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Summary and conclusions

Twenty-seven patients with 32 acute exacerbations of
Crohn's disease were treated for four weeks with an
elemental diet. At the end of treatment 29 of the ex-
acerbations had remitted both clinically and biochemi-
cally. After six months six patients had relapsed.
These findings suggest that the elemental diet is

effective in treating acute Crohn's disease, but the reasons
are not clear. The diet may be effective because it provides
nutritional support, is hypoallergenic, acts as a medical
bypass from the affected area, or alters bowel flora. The
patient's general wellbeing is improved by the supply of
adequate energy and essential foodstuffs in a form
easily available without further digestion and given in a
safe, simple, non-toxic way.

Introduction

No generally accepted regimen exists for the treatment of acute
exacerbations of Crohn's disease. Many different treatments are
used including antibiotics, azathioprine, sulphasalazine, and
steroids, often without controlled trials to support their efficacy.
Patients with Crohn's disease often have a negative nitrogen
balance as a result of anorexia and reduced protein intake,
diminished absorption by the small intestine, losses by ex-
udation from inflamed mucosa, and systemic effects of chronic
inflammation. Total parenteral nutrition1-4 and elemental
diets5-" have been used in an attempt to reverse this metabolic
imbalance before operative intervention (see also P Milewski
and M Irving (abstract D6), J C Paris et al (abstract L77), and
M J Hall and R I Russell (abstract P77), European Congress
on Parenteral and Enteral Nutrition, Stockholm, 2-5 September
1979). As these patients improve nutritionally the indications
for operation often recede, raising the possibility that "artificial"
nutrition might be useful as a primary treatment for Crohn's
disease. Total parenteral nutrition requires careful monitoring,
and serious complications have been reported.4 An elemental-
diet regimen is safe, non-toxic, and easy to administer. In this
paper we report the results of using an elemental diet in the
treatment of patients with acute Crohn's disease.

Patients

We treated 32 exacerbations of Crohn's disease in 27 patients
(21 men, six women) requiring admission to hospital. Seven of the
patients were aged under 20, 13 were aged 20-40, and seven were

over 40. Twelve patients had disease of only the small bowel, 11 of
the small and large bowel, and four of only the large bowel. All
exacerbations were characterised by abdominal pain that severely
limited activity and by diarrhoea (three or more loose stools daily).
Weight loss of over 2 kg occurred in the month before 20 exacerbations.
Eleven exacerbations were associated with fever of over 38°C for a
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week or more; 24 with an erythrocyte sedimentation rate of over
20 mm in the first hour; 20 with a haemoglobin concentration of
under 12-5 g/dl (men) or under 10-5 g/dl (women); and 18 with a
serum albumin concentration of under 35 g/l. Six young patients
had growth failure, three patients had clinically evident subacute
intestinal obstruction, one had an abdominal wall fistula, one presented
with rectal bleeding, and four had a seronegative peripheral arthro-
pathy.

Treatment

After initial inpatient assessment an elemental diet was begun.
All food was withdrawn, except for tea and coffee without milk,
boiled sweets, and clear minerals, and replaced with an elemental
diet (Vivonex) supplying 209-314 kJ (50-75 kcal)/kg body weight
and 8-12 g nitrogen/day. Because the reconstituted diet is hyperosmolar
(600 mmol (mosmol)/l) its concentration was gradually increased to
full strength over three days to reduce side effects such as diarrhoea
and abdominal colic. After four weeks of the elemental diet solid
food was gradually reintroduced over three days. The diet was
started in hospital, but the patients were allowed home once they
had become accustomed to it and had shown clinical improvement
(generally after seven to 14 days).
The diet was well tolerated in all of the patients except two, who

were withdrawn from the study because they were unable to drink
the diet owing to an aversion to its taste. A third patient was with-
drawn from the trial for resection of a chronic ileal obstruction.
Of the 24 patients (29 exacerbations as five patients were treated
twice) who remained within the trial, eight received no other treat-
ment; three received steroids (prednisone 30 mg/day for two weeks
reducing to a maintenance dose of 10 mg/day); and nine received
intermittent levamisole (2 mg/kg/day for three days every 14 days),
which was introduced from the third week onwards. Four continued
with the drugs that they had been taking when they relapsed before
the trial: two were receiving maintenance doses of steroids (< 10 mg
prednisone/day) and one each azathioprine and sulphasalazine. The
patients were followed up weekly for four weeks and then at monthly
intervals. At each visit they were weighed and their height measured,
they were asked about their symptomatology and occupational and
social wellbeing, and blood samples were taken for biochemical and
haematological investigations.

