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The World Health Organization (WHO) defines malnutrition as a deficiency, or excess of nutrient
intake and/or impaired nutrient utilisation. Undernutrition can be classified into several categories:
wasting (low weight for height), stunting (low height for age), underweight (either wasting or stunting,

or both), and micronutrient deficiencies.!

While socioeconomic factors often contribute to malnutrition,
there are instances where food provision alone does not
resolve wasting. In these cases, undernutrition is likely to
be associated with underlying diseases.? Disease-related
malnutrition can lead to further reduction in oral intake,
malabsorption with increased nutrient losses and altered
metabolic demands.?

Gl disorders are frequently investigated as potential
causes of malnutrition, as a healthy digestive system is crucial
for nutrient absorption.2 Malnutrition’s impact on the Gl tract
can lead to altered intestinal blood flow, pancreatic exocrine
insufficiency, and villous atrophy, all of which reduce nutrient
absorption.® Additionally, increased intestinal permeability
can cause a loss of digestive enzymes, further impairing
nutrient absorption. This enzyme loss can occur early in
the course of reduced energy intake, potentially resulting
in secondary lactose intolerance.* Several Gl conditions are
closely associated with malnutrition.

Inflammatory bowel disease (IBD)
& malnutrition

Malnutrition can manifest in various forms in individuals
with I1BD, including protein-energy malnutrition, micronutrient
deficiencies, and poor bone health.5> Contributing factors

include reduced oral intake, malabsorption, protein loss,
and bacterial overgrowth.® According to Balestrieri et al.,
the incidence of malnutrition in IBD patients ranges from
20% to 85%.5 Malabsorption in IBD is likely to be related
to mucosal alterations that disrupt epithelial integrity, and
ileal inflammation can further impact nutrient absorption by
reducing bile salt uptake.6 Additionally, active inflammation
leads to blood and protein loss.

Malnutrition is more common in Crohn’s disease than
in ulcerative colitis, probably due to the small bowel
involvement in Crohn’s, which affects nutrient absorption.® ©
Newly diagnosed Crohn’s disease patients have a 60%
incidence of protein-energy malnutrition, compared to 35%
in ulcerative colitis patients.” 8 IBD patients often present
with protein-energy malnutrition at diagnosis, and their
nutritional status can fluctuate between periods of flare-ups
and remission.

Various treatments are available for Crohn’s disease,
including dietary interventions. Exclusive enteral nutrition
(EEN) is a first-line treatment for Crohn’s disease, with
remission rates between 60-80%.° The preferred feed is a
standard polymeric feed, as the type of protein does not
impact EEN'’s efficacy.® If polymeric feeds are poorly tolerated,
peptide-based or amino acid-based feeds may be considered.
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Tolerance and palatability are crucial
when selecting nutritional support feeds.
Clinically, if polymeric feeds are not well
tolerated and there is no history of cows’
milk allergy, peptide-based feeds are often
a suitable and well-tolerated alternative,
despite limited evidence. For patients with
a history of cows’ milk allergy, amino acid-
based feeds should be used.

Motility & malnutrition

The GI tract plays a central role in food
digestion and absorption, with the enteric
nervous system (ENS) regulating these
functions. The ENS consists of a network of
200-600 million neurons that coordinate
gut activities such as motility and peristalsis.
Disruptions to this complex system can lead
to undesirable symptoms, malabsorption,
and malnutrition. Motility disorders, which
include impaired coordination and limited
peristalsis, can be categorised as either
neuropathic or myopathic.

A common motility disorder
is gastro-oesophageal reflux disease
(GORD), characterised by oesophagitis
and symptoms such as faltering growth,
feeding  difficulties,  discomfort, and
haematemesis. Cows’ milk protein allergy
(CMPA) is closely linked to GORD, with
Cavataio et al. finding that 40% of infants
with  GORD may have an underlying
CMPA." A trial of an extensively hydrolysed
formula for 2-6 weeks can help determine
if this improves GORD symptoms.'?
If symptoms persist and the infant is
breastfed, excluding cow’s milk from the
maternal diet may be recommended.'?

GORD is frequently reported in
children with  neurological disabilities
(as high as 70%) and negatively impacts
their nutritional status and quality of
life.’3 The European Society for Paediatric
Gastroenterology Hepatology and Nutrition
(ESPGHAN)  suggests that trialling
polymeric whey-based feeds may benefit
these patients due to potentially increased
gastric emptying.’® Although evidence
is limited, peptide-based or extensively

hydrolysed feeds might improve tolerance
and gastric emptying.™

Gastroparesis, characterised by
delayed gastric emptying, is another
motility condition that can lead to malnutrition
due to symptoms such as nausea, early
satiety, postprandial bloating, and pain.'™
Moderate to severe cases often show signs
of malnutrition, dehydration, and nutrient
deficiencies, including calcium, iron, folate,

magnesium, potassium, and fat-soluble
vitamins. The use of proton pump inhibitors
can further impact these micronutrient
levels.'® Patients who can eat may benefit
from low-fibre and low-fat diets, with liquids
often being better tolerated than solids.
If oral feeding is not tolerated, enteral
feeding might be necessary, often opting
for jejunal feeding to bypass the stomach
and improve tolerance.” In severe cases,
parenteral nutrition (PN) may be required
if other forms of enteral feeding fail.

