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Advances in the use of multimodal therapy, combination chemotherapy and
better supportive care have vastly improved survival rates for childhood
cancers over the decades.1,2 However, more intensive treatment regimens
frequently result in nutritional depletion and evidence suggests that
malnutrition is a common complication of childhood cancer and its treatment.
The consequences of malnutrition
in this patient group are well
documented3-11 and adequate nutrition
plays an important role in clinical
outcomes such as treatment response,
quality of life and cost of clinical care.12
Nutritional management in childhood
cancer with the provision of safe,
appropriate and effective nutritional
support is, therefore, well recognised as
an important part of support care.
Over the past two decades, the
type of nutritional support utilised
in children with cancer has changed.
Previously, parenteral nutrition was
routinely used; however, enteral
feeding is now recommended as the
preferred route. The instigation of
early enteral tube feeding in children
identified to be at a higher nutritional
risk due to their disease and/or planned
therapy, can prevent nutritional
decline during treatment. Studies have
demonstrated that nasogastric feeding
during intensive treatment improves

nutritional status with minimal
complications and improves energy
intake and well-being.13-16
One of the key considerations for
successful enteral feeding in children
undergoing treatment for cancer is
enteral feed choice. Generally, an ageappropriate standard polymeric feed
will be tolerated in children with a
normal gastrointestinal (GI) function.
However, a peptide-based semielemental feed may be more appropriate
following some chemotherapy agents if
there is malabsorption and should also
be considered in children with lower
gut mucositis or radiation enteritis; also
those with graft versus host disease
(GvHD) involving the GI tract and/or
liver following allogenic haematopoietic
stem cell transplant.
The
priming
chemotherapy
for both allogenic and autologous
haematopoietic stem cell transplant
causes severe vomiting, mucositis,
diarrhoea
and
protein
losing
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Figure 1

enteropathy. Nutritional support is provided
to minimise the morbidity of the conditioning
regimen and complications resulting from the
procedure such as GvHD or veno-occlusive
disease (VOD) of the liver.17-19

• Osteosarcoma
• Ewing’s sarcoma
• High dose therapy and peripheral Blood
stem cell rescue
• Haematopoietic stem cell transplant

MUCOSITIS

Parenteral nutrition is still indicated in
children with severe GI mucositis and enteritis.
Other indications include typhlitis, neutropenic
enterocolitis, ileus, chylous ascites post surgery
or severe stage IV-III GvHD. Parenteral nutrition
feeding, however, is associated with decreased
enzyme activity and increased permeability in
the gut, potentially leading to an increased risk
of bacteraemia and endotoxaemia.22, 23
In order to prevent gut atrophy, a small
amount of continuous enteral nutrition is
recommended whenever possible. Semielemental feeds tend to be the first line of choice
for these patients, as peptides can have a trophic
effect on the gut and are more complex than
amino acids to evoke the epidermal growth
factor.

Mucositis can cause villous atrophy, enterocyte
damage, inflammation and crypt hyperplasia
of the GI tract and hence is associated with
significant
pain,
ulceration,
abdominal
distension, nausea, vomiting and diarrhoea.20, 21
Many chemotherapy drugs, in particular
anthracyclines,
actinomycin,
high
dose
methotrexate and high dose melphalan, result
in the structural and functional injuries to the
GI tract described above, resulting in mucositis
(Figure 1).
GI mucositis is a common complication
occurring five to 10 days after chemotherapy. It
can occur in up to 100% of patients undergoing
high dose chemotherapy and haematopoietic
stem cell transplantation.20 Children at risk
of developing mucositis are, therefore, those
whose treatment protocols include the above
chemotherapy drugs. This currently includes the
following diagnostic groups:
• Acute Myeloid Leukaemia
• Infant Acute Lymphoblastic
• Leukaemia
• B-cell Non Hodgkins Lymphoma
• Rhabdomyosarcoma

CURRENT PRACTICE

As mentioned earlier, current practice suggests
the early introduction of a peptide-based
semi-elemental feed for patients at risk of
developing mucositis, or when weaning off
parenteral nutrition. Short chain whey-based
peptides improve protein absorption and can
lead to increased gastric emptying rates.24
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Figure 2: Percentage of patients on enteral and parenteral nutrition at Yorkshire Regional Centre for
Paedeatric Oncology and Haematology

