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1.4 WHO growth curves. Height/length for age (boys).

Until recently, the evaluation of a child with FTT focused
on factors related to external environment or to medical
causes. Currently, the child’s feeding behaviour and the
interaction between the caregiver and the child has taken on
greater importance. Feeding is an interactive process that
depends upon abilities and characteristics of both the
parents and the child.

Aetiology

FTT has been historically dichotomized as organic versus
nonorganic (1.6). Organic FTT results from a major organ
system illness or dysfunction, while nonorganic FTT is
generally a diagnosis of exclusion. A third category has been
added, mixed FTT, to recognize the fact that many organic
FTT often have a psychological component. This approach
is quite simplistic and inadequate for patient management.
There is growing evidence that feeding difficulties are

1.5 WHO growth charts. Length/height for age (girls).

Organic
causes

Nonorganic
causes

False failure
to thrive

1.6 Aetiology of FTT.

central to the development of the disorder. Family stressors,
psychiatric disorders of parents, and disturbances in the
interfere with the

infant—parent relationship may

development of an adequate feeding relationship.
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It is important to note that an infant presenting with to be considered when making the diagnosis of FTT, for
presumed FTT may have a normal variant of growth!. instance, infants with intrauterine growth retardation or
Specific infant populations with growth variations also need premature infants.

Table 1.2 Normal variants of growth presenting as FTT

Genetic short Ex-premature Constitutional Catch down
stature infant delay growth
Birth weight Low to normal Normal if corrected Low to normal Above expected for
for gestation genetic background
Parental percentiles Low Normal Normal Normal
Progress along Low percentile but Low if corrected May be an initial Initial fall in 6-12
percentiles do not cross but follow fall in first 6 months ~ months and then
percentiles percentile curves and then follow follow percentiles
percentiles

Table 1. 3. Classification of FTT by pathological causes

Inadequate caloric intake Excessive loss of nutrients
* Food not available * Vomiting
— Type or volume of food not appropriate (e.g. too diluted — Gastro-oesophageal reflux
formula) — Other causes of vomiting: central nervous system
— Poverty and food shortages disorders, metabolic disease
— Neglect » Malabsorption/diarrhoea
— Feeding technique, parent—infant interaction problems — Inflammatory bowel disease
» Lack of appetite — Short bowel syndrome
— Chronic iliness * Renal losses
— Psychosocial disorder — Renal failure or tubular acidosis
» Mechanical feeding difficulties, e.g. oral-motor — Diabetes mellitus or diabetes insipidus

dysfunction or malformation
Defective utilization

Reduced absorption or digestion of nutrients » Chromosomal or genetic abnormality
» Pancreatic insufficiency: cystic fibrosis * Metabolic disorder
* Loss or damage to villous surface » Endocrine disorder
— Coeliac disease » Congenital infections
— Cow’s milk protein allergy
— Vitamin or mineral deficiencies Increased metabolism
» Cholestasis  Chronic infection or inflammation
» Hypoxaemia (congenital heart disease, chronic lung
disease)

* Hyperthyroidism
» Malignancy



Within the group of normal variants of growth presenting
as FTT, four main patterns occur (Table 1.2)2. There are
also growth curves available for syndromes with abnormal
Noonan syndrome,

growth (e.g. Down syndrome,

Prader-Willi syndrome) (1.7, 1.8). There are many reasons

why an infant does not take on adequate nutrition. A more
of FTT
pathophysiology, as shown in Table 1.3.

useful classification is then Dbased on

Evaluation

History and examination

The history is essential in defining the underlying cause of
growth failure in children (1.9). The evaluation should
include an assessment of the diet and eating behaviours, past
and current medical, social, and family history, and should
include a complete physical examination (Table 1.4)3. A

.

1.7 Patients with special conditions, e.g. Down syndrome,
chromosomopathies and other genetic conditions, have
their own growth rate and deserve specific growth curves.

1.8 Patient with a Silver—Russell syndrome.

1.9 Algorithm of

management of
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Table 1.4 Evaluation of medical history in FTT

Dietary history
» Amount of food and/or formula
* |Is the formula prepared correctly?