Short bowel syndrome
& malnutrition

Several factors can increase the risk of
malnutrition in  short bowel syndrome,
including the length and quality of the
remaining bowel, the presence of the
ileum (which allows for greater adaptation),
and the presence of the ileocecal valve
and/or colon.’® Early infant feeding is
known to predict shorter hospital stays
and reduced dependence on parenteral
nutrition (PN)."™ Introducing enteral feeds
encourages small bowel adaptation,
resulting in mucosal hyperplasia, villous
lengthening, and increased crypt depth.®
Enteral tolerance also stimulates bile flow.

While many patients will require PN to
meet their nutritional needs, it is essential
to introduce and progress enteral feeds
whenever possible, choosing feeds that are
likely to be tolerated. If available, breastmilk
should be the first-line choice for these
patients due to its beneficial components,
such as immunoglobulin A (IgA), human
milk oligosaccharides, nucleotides and
leukocytes, which help develop the
baby’s immune system. In the absence
of breastmilk, a partially hydrolysed/
whole protein formula feed that is low
in lactose and contains medium-chain
triglycerides (MCT), and has low osmolality
should be considered.™

Verlato et al. conducted a survey on
the feeding management of infants with
short bowel syndrome, which was sent
to 24 centres in 15 countries, achieving
a 100% response rate. The survey found
that 95.8% of centres used breastmilk
as their primary feed. For 54.2% of
respondents, the second choice was an
extensively hydrolysed feed containing
MCT."® The choice of feed is important to
successfully establish and progress with
oral feeding, with the aim of reducing PN
and thus the risk factors associated with
long-term PN.
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CASE STUDY

Presenting symptoms

A 9-year-old boy was admitted to the ward from his local hospital with dehydration, severe malnutrition, electrolyte disturbances,
distended abdomen, constipation, poor tolerance of feeds and developmental delay.

e Weight: 14.4 kg (< 0.4th centile) ® Height: 130 cm (25th centile) ® BMI: < 0.4th centile
Classified as severe malnutrition.

Biochemistry test results: Metabolic alkalosis, hypokalaemia, hypocalcaemia and bradycardia.

Past medical history: Ongoing poor oral intake. He had a very limited diet as his parents felt he had reacted to most foods.
Most of his dietary intake was from homemade vegetable broth, thought to be better tolerated.

Nutritional rehabilitation

The patient was transferred to the gastroenterology ward for investigations and nutritional rehabilitation. He was bedridden
and unable to bear weight. He was started on PN and developed refeeding syndrome, which was treated with intravenous (1V)
potassium replacements. He required oral phosphate and bicarbonate supplements. Once he was stable a nasogastric tube
(NGT) was inserted, and continuous polymeric feeds (1 kcal/ml) were started. He developed abdominal distention, pain and
vomiting. The NGT was changed to a naso-jejunal tube (NJT) and a continuous 1 kcal/ml peptide-based feed containing

50% fat from MCT was started. This feed increased gradually each day and PN was weaned. After 2 weeks, the patient was
tolerating full jejunal feeds. The feed rate was gradually increased, and the hours were decreased until he was having 16-hour
feeds that meet his requirements.

Investigations & and diagnosis

Solid gastric empty study — found slow gastric emptying with semi-solid porridge.
Liquid gastric empty study — normal emptying times. Better emptying than with solids.

Further management

After 2 months of nutritional rehabilitation his weight had increased to 19 kg. He was started on a bite and dissolve diet
and began to mobilise. Due to the results of the gastric emptying studies a gastric feeding trial was indicated. His feeding
tube was changed to a NGT and the 1 kcal/ml peptide feed was trialled continuously. This was well tolerated. He was
progressed to slow bolus feeds.

A gastrostomy placement was scheduled, and he continued with small amounts of bite and dissolve foods orally.

Discussion

Gastroparesis can lead to poor tolerance of oral food, and due to the rarity of the disease, a prolonged diagnosis process
can result in malnutrition. In this case, the patient responded well to peptide-based feeds, likely due to improved gastric
emptying facilitated by the broken-down proteins and MCT fats.
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