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An overview 
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ABSTRACT: Malnutrition 1s common in Crohn's disease. Nutrition can be 
improved in patients with Crohn's disease by cotal parenteral nutrition (TPN) 
or enteral nutrition. TPN induces long term remission in over 50% of patients 
with Crohn's disease. Enteral nutrition 1s as effective, more economical and less 
hazardous than TPN. Enteral nutrition can be given as a polymeric or elemental 
diet. Polymeric diets can be helpful by improving patient nutritional and clinical 
status. Elemental diets have other advantages m chat clinical improvement 1s not 
only sympcomatic. A controlled trial suggests it to be more effective than 
polymeric diets in acute Crohn's disease. Four controlled studies have shown 
elemental diets to be as effective as steroids in acute Crohn's disease. How an 
elemental diet achieves this result is con1eccural, but it is unlikely that its actton 
is solely nutritional, as the patient improves before nutritional parameters im, 
prove. Elemental dietscontainglutamine and arginine, which have a direct effect 
on intestinal mucosa and improve immune function. Patients with active 
Crohn's disease have increased intestinal pem1eab1lity; treatment with an 
elemental diet improves the permeability defect. Can J Gastroenterol 1990; 
4(7):400-403 
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Nutrition et maladie de Crohn: Vue d'ensemble 

RESUME: La malnutrition est commune clans la maladie de Crohn. L'ctat 
nutritionncl peut mutefois etre ameliore par la nutrition parenterale totale 
(NPT) ou la nutrition cnterale. La NPT entraine des remissions prolongee~ chez 
plus de la moitie des patients porteurs de maladie de Crohn. La nutrition enterale 
est tout auss1 efficace, plus econom1que et moms risquee que la NPT. Elle pcut 
etre administree sous forme de regime polymerique OU elementaire. Les regimes 
polymeriqucs peuvent aider n ameliorer l'etat nutritionnel et clinique des 
patients. Les regimes elementa1res presentent d'autres avantages, !'amelioration 
clinique n'etant pas seulement symptomatique. Un essa1 controle suggere que les 
regimes clcmcncaircs seraicnt plus efficaces que lcs regimes polymeriques dans la 
maladie de Crohn active. Quatre etuues controlees demontrent quc les regimes 
elementa1res sont aussi efficaces que les sterotdes Jans la maladie de Crohn aigue. 
On ne s'expltque pas encore cc resultat, mais ii est pcu probable qu'il soit 
sculement attribuable aux effcts nutritionnels vu que le patient s'ameliore avant 
lcs paramctres nutritionnels. Les regimes elementaires contiennent de la 
glutaminc ct de !'arginine, lcsquelles agissent d1rectemcnt sur la muqueuse de 
l'intestin ct ameliorc la fonction immunitaire. On constate unc permeabilite 
intcstinalc accrue chez les patients porteurs de maladic de Crohn active, or le 
regime elementaire corrige ces troubles de permeabilite. 
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PATIENTS wm I CR OH N'S DL ~'if 

are often in a negative nitrogen 
balance. The cause of this negat11i 
balance is multifactorial and includes 
reduced food intake, malabsorpttondue 
to extensive disease or previous surge!'/ 
protein-losing enceropathy and dlll!? 
nutrient interaction. Sulphasalazme 
inhibits folate absorption and steroids 
are catabolic and decrease calctum ab
sorption. Patients who have an absct$5 
or sepsis will have increased energy re
quirements. 

In active Crohn's disease protein 
malnutrinon is common. In one senes. 
approximately one-third of patien1i 
were 80% of ideal body weight (I) 
Methods used to improve nutriuon m 
Crohn's disease are total parenteral 
nutrition (TPN) and enceral nutrition. 

