
feature common to children having the nephrotic syndrome
and portal hypertension related ascites is that their ascitic
fluid is low in protein. Ascites resulting from cardiac
failure or malignancy has a higher protein concentration
and is relatively resistant to SBP. A low protein concent-
ration is associated with a low opsonic activity of ascitic
fluid' and predisposes to recurrent episodes of SBP.
Mortality due to SBP is high'' and, hence, in the present
protocol therapy was planned to prevent recurrent infec-
tions in cirrhotic patients with low ascitic fluid protein
concentrations.

Norfloxacin, a carboxyfluoroquinolone antibiotic, acts
by binding bacterial DNA gyrase, thus inhibiting DNA
synthesis. Norfloxacin inhibits most enterobacteriaceae,
the gram-negative aerobic bacteria of the gut which are
the most commonly implicated organisms in SBP. It has
been shown to be effective in prophylactic therapy in
immunocompromised patients." The concept of selective
bowel decontamination in preventing systemic infection
has been well accepted in liver transplantation." It was,
therefore, logical that selective bowel decontamination
by norfloxacin be used as a means of preventing the often
fatal complication of SBP in a group of cirrhotic patients
predisposed to SBP, namely, those with low ascitic fluid
protein concentrations.

The authors of the present study need to be congratulated
for the simple design and clear message. Norfloxacin
significantly lowered the incidence of SBP (from 23%
in the control group to 0% in the treated group). The
incidence of extraperitoneal infection was not significantly
lowered; the overall rate of infection (peritoneal plus
extraperitoneal) was lower in the treated group mainly
because of the marked reduction of peritoneal infections.
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As in previous studies the predominant organisms respon-
sible for SBP were enterobacteriaceae.

Of interest, but not surprising was the fact that though
the incidence of SBP was decreased the overall mortality
in the treated group was not significantly lower than in the
control group. A similar observation has been made in
patients with oesophageal variceal haemorrhage where a
lowered rate of bleeding is not always associated with
improved survival. 9 SBP indicates the presence of badly
deranged liver function. While therapy may help in pre-
venting individual complications, survival will not" be
effectively prolonged unless we find a means of perma-
nently improving liver function.
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