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nism was first proposed by Leveille and Sauberlich," and appears
to be mediated by an up-regulation ofLDL receptors in the liver.
Other suggested mechanisms include inhibition of synthesis of
hepatic fatty acid by-products of fermentation of dietary fibre
such as short chain fatty acids, changes in intestinal motility,
increased peripheral sensitivity to insulin, and reduction in en-
ergy intake due to higher satiety levels.

The ultimate goal of hypocholesterolaemic manoeuvres is to
reduce the incidence of ischaemic heart disease. As the present
meta-analysis shows, soluble fibre can make only a small contri-
bution to this goal. The contribution of fibre is, in practice, further
limited by the dose that can be realistically consumed by large
numbers on a regular basis. Fortunately, a high-fibre diet, in prac-
tice, also tends to be a low-energy, low-fat, low-cholesterol, and
low-meat diet. These factors add to the favourable effects of
dietary fibre. As has been realized now, for maximum benefit,
dietary changes should be combined with other appropriate changes
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SUMMARY
This paper reports on a randomized study comparing oral and
intravenous antibiotic therapy for neutropenic fever. One hundred
and sixteen episodes of neutropenic fever (absolute neutrophil count
<500 per cmm) were included in each group (age range of patients:
5-74 years). One group of patients received oral antibiotic therapy
with amoxicillin-clavulanate (40 mg/kg/day in three divided doses;
maximal dose: 500 mg every 8 hours) and ciprofloxacin (30 mg/kg/
day in three divided doses; maximal dose: 750 mgevery 8hours). The
other group received intravenous antibiotic monotherapy with
ceftazidime (90 mg/kg/day in three divided doses; maximal dose:
2 g every 8 hours). Rigorous criteria were used to identify patients at
low risk for complications and mortality for inclusion in the study.
Patients were excluded if any of the following were present: (i) neu-
tropenia expected to last more than 10days, (ii) a serious co-existing
medical condition, (iii) abdominal pain, nausea, vomiting or diar-
rhoea, (iv) mental status abnormalities, (v) intravenous catheter or
catheter tunnel infections, (vi) new pulmonary infiltrate, (vii) inad-
equate hepatic or renal function, (viii) received antibiotics in the
previous 3 days, (ix) undergone stem cell transplantation, (x) HIY
infection, (xi) pregnancy, (xii) inability to swallow oral medicines,
and (xiii) haemodynamic instability. Because of possible interac-
tions with the antibiotics, calcium- or magnesium-containing oral
drugs (theophylline, probenecid or allopurinol) were not adminis-
tered concomitantly. All patients were hospitalized and monitored
closely until both fever and neutropenia had resolved; clinical

in lifestyle, especially increase in physical activity and reduction
in mental stress. An integrated improvement in lifestyle is a basic
feature of the current non-pharmacological interventions in
ischaernic heart disease.
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assessment and blood counts were performed daily, blood cultures
were drawn daily during fever, blood chemistry and coagulation
studies were performed every third day, and chest X-rays, additional
cultures and invasive tests were performed as clinically indicated.
When specific infections were identified, antibiotic coverage was
changed to the appropriate drugs. Antifungal drugs were added if
fever recurred or persisted after 5 days of antibiotics. The oral
regimen was changed to ceftazidime if patients were unable to
tolerate oral medicines because of mucositis, nausea, vomiting, diarr-
hoea or rash. Antibiotics were changed to intravenous imipenem and
gentamicin or other specific antibiotics, ifhaemodynamic instability,
a worsening primary infection or a new infection developed in either
of the initial study regimens.

Most patients were women receiving chemotherapy for breast
cancer. The large majority of patients received growth factors, and
the average duration of neutropenia was less than 4 days. Fever
resolved by day 2 in 50%, and by day 5 in 90% of episodes. The
majority of patients had no identifiable infection. Documented infec-
tions were mainly localized and mild-to-moderate in severity. Treat-
ment was successful (resolution of fever and neutropenia without
requiring a change in the initial regimen either due to the nature of the
infection, complications or adverse effects of the drugs) in approxi-
mately 70% of episodes in both the intravenous and oral groups. The
major difference between the groups was that the oral regimen was
less well tolerated, mainly due to nausea, vomiting or diarrhoea. No
patients died during the study period. The authors concluded that in
hospitalized, low-risk patients with neutropenic fever, initial oral
antibiotic therapy is safe, and as effective as intravenous antibiotic
therapy.

COMMENT
Fever occurring in the presence of severe neutropenia is often
indicative of a potentially lethal infection. Hospitalization and
rapid institution of empirical therapy with broad-spectrum intra-
venous antibiotics, pending the results of energetic and repetitive
efforts at identifying a causative organism, has proven to be a
highly successful strategy for preventing mortality. Even though
no organism is identified in over 50% of patients developing
neutropenic fever, all patients who develop it need to be treated
with empirical antibiotic therapy until fever and neutropenia have
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resolved. This is because it is not possible to prospectively
identify those who do have an infection, and because overwhelm-
ing infection and lethal sepsis can develop within hours in the
absence of antibiotics. However, recent studies' have defined
criteria for successfully identifying a group of patients with
neutropenic fever who are at extremely low risk of developing
lethal complications.

This report demonstrates that such low-risk patients can be
safely treated with initial empirical therapy with a specific com-
bination of oral antibiotics, if they are hospitalized and monitored
very closely. A second study performed in Europe and published
in the same issue of the New England Journal of Medicine 2 also
reached similar conclusions. As the "!ICcmnpanying editorial'
notes, these large, well designed studies provide a cheaper, more
convenient therapeutic strategy for treating low-risk patients with
neutropenic fever.

The widespread application of this strategy to clinical practice
can be extremely dangerous if several critical principles are not
remembered and applied rigidly and uniformly:

1. Oral antibiotics are safe only for highly selected patients at low
risk of complications. Criteria for identifying such patients are
summarized above and detailed in the original papers.

2. Irrespective of risk stratification, all patients with neutropenic
feverneed to be hospitalized, evaluated carefully and repeatedly
for a causative organism, and monitored extremely closely
until both fever and neutropenia have resolved. The above
studies do not indicate that oral antibiotic therapy can be safely
given in the outpatient setting.

3. Oral antibiotics are suitable only as initial, empirical therapy
for selected patients. Once an organism and/or a specific site
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of infection is identified, therapy should be changed to or
supplemented with specific antibacterial/antifungal/antiviral
drugs, often given intravenously.

4. The regimen of amoxicillin-clavulanate and ciprofloxacin
was specifically selected to provide antibiotic coverage against
the same spectrum of organisms as intravenous ceftazidime
monotherapy or other intravenous antibiotic combinations
used in neutropenic fever. Other combinations of oral antibiotics
should not be used as a substitute for this regimen, unless
additional studies prove their safety and efficacy.

For patients in developing countries, these studies are good
news: the enormous cost of cancer chemotherapy may safely be
-reduced for selected patients treated under the vigilant eyes of
physicians experienced in the care of neutropenic patients.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about
500 to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph
should accompany the obituary.

-Editor