TPN IN CROHN'S DISEASE 
TPN is effective 111 mducmg rem, 

sion in some patients with Crohn's d1s
ease. Matuchansky (2) reviewed tht 
published studies of TPN m Crohn\ 
disease and noted that 80% went mto 
remission in the short term and (ff 

remained in remission at one vear 
However, there have been no control, 
led trials to show that TPN can achie1e 
this result. Long term TPN therapy hai 
been successful in closing fistulas m 
patients with Crohn's disease, and the 
most common mdicauon for hornt 
TPN is Crohn's disease. In a controlled 
trial, TPN as adjunctive treatment d~ 
not benefit patients with ulcerarne 
colitis (3 ). 

Patients undergoing bowel resectioo 
for small bowel Crohn's disease who 
had TPN preoperattvely ha<l 20.4±14.J 
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cm less bowel re~ecced compared to a 
historical cohon group operated on by 
the same surgical team. Patients who 
had a right-sided hemicolectomy with 
preoperative TPN had 11.2±4.2 cm less 
small bowel resected than the non
TPN group. For large bowel surgery 
there was no <l1ff erence m the length of 
bowel rcsecteJ. The total hospital stay 
was 10 <lays longer for those receivmg 
TPN (4). 

Shiloni and colleagues (5) presented 
a retrospective analysis of 49 patients 
with severe refractory Crohn'1, disease 
who were treated with TPN over an 
eight year period. Forty-five per cent of 
the patients treated did not require an 
operation. However, 50% required 
surgery within two years after TPN was 
Jiscontinued, while only 25% of chose 
operated on immediately required addi
tional surgery <luring the follow-up 
period of 3.5 years. TPN is expensive 
and has substantial mechanical and 
metabolic side effects, especially in m
experienced hands. Nevertheless, TPN 
can induce remission in Crohn's dis
ease by improving the patient's nutri
uonal status and perhaps by allowing 
the u0wel to rest while supplying the 
patient with adequate calories an<l 
removing allergenic stimuli. Greenberg 
and colleagues (6) have shown in a 
prospective, two-centre, controlled 
trial, with 51 patients randomized LO 

either TPN (n= 17), enteral nutrition 
(n=l9) or penpheral enteral nutrition 
(n=l5), that there was no difference in 
the number of remissions achieved at 
one year ( 42, 52 and 56%, respective
ly). They concluded that bowel rest was 
not the mechanism of action of enteral 
nutrition. 

ENTERAL NUTRITION IN 
CROHN'S DISEASE 

Improved nutrition can be achieved 
more economically with enteral nutri
uon. Harries and colleagues (7) have 
shown that improving nutrition 
enterally can have a beneficial effect on 
disease activity. In a controlled cross
over trial in which the diet of 28 
patients with Crohn's disease was sup
plemented for two months with 2000 to 
3000 kcal per day using a whole 
protein, low residue, liquid diet, the 

patients' nutritional parameters (as as
sessed by anthropometnc measure
ment, scrum proteins, creatmine, 
hl'ight index and circulating lympho
cytes) were all mcreased, anJ serum 
orosomucoid levels fell while the 
patients were on liquid diet supplcmcn
tat1on. Therefore there may be a 'cause 
and effect' rclat1omhip between nutri
tional and clinical status. 

Nutritional treatment wirh an 
oligopepridc diet has been compared to 
drug therapy with steroids and sulpha
salazme m a large, mulricentre, pro
spective, controlled tnal involving 
over LOO patients. The drug treatment 
group fared better in the number of 
rcm1ss1ons induced than the diet
treated group (8). 