» Food patterns: types of foods, especially beverage
consumption (milk, juices, sodas)

Feeding history

* When does the child eat? Where? With whom?
* Breastfed?

* Positioning of the child

* Feeding battles

» Snacking

Past and current medical history

* Obstetric history

« Birth history, including weight and height
* Neonatal period

» Recent acute illness especially upper airway infections,
otitis, gastroenteritis

Table 1.5 Classification of undernutrition in children?3 16

 Are they recurrent?

» Chronic medical conditions

» Past hospitalizations, injuries, accidents
* Vomiting?

Social history

* Who lives in the home?

* Who are the caregivers?

* Who helps to support the family?
* What is the child’s temperament?
* Any family problems?

Family history
» Medical conditions or FTT in siblings

» Growth pattern in other members of the family,
especially parents and siblings

e Mental illness

Normal Mild risk
Weight for age (%) >90 75-89
Weight for height (%) >90 80-90
Height for age (%) >95 95-90

thorough psychosocial history is mandatory. An accurate
assessment of growth requires the evaluation of current and
past parameters including height or length, weight, and head
circumference. Occasionally further assessments are
performed such as mid-upper arm circumference, various
skin fold thicknesses, body proportions and, if indicated,
puberal assessment.

Moderate risk High risk
60-74 <60%
70-79 70%
89-85 <85%

The severity of a child’s undernutrition can be classified
most easily using the Waterlow and Gomez criteria (7able
1.5), as a percentage of the median for age. Further examina-
tion beyond growth should include physical examination
(1.10), including inspection of any physical sign of neglect or
abuse, stigmas of underlying syndromes, dysmorphic
features, skin rashes, and observation of feeding if possible.



Observing or videotaping the interaction between a
parent and a child, especially during a feeding session in the
office, may provide valuable information about the aetiology
of FTT%

Investigations

Laboratory evaluation should be guided by history and
physical examination findings only. A well-targeted battery
of investigations may provide guidance. There are no
routine laboratory tests that should be performed on every
child, because the majority of children with FT'T have no
laboratory abnormalities. In those requiring investigation, a
simple initial sequence can be performed (Zable 1.6).

Table 1.6 Investigations in failure to thrive

1.10 Clinical signs of malnutrition in a patient with FTT
who was found to have coeliac disease.

Initial evaluation

 Full blood examination/erythrocyte sedimentation rate
or C-reactive protein

» Chemistry panel: urea, creatinine, lytes
* Iron status: iron, ferritin, transferrin, % saturation
* Blood glucose

« Liver function tests: GGT, SGPT, SGOT, alkaline
phospatase, bilirubin

* Urinalysis
» Urine culture

Second step
* Acid—base balance
* Immunoglobulins

» Coeliac screen

Thyroid function test
» Bone age

Stool microscopy and culture

Third step (if clinically indicated or abnormal data from
the initial investigations)

» Metabolic screen (blood and urine for organic acids
and amino acids, ammonia, lactic/pyruvic acids,
ketone bodies in urine)

» Karyotype

Allergy investigations
» Sweat test

pHmetry/endoscopy
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Treatment

Medical intervention is dictated by the disease diagnosed.
Addressing identified issues of attachment and other
psychosocial issues is crucial and often requires input from
a multidisciplinary team. Most cases can be managed by
nutrition intervention or feeding behaviour modification.
Evaluation and treatment is generally accomplished in
outpatient settings rather than in the hospital.

Nutritional rehabilitation by means of increased caloric
intake is often best supervised with the advice of an
experienced dietician, allowing exact caloric requirements to
be calculated. Asking the parent to write down the type of
food and amounts a child eats over a 3-day period is one way
of quantifying caloric intake.

Dietary recommendations

Children with FTT will need 150% of the recommended
daily caloric intake, based on their expected, not actual,
weight for height if tolerated®. As most of these children lack
the normal responses to internal hunger/satiation cues, high
energy snacks may improve their nutritional status®. In
infants this increased caloric intake may be accomplished by
concentrating the infant formula or adding carbohydrates or
lipids to the formula or the puréed foods (1.11). Toddlers
can receive more calories by adding cheese, butter, and so
on to common toddler foods. In toddlers and older children
we can also use high-calorie milk drinks, that provide
1.0-1.5 kcal/ml. Vitamin and mineral supplementation is
also sometimes required. If all these attempts fail it may be
necessary to consider nasogastric tube feedings as a last
resort (1.12)7. The advantages are ensuring adequate caloric
intake and decreasing or eliminating some of the emotional
stress and frustrations with feeding times. However, there
are also disadvantages, including the suppression of appetite
and sometimes the modification of feeding behaviour.