This has consequently been associated with
improved feed tolerance in children at risk of
vomiting.25, 26 The hydrolysed whey protein
has a lower osmolality compared to feeds
based on 100% free amino acids, which can
improve tolerance. Children with impaired
GI function due to mucositis may have
suboptimal digestion, absorption, or transport
of long chain triglycerides (LCT), leading to fat
malabsorption and progressive malnutrition.
Peptide- based semi-elemental feeds
generally have >45% of their total fat content
as medium chain triglycerides (MCT),
resulting in enhanced absorption and
digestion of fat and improved nutritional
status. The advent of paediatric ready-to-hang
semi-elemental feeds eliminates the risk of any
mixing errors. They are also microbiologically
safe, which is particularly important for
immunocompromised patients.
By considering early enteral tube placement
in children undergoing treatment for cancer at
risk of developing mucositis and considering use
of a ready-to-hang peptide-based semi-elemental
feed, the number of children supported with
successful enteral feeding has greatly increased
over the past decade. This has helped to reduce
the incidence of parenteral nutrition as shown in
Figure 2.

ENERGY DENSE PAEDIATRIC
PEPTIDE-BASED FEED

Although successful enteral nutrition is possible
using a peptide-based semi-elemental feed for
children with impaired GI function following
chemotherapy, there are other complications
of treatment where a fluid restriction may be
indicated (Table 1).
One specific complication of haematopoietic stem cell transplant is venoocclusive disease (VOD) of the liver which
occurs when the small blood vessels that lead
into and are inside the liver become blocked.
VOD can occur in up to 60% of patients who
have undergone this procedure. Symptoms
include increased liver enzymes and bilirubin,
fluid retention/ascites and increased platelet
consumption. A strict fluid restriction forms
part of the management for this (usually 80%
maintenance fluid or less).
These children tend to be on a number of
drugs with drug volume and blood products
taking precedence over volume for nutritional
support. In order to maximise nutritional intake
within a limited volume allowance, an energy
dense peptide-based feed may be indicated in
these children. Other indications for this type
of feed include children with large abdominal
masses unable to tolerate a polymeric feed,
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Table 1: Indications for fluid restriction
•

Acute Myeloid Leukaemia

•

Infant Acute Lymphoblastic

•

Leukaemia

•

B-cell Non Hodgkins Lymphoma

•

Rhabdomyosarcoma

•

Osteosarcoma

•

Ewing’s sarcoma

•

High dose therapy and peripheral Blood stem cell rescue

•

Haematopoietic stem cell transplant

e.g. Neuroblastoma,
Hepatoblastoma.
CONCLUSION

Wilm’s

tumour

and

Malnutrition in children undergoing treatment
for cancer should not be accepted as an inevitable
process. It is well documented that effective
cancer therapy contributes to nutritional
morbidity in childhood cancer, particularly
those at risk of mucositis.
Nutritional assessment and intervention
should be integrated as an important aspect of

supportive care. Frequent monitoring is crucial
to ensure effective nutritional support as feed
(type, volume and delivery) and oral intake can
vary throughout treatment due to the side effects
of therapy.
Early aggressive enteral feeding using
a peptide based semi elemental feed can
adequately provide nutritional support and
help to reduce the incidence and duration
of parenteral nutrition in children who are
undergoing treatment for cancer and at risk of
developing lower GI mucositis.
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Questions relating to: Nutrition support for childhood oncology.
Type your answers below, download and save or print for your records, or print and complete by hand.
Q.1

What are the key considerations for successful enteral tube feeding in children with cancer?

A

Q.2

What are the clinical indications for considering the use of a peptide-based semi-elemental feed in
children undergoing treatment for cancer?

A

Q.3

When is the use of parenteral nutrition considered in children treated for cancer and what are some of the
potential disadvantages of parenteral nutrition?

A

Q.4

What is mucositis and what are the causes and symptoms of mucositis in children undergoing
treatment for cancer?

A

Q.5

What are the advantages of using a peptide-based semi elemental feed in children at risk of mucositis
in terms of protein and fat content?

A

Q.6

Why is the use of a ready-to-hang feed important in children undergoing treatment for cancer?

A

Q.7

What are the signs and symptoms of veno-occlusive (VOD) disease of the liver? Which group of
children are at risk of developing VOD?

A

Q.8

Why would an energy dense peptide-based semi elemental feed be considered in children with VOD?
What are some of the other indications for considering the use of an energy dense feed in children
treated for cancer?

A

Please type additional notes here . . .
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