ELEMENTAL VERSUS 
POLYMERIC DIET IN 

CROHN'S DISEASE 
An elemental diet means food given 

in its simplest formulation: protein as 
ammo ac1<ls, carbohydrate as glucose 
and fat as short chain tnglyceridcs. An 
elemental diet reduces pancreatic, 
biliary and intesttnal secretions, is ab
sorbed in the upper intestine, is nonal
lergcmc and could he more effective 
than a polymeric diet m the treaunent 
of Crohn's disease. An elemental diet 
has been compared co a polymeric diet 
in the treatment of acute Crohn's dis
ease in three recent controlled trials 
(9-11 ). In one study, 14 patients were 
allocated randomly to receive 2.4 L per 
day for 28 days of an elemental or 
polymeric diet via a nasogastric tube. 
Disease activity was assessed by clmical 
score, C reactive protein, erythrocyte 
sedimentation rate and indium leuko
cyte scan. Gastromtestmal protem loss 
was similar for both groups, but the post 
trial clinical score was sigmficantly bet
ter for the polymeric diet-treated group. 
However, three ()f the elemental diet
treated patients failed to complete 
treatment. Of the 14 patients, only two 
had small bowel disease. 

In another controlled crossover 
study, 24 patients with active Crohn's 
disease were randomized to oral 
elemental or polymeric diets ( 11 ). Both 
diets were effective in inducing remis
sion. None of the patients enrolled had 

CAN J GA~TROENTEROL VOL 4 No 7 NOVEMBER 1990 

Nutrition and Crohn's disease 

small howel disease. Undoubtedly, im
proving patient nutrition improves 
general well-hemg and can improve 
immunological function, hut whether 
nutrition has a more f undamencal role 
in Crohn's disease is nor ccm11n. 

In another controlled tnal, 30 
patients wirh active Crohn's disease 
who woul<l otherwise have been treated 
with steroids were randomized to 
receive an elemental or polymeric diet 
( 11 ). Assessment on days IO and 28 
showed th.it clinical remission oc
curred in five of 14 patients (36%) on 
the polymeric diet compared with 12 of 
16 patients (75%) assigned to the 
elemental Jiet. From this study it can 
he concluded that a polymenc diet does 
not seem co be as effective as elemental 
diets m the treatment of patients with 
Crohn's disease. 

ELEMENTAL DIET VERSUS 
STEROIDS IN CROHN'S 

DISEASE 
Comcoscer01ds are the most effec

tive treatment available for the treat
ment of Crohn's disease. In a 
prospective, controlled study, 21 
patients with active Crohn's disease, 
previously untreated, who required 
hospitalization because of their symp
toms, were assigned to receive either 
steroids at a Josage of 0.5 to 0.75 mg/kg 
bcxly weight for four weeks, or an 
elemental diet as the sole form of treat
ment. Assessment at four and 12 weeks 
showed that patients treated with an 
elemental diet improved as much as 
steroid-treated patients by some 
criteria, and more by others such as 
albumin, which is considered to be a 
reliable index of disease activity. Mean 
hospital stay was 11 days for both 
groups, At a three month follow-up ex
amination none of the diet-treated 
patients requ1red specific treatment, 
whereas those in the steroid group were 
taking 10 to 20 mg prednisolone per 
day ( 12). Sanderson and colleagues 
(13) carried out a similar study in 16 
ped1atnc patients with small bowel 
Crohn's disease and concluded that an 
elemental diet was as effective as 
steroids in the treatment of acute dis
ease. 

Saverymuttu and colleagues (14) 
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conJucteJ a controlled trial of 3 7 
patients with moderately active 
Crohn's disease, randomly assigning 
them to either a regimen of elemental 
<lier with nonabsorbablc antibiotics, or 
steroids. Both groups improved clini
cally with a comparative fall in the 
Crohn's disease activity index. 

Hunt and colleagues ( l 5), in a 
three-centre, controlled study of 29 
patients with active Crohn's disease 
who were ranJomize<l to either an 
elemental diet or steroids at a dosage of 
0.5 to 0.75 mg/kg bo<ly weight, also 
found an elemental diet to be as effec 
tive as steroids and superior to a poly
meric Jiet in inducing remission in 
Crohn's disease. 