Results

In all 29 acute episodes in which the four-week course of the
elemental diet was completed the patients showed a pronounced
clinical improvement. Within two weeks abdominal pain and diarrhoea
were relieved and weakness, fever, and anorexia had cleared. Figure 1
shows the effect of this treatment on the variables of disease activity.
There was a dramatic and sustained improvement in all the variables
monitored except for weight, which fell slightly in the first two weeks
of treatment but rose to normal thereafter. There was a mean fall in
erythrocyte sedimentation rate of 24 mm in the first hour, and an
increase in serum albumin concentration of 4-3 g/l and in haemoglobin
concentration of 1 -2 g/dl (excluding patients who received transfusions).
Figure 2 shows a typical response in a 38-year-old man with small-
bowel Crohn's disease treated solely with the elemental diet. Within
one week stool frequency had fallen from eight to three times daily;
by four weeks his weight had risen by 3 kg and his erythrocyte
sedimentation rate decreased from 43 to 10 mm in the first hour.
One of the patients who presented with melaena and was then

fed on a normal ward diet promptly bled again. He was placed on an
elemental diet and had no recurrence of bleeding. One patient's
enterocutaneous and enterovesical fistulae healed with the elemental
diet.

Six months after treatment with the elemental diet 18 of the 24
patients remained clinically in remission. All had gained weight
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(mean 6-1 kg, SE 1-3 kg) and the serum albumin concentration had
risen in all (mean 8-0, SE 1-76). Of the six patients who relapsed,
three required bowel resection, one was treated by increasing the
prednisone dosage, and two were studied again while receiving a
second course of the elemental diet. Growth rate as assessed with
Tanner tables'5 was maintained or exceeded in six young patients
(four boys, two girls) who had previously had deficient growth. Two
of these had received concurrent prednisone treatment.

Elemental diet
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FIG 1-Effect of treatment on variables of disease
activity, showing mean ±SEM changes.
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FIG 2-Effect of elemental diet on wellbeing of 38-year-old
man with small-bowel Crohn's disease.

Discussion

Reports of the use of an elemental diet in Crohn's disease
are few, and many of the patients treated had surgical indications
for intervention. Stephens and Randall5 reported a good result
with an elemental diet given postoperatively to a patient with
severe Crohn's disease. Giorgini et a16 treated successfully a

13-year-old boy with active Crohn's disease unresponsive to
other treatment. Voitk et al7 treated seven patients with Crohn's
disease; all of their patients improved their nutritional state as

evidenced by weight gain, positive nitrogen balance, and
increased red cell mass. Rochio et al8 treated 25 patients with
Crohn's disease with an elemental diet. Ten of their patients
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eventually required surgery but were able to undergo operation
in a better nutritional state. Goode et al'0 used an elemental
diet successfully for long-term nutritional support in eight
patients with Crohn's disease. Segal et all" induced remission
in eight patients with active uncomplicated Crohn's disease
using an elemental diet as the sole initial treatment. An elemental
diet was reported to have been helpful in managing 11 patients
with complications of Crohn's disease such as perianal fissure,
subacute obstruction, and bile-salt-induced diarrhoea (M J Hall
and R I Russell, abstract P77, European Congress on Parenteral
and Enteral Nutrition, Stockholm, 1979).
Our results confirm these observations that an elemental

diet may be valuable as the main treatment of acute Crohn's
disease. In 19 of the patients the diet was the only treatment
given initially. All of the patients who completed the diet
treatment were considered to be in clinical remission at four
weeks. There was an initial loss of weight probably due to the
low residue and the gradual build-up of energy intake. At the
end of the treatment period the patients' nutritional state had
improved as evidenced by the rise in serum albumin concentra-
tion and weight gain. At six months six of the patients had
relapsed. Three of the patients, who had symptoms of subacute
obstruction, all eventually required operations. The diet, though
unpalatable, was tolerated by mouth in all but two of our
patients. With encouragement patients adapt to the diet,
particularly when they notice an improvement in their symptoms.
The exact mechanism by which an elemental diet induces

