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Fibre works, but not wonders

Brown L, Rosner B, Willett WW, Sacks FM. (Harvard School of
Public Health, Brigham and Women's Hospital and Harvard
Medical School, Boston, MA, USA.) Cholesterol-lowering
effects of dietary fiber: A meta-analysis.Am J Clin Nutr 1999;69:
30-42.

SUMMARY
The aim of the study was to determine whether water-soluble dietary
fibre lowers blood cholesterol and, if so, to what extent by examining
well designed studies published on the subject from 1966 to June
1996. Of the 162 studies reviewed, 67 were selected for a meta-
analysis. The selected studies were all controlled studies in which a
known dose of soluble fibre from a single source was administered
for at least 14 days. The effect of this treatment was investigated in
the meta-analysis in such a way that the impact of confounding
variables such as energy, fat or cholesterol content of the diet was
either eliminated or could be quantified using well established equa-
tions. The source of soluble fibre in the studies analysed was pectin,
oat bran, guar gum or psyllium.

Soluble fibre, in a dose of 2-10 g/day, had a small but significant
dose-related lowering effect on total cholesterol (-0.045 mmollL or
-1.73 mg/dl per g soluble fibre/day) and LDL cholesterol (-0.057
mmollL or -2.21 mg/dl per g soluble fibre/day). Doses higher than
10g had aprogressively weakerhypocholesterolaemic effect. Soluble
fibre also significantly reduced HDL cholesterol but by a much
smaller amount (-0.003 mmol/L or -0.1 05 mg/dl per g soluble fibre/
day). Triacylglycerol concentrations were not significantly affected
by soluble fibre.

The initial total cholesterol concentration did not influence the
hypocholesterolaemic effect of soluble fibre, but an initial LDL
cholesterol concentration >4.3 mmollL was associated with a mar-
ginally enhanced (p=0.05)LDLcholesterol-lowering effect of soluble
fibre. Among the fibre types examined, each significantly lowered
total as well asLDL cholesterol but pectin was somewhat more hypo-
cholesterolaemic than the other types. Changes in blood lipids were
independent of study design, length of treatment and background
dietary fat content.

It may be concluded that a variety of soluble fibres reduce total
and LDL cholesterol levels in blood but the effect is small within the
practical range of intake.

COMMENT
The recent surge of interest in dietary fibre followed the realiza-
tion by a few British physicians, notably Surgeon Captain Cleave,
Denis Burkitt and Hugh Trowell that many diseases of the western
civilization may be the consequence of a highly refined diet.l-'
Their deduction was based on the virtually total absence of these
diseases in Africa, where the diet was still predominantly of the
traditional coarse variety. Not only constipation and its obvious
sequelae such as piles and varicose veins but also diabetes
mellitus, coronary heart disease and peptic ulcer were attributed
by them to the dietary changes brought about by a combination of
technological progress which made mass production of highly
refined foods feasible, and the accompanying prosperity which

made the widespread and excessive consumption of these foods
as well as meat products affordable. These unprecedented dietary
changes are ill-suited to human physiology.

Rapid increase in the pace of research on dietary fibre also led
to the redefining of its physiological and chemical characteristics.
Physiologically, it now includes all dietary constituents resistant
to the action of endogenous enzymes of the human gut. This broad
definition has made it difficult to restrict the use of the term dietary
fibre to well defined chemical entities. Chemically, dietary fibre
is a loosely defined complex comprising cellulose, hemicellulose,
lignin, pectin, resistant starch, gums, mucilages, and several other
non-starch polysaccharides, oligosaccharides and non-carbohy-
drate substances. Among these, cellulose and lignin are the major
components ofthe water-insoluble fraction, and pectin, gums and
mucilages those of the water-soluble fraction. The water-soluble
fraction is very viscous and highly fermentable while the water-
insoluble fraction is not. These dissimilarities also lead to some
significant differences in the physiological effects of the two
fractions of dietary fibre.

Studies on the physiological effects of dietary fibre have
employed a wide range of diets. One set of studies are those which
have compared the effects of high-fibre and low-fibre diets. Then
there are studies which have supplemented a control diet with a
high-fibre food, a concentrated source of dietary fibre, or a chemi-
cally well defined species of dietary fibre, and observed the effect
of the supplement. All these studies are important from different
points of view. Studies using high-fibre diets or high-fibre foods
are nearer to real life, and therefore their results are directly appli-
cable. On the other hand, studies using chemically well defined
substances such as cellulose or pectin are of greater academic
value because the observed effects can be attributed to a specific
substance.

The length of treatment ranged from 1 week to 6 months. In
terms of design, there are some with a parallel design, those with
a cross-over design, and also many with poor designs and inad-
equate controls. Therefore, one can understand the difficulties
involved in a meta-analysis of studies on physiological effect of
dietary fibre. In the meta-analysis by Brown et al., a lot of sense
has been extracted from chaos, by first selecting studies which
conform to a few pre-determined criteria and, second, using
statistical techniques to iron out the differences between the
selected studies. As a result, the conclusions are quite clear: oat
bran, psyllium and guar gum, which are rich sources of water-
soluble dietary fibre, and pectin, which is a relatively homo-
geneous entity -chemically, each lower blood levels of total
cholesterol and LDL cholesterol. Although care has been taken by
the authors to separate the effects of dietary fibre from those due
to other concomitant changes in the diet, it is impossible to do so
completely. For example, oat products not only have water-
soluble dietary fibre (especially the beta-glucan fraction) but may
also have inhibitors of cholesterol synthesis such as tocotrienols. 3

There are possibly multiple mechanisms by which soluble
fibre reduces blood cholesterol. The best understood, and prob-
ably the major mechanism, is the binding of bile salts by dietary
fibre, which increases the faecal excretion of bile salts, thereby
reducing their enterohepatic circulation. That, in turn, increases
the need for de novo synthesis of bile salts, which uses up
cholesterol leading to a decrease in its blood level. This mecha-
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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 ischaernic 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

Oral antibiotics can be used safely for the initial
treatment of neutropenic fever

Freifeld A, Marchigiani D, Walsh T, Chanock S, Lewis L,
Hiemenz J, Hiemenz S, Hicks JE, Gill V, Steinberg SM, Pizzo PA.
(University of Nebraska Medical Center, Omaha, Nebraska, USA,
and other participating centers.) A double-blind comparison of
empirical oral and intravenous antibiotic therapy for low-risk
febrile patients with neutropenia during cancer chemotherapy. N
Engl J Med 1999;341:305-11.

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 ciprofioxacin (30 mg/kg/
day in three divided doses; maximal dose: 750 mg every 8 hours). 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 10 days, (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) HIV
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