Concentrate

Add modules

formula
(powder)

Infant formula 13%
(68 kcal/100 ml)

Concentrate formula to 15%

1 measure in 26 ml (78 kcal/100 ml)

Add maltodextrin

5 g/100 ml (20 keal) 88 kcal/100 ml

Concentrate formula to 17%

1 measure in 23 ml (89 kcal/100 ml)

Add MCT oll

2 ml/100 ml (16 kcal) 104 kcal/100 ml

Concentrate formula to 20%

1 measure in 20 ml (105 kcal/100 ml)

Add maltodextrin

5 g/100 ml (20 kcal) 124 kcal/100 ml

1.11 There are two ways to increase the caloric intake in an infant: to increase the strength of the regular formula or to
add caloric modules (carbohydrates or lipids or both) to the regular formula.
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Feeding or eating behaviours

Parental anxiety about a child’s FITT can be helped by
reassurance. Paediatricians can intervene effectively in many
feeding problems, providing useful guidance for parents
(Table 1.7). Hospitalization is rarely required and may be
counterproductive®. It may be necessary when the safety of
a child is a concern, outpatient management has failed, or if
the FTT is severe.

Outcomes

It is ascertained that children with FTT are at risk of adverse
outcomes such as short stature, behaviour problems, and
developmental delay® 2. However, there are only a limited
number of outcome studies on children with FTT, with

different definitions and designs, so it is difficult to make an

1.12 In some severe FTT cases, especially if an organic
condition is underlying, it is necessary to provide enteral
nutrition through a nasogastric tube. This patient has
biliary atresia and FTT.

assessment on long-term results of FTT. Rudolph and
Logan found only a small difference in intelligence quotient
(IQ) (equivalent to 3 IQ points) in children with FTT
compared to their peers!3. This small difference is of
questionable clinical significance. The height and weight
differences in their analysis were larger, but few children
were below the 3rd percentile at follow-up. In the light of
these results, the aggressive approach to the identification
and management of FTT needs reassessing!3.

In addition, it is often difficult to disentangle the effects of
FTT from those of the high-risk environments in which
FTT often occurs (poverty, family stress, and poor parental
coping skills). Nevertheless, to decrease the risk of adverse
effects, it is important to recognize and treat FTT promptly.
Sometimes this necessitates the intervention of community-
based resources!4.

Table 1.7 Useful guidance for parents. Tips for
preventing food hassles

1 Make mealtimes pleasant

2 Avoid battles over eating. Encourage your child.
Food should be used as nourishment, not as a
reward or punishment

3 You are responsible for deciding what food your
child is offered; your child decides how much to
eat

4 Offer a variety of healthy and tasty foods

5 Establish a routine of meals and snacks and set
times

6 Recognize your child’s cues indicating hunger,
satiety, and food preferences

7 Accept your child’s wish to feed him- or herself
8 Try to eat together as a family

9 Establish a maximum time to finish a meal (for
instance 30 minutes)

10 Limit possible distractions during meals
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Conclusion

It is common to confuse the description of poor growth with
a diagnosis. The term ‘failure to thrive’, although firmly
entrenched in the medical lexicon, adds little to our
understanding of this condition and does not guide our
approach. Many have suggested it should be abandoned. It
represents a nonspecific description of symptoms rather
than a specific condition. Paediatricians and other
healthcare workers must come to a better understanding of
the complex dynamics of feeding normal children. When
feeding and caloric issues have been ruled out, other
considerations should be taken into account. It is not a
question of referring a child who is not growing well to the
feeding expert, the gastroenterologist, or the
endocrinologist, but rather the recognition that a rational,
sequential approach needs to be followed, to allow for
investigation of all the possible explanations of why a child

1S not growing.
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