remission of this disease is not clear. The diet may alter the
course of the disease by modifying the nutritional state of the
patient. Administration of a balanced diet containing adequate
energy and amino-acids is likely in itself to be beneficial in any
disease associated with anorexia, vomiting, diarrhoea, and
resultant undernutrition. In addition the diet may have a more
direct effect by supplying essential vitamins and minerals or
excluding ingested toxins.
An elemental diet may be beneficial in Crohn's disease by

inducing a critical change in the intestinal microflora. Some
workers have found a significant increase in Gram-negative
anaerobic rods and Gram-positive rods in stools from patients
with Crohn's disease."3 Some reports14 suggest a dramatic
reduction in microbial flora in healthy volunteers fed an
elemental diet. These results were not confirmed by other
workers'5-'7 who used more sensitive techniques, but changes
in species types were noted. Crohn's disease may be induced or

perpetuated by constituents of a normal diet, possibly by an

immunological mechanism. Formation of granulomas, a

characteristic histological feature of Crohn's disease, may result
from the persistence of luminal contents within the mucosa."1
A wide range of antibodies against dietary proteins are readily
detectable in the serum.'8 These antibodies may have developed
against dietary proteins that may themselves be pathogenic, or

cause tissue damage after the formation of immune complexes.
Equally probably, however, this antibody production is a result
rather than the primary cause, because foreign protein would
be expected to penetrate the bowel wall through a damaged
mucosa, thereby promoting a secondary immunological
reaction.'9 The removal of oral protein by treatment with an

elemental diet may cause these patients to improve by removing
either the primary cause or the offending protein responsible
for secondary immune-mediated tissue damage.

Patients with Crohn's disease of the colon improve after
diversion of the faecal stream.20 An elemental diet contains
amino-acids, hexose sugars, essential fatty acids, minerals, and
vitamins and is absorbed in the upper intestinal tract. It also
reduces both pancreatic and gastric secretions." It may therefore
act as a medical bypass by preventing the food and the secretions
from gaining access to the inflammatory lesions in the bowel
thereby giving them a chance to heal. The depression of gastro-
intestinal secretion may be important in the healing of intestinal
fistulae, and elemental diets have been found useful in the
treatment of fistulae.9 One of our patients had ilealvesical and
enterocutaneous fistulae, which healed after 28 days on the diet.
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Thus our findings confirm that an elemental diet is an
extremely useful method for inducing a remission in acute
Crohn's disease, although it does not appear to protect against
long-term relapse.

CO'M was the recipient of an Eton Fellowship. We are grateful
to Miss P Hulme and her colleagues in the department of dietetics
for their continued help in these studies.

Requests for reprints should be addressed to DrCO'Morain, Division
of Clinical Sciences, Clinical Research Centre, Harrow, Middlesex
HAI 3UJ.
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Pituitary responsiveness to gonadotrophin-releasing and
thyrotrophin-releasing hormones in children receiving
phenobarbitone
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Summary and conclusions

The effect of long-term treatment with phenobarbitone
on pituitary responsiveness to gonadotrophin-releasing
hormone and thyrotrophin-releasing hormone was
studied in 20 boys being treated with the drug to prevent
febrile convulsions. Baseline concentrations ofluteinising
and follicle-stimulating hormones were reduced as well
as the responses of these hormones to stimulation with
gonadotrophin-releasing hormone. Baseline prolactin
concentrations were raised in comparison with those in
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normal children. The response of prolactin to thyro-
trophin-releasing hormone, however, was impaired only
in the children who had been receiving the drug for a long
time. Phenobarbitone had no effect on the secretion of
growth hormone.
Further studies should be carried out to ascertain how

long these effects on pituitary function last after pheno-
barbitone is withdrawn and whether this interference
with pituitary function modifies the child's subsequent
development.

Introduction

Long-term treatment with anticonvulsants such as phenytoin
and phenobarbitone is useful in preventing febrile convulsions
in children. It is generally accepted that to be effective treatment
with phenobarbitone should be continued for several months
at doses ranging from 3 to 5 mg/kg body weight daily, even in
children who have had only one febrile seizure.1 2 Several
centrally acting drugs interfere with the function of the
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