MODE OF ACTION OF AN 
ELEMENTAL DIET 

How an elemental diet improves 
Crohn's disease is uncertain. It is un
likely to do this by nutrition alone, as 
patients improve before any improve
ment occurs in their nutritional 
parameters. Patients with small bowel 
Crohn's disease appear to do best in 
terms of long term relapse with an 
elemental tliet ( 16). The small bowel is 
dependent on luminal substrates for its 
nutrition. le is important to note that 
an enteral elemental diet contains 
glutamine am.I arginine. Glutamine is 
the major fuel for the small intestine's 
own energy needs ( 17). In a patient 
with Crohn's disease, gut requirements 
for glutamine may be greater than nor
mal. Steroids have been shown co 
stimulate glutamine release from 
muscle and to increase intestinal con
sumption of glutamine ( 18). Glutamine 
affects enterocyte function directly and 
stimulates tropic gut hormones. 

Arginine enhances immune func-
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tion and promotes nitrogen recent ion 
in animal models. In patients under
going surgery for cancer, arginine had 
a beneficial effect on the immune sys
tem distinct from its nutritional effect 
(19). 

An elemental diet could benefit 
patients with Crohn's by inducing a 
critical change in bowel flora. Kane 
and Neal (20) proposed total gut irriga
tion with antibiotic sterilization as an 
effective treatment for Crohn's disease. 
The author has studied the fecal flora of 
patients before and after treatment 
with an elemental diet and found no 
significant change in the total number 
of organisms nor any significant altera
tion in coliforms or enteroccocci (21 ). 
This is a relatively insensitive method 
for detecting subtle changes in bowel 
flora. Wellmann and colleagues (22) 
described a potential role for absorbed 
enterotoxin contributing to the sys
temic symptoms of Crohn's disease. In 
a controlled study comparing two 
groups of patients, both received TPN 
an<l steroids and, if appropriate, sul
phasalazine and mecronidazole. One 
group also randomly received whole gut 
lavage with 18 L saline given over 2 h 
on two occasions during the first week. 
At the end of each lavage period, 4 g 
5-aminosalicylic acid were given. The 
lavage group had a significantly more 
rapid fall in Crohn's disease activity 
index and circulating endotoxin, and a 
shorter stay in hospital. Ir is possible 
that an elemental diet could induce im
provement by reducing circulating en
<loroxins. The altered immune function 
observed in Crohn's disease could be 
secondary to an abnormality of mucosa I 
permeability that allows microbial or 
dietary antigens access co the mucosa. 
Once absorbed, these antigens could 
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cause chronic infh1mmation. Phospho
lipase activity is mcreaseJ in active 
Crohn's disease. Lysolecichin, a 
product of chis activity, could cause tis
sue damage and increase intestinal per
meability (23). The author has shown 
chat chromium-labelled EDT A is a 
simple, safe, inexpensive, noninvasive 
screening test for detection of Crohn's 
disease, particularly of the small bowel. 
The author has also found it useful to 
monitor disease activity (24,25). The 
increased urinary excretion after oral 
administration of EDT A suggests that 
patients with C rohn's disease have in· 

creased mucosa! permeability. A study 
to examine whether treatment of acute 
Crohn's disease with an elemental diet 
improved intestinal permeability and 
inflammation (as assessed by EDTA 
and lactulose/rhamnose permeability) 
has shown a significant <lecrease in the 
urinary excretion of these probes, in, 
dicating that treatment is not solely 
symptomatic (26,27). Hollander (28) 
reported a high prevalence of increased 
permeability to polyethylene glycol 
400 in apparently unaffected first de
gree relatives of patients with Crohn's 
disease, suggesting that increased per, 
meability may be a primary abnor
mality in Crohn's disease (28). Similar 
studies using lactulose/rhamnose and 
chromium-labelled EDT A have been 
normal, perhaps reflecting the different 
permeation pathways that these probes 
used (29,30). 

Elemental diets are useful and free 
from side effects in inducing remission 
in Crohn's disease. They have effec~ 
beyond nutrition. More effort should be 
made to discover the exact mechanism 
of how elemental diets work and to find 
the optimum period required to induce 
remission. 
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