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Introduction

The incidence of short stature caused by disproportionate growth of the lower body segments
among children with Spina Bifida is well documented.'* Hydrocephalus affects the
hypothalamic-pituitary axis and the secretion of pituitary hormones responsible for growth and
pubertal development.? It is estimated that at least 30% of children with Spina Bifida have
human growth hormone (hGH) deficiency.* While the effect of short stature on quality of life has
not been directly assessed; obesity and body image have been evaluated. Stature and
subsequent body habitus does factor into perception of self-image and quality of life. However,
body image ranks lower than other quality of life parameters compared to other factors such as
pain, incontinence, and independence.®

There have been multiple studies regarding the use of hGH and its use among children with
Spina Bifida. Most of these studies have demonstrated increased linear growth. The linear
growth appears to have the greatest impact on the supine length and arm span. In some
patients treated hGH, there was an increase in the frequency of symptomatic spinal cord
tethering and progression of scoliosis. The overall consensus was that hGH treatment did
improve both growth rate and length.%'° While short stature has potentially negative
consequences, treating with hGH in the face of normal labs is not recommended, if deficiency is
suspected, referral is recommended, and the decision to treat for deficiency should be made
using shared decision making within the context of the family centered care model.

Outcomes
Primary
1. ldentify individuals with Spina Bifida who are growth hormone deficient.
Secondary

1. Improve quality of life by improving strength, mobility, body image, and health.
2. Reduce morbidity and mortality secondary to obesity.

0-11 months
Clinical Questions
1. At what post-conceptual age do pituitary-hypothalamic hormones become affected
by Chiari malformation, hydrocephalus, or placement of shunts?
2. Could growth during infancy and first three years be improved by use of hGH?
3. Does the use of hGH worsen other comorbidities associated with Spina Bifida, such
as scoliosis, tethered cord, or spasticity?
4. What and when are the appropriate evaluations for use of hGH?
Guidelines
1. Take frequent and accurate weight, length, and occipital frontal circumference
measurements during infancy and early childhood. !
2. Make referrals to physical therapy to maximize range of motion, strength, and
functional mobility as appropriate for the developmental age. (clinical consensus)
(Mobility Guidelines)
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3. Encourage breastfeeding and appropriate nutrition.” (Nutrition Guidelines)
4. Discuss issues surrounding growth of children with Spina Bifida with the family.
(clinical consensus)

1-2 years 11 months
Clinical Questions
1. At what post-conceptual age do pituitary-hypothalamic hormones become affected
by Chiari malformation, hydrocephalus, or placement of shunts?
2. Could growth during infancy and first three years be improved by use of hGH?
3. Does the use of hGH worsen other comorbidities associated with Spina Bifida, such
as scoliosis, tethered cord, or spasticity?
4. What and when are the appropriate evaluations for use of hGH?
Guidelines
1. Take frequent and accurate weight, length, and occipital frontal circumference
measurements during infancy and early childhood."!
2. Make referrals to physical therapy to maximize range of motion, strength, and
functional mobility as appropriate for the developmental age. (clinical consensus)
(Mobility Guidelines)
3. Encourage breastfeeding and appropriate nutrition.” (Nutrition Guidelines)
4. Discuss issues surrounding growth of children with Spina Bifida with the family.
(clinical consensus)

3-5 years 11 months
Clinical Questions

1. While linear growth is impacted by the effects of the myelomeningocele, at which age
does the length become most affected (pre-pubertal years, pubertal growth spurt,
and puberty)?
At what age is the short stature evaluation best initiated?
Who should do the evaluation and where should the evaluation be conducted?
Which parameters best predict a positive response to hGH?
Is hGH only indicated where growth hormone deficiency is identified?
Who should cover the cost of hGH?
Are there eligibility limitations to hGH treatment, such as: normal development,
shortened arm span, minimal skeletal deformities, level of spinal lesion, amount of
paresis, syringomyelia, tethered cord, scoliosis, vertebral anomalies, contractures or
advanced pubertal development, with or without documented growth hormone
deficiency?

8. Does hGH improve lipid or bone metabolism?

9. Does hGH result in enough of a positive change in adult height to see improved self-
esteem, reduced obesity, better muscle strength and bone density, and rehabilitation
potential?

Guidelines

1. Assess weight, height at each health supervision visit. '! If height is not able to be
measured using a stadiometer, it is recommended that a consistent parameter (such
as arm span) should be measured and recorded. (clinical consensus)

2. Have a discussion with the family about the expected height of the child, based on
the limitations due to myelomeningocele and the parents’ height. (clinical consensus)

3. Discuss the risks and benefits of hGH therapy with the parents. (clinical consensus)
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4.

If concerns about growth arise, a referral to a pediatric endocrinologist is
recommended for growth assessment, IGF-1, IGF Binding Protein-3, and GH
stimulation tests. (clinical consensus)

If hGH treatment is initiated, monitor pituitary function, scoliosis, tethering of spinal
cord, growth velocity, and pubertal development. This may be done in collaboration
with a pediatric endocrinologist. (clinical consensus)

6-12 years 11 months
Clinical Questions

1.
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While linear growth is impacted by the effects of the myelomeningocele, at which age
does the length become most affected (pre-pubertal years, pubertal growth spurt,
and puberty)?

At what age is the short stature evaluation best initiated?

Who should do the evaluation and where should the evaluation be conducted?
Which parameters best predict a positive response to hGH?

Is hGH only indicated where growth hormone deficiency is identified?

Who should cover the cost of hGH?

Are there eligibility limitations to hGH treatment, such as: normal development,
shortened arm span, minimal skeletal deformities, level of spinal lesion, amount of
paresis, syringomyelia, tethered cord, scoliosis, vertebral anomalies, contractures or
advanced pubertal development, with or without documented growth hormone
deficiency?

Does hGH improve lipid or bone metabolism?

Does hGH result in enough of a positive change in adult height to see improved self-
esteem, reduced obesity, better muscle strength and bone density, and rehabilitation
potential?

Guidelines

1.

Assess weight, height at each health supervision visit.!" If height is not able to be
measured using a stadiometer, it is recommended that a consistent parameter (such
as arm span) should be measured and recorded. (clinical consensus)

Have a discussion with the family about the expected height of the child, based on
the limitations due to myelomeningocele and the parents’ height. (clinical consensus)
Discuss the risks and benefits of hGH therapy with the parents. (clinical consensus)
If concerns about growth arise, a referral to a pediatric endocrinologist is
recommended for growth assessment, IGF-1, IGF Binding Protein-3, and GH
stimulation tests. (clinical consensus)

If hGH treatment is initiated, monitor pituitary function, scoliosis, tethering of spinal
cord, growth velocity, and pubertal development. This may be done in collaboration
with a pediatric endocrinologist. (clinical consensus)

13-17 years 11 months
There are no relevant clinical questions or guidelines for this age group. Please refer to younger
age groups if needed.

18+ years
There are no relevant clinical questions or guidelines for this age group. Please refer to younger
age groups if needed.

Research Gaps
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10.

Since linear growth is impacted by the effects of Spina Bifida, at which age does the
length become most affected?

At what age should short stature evaluation be initiated?

Does hGH improve lipid or bone metabolism?

Does hGH result in enough of a positive change in adult height to see improved self-
esteem, reduced obesity, better muscle strength and bone density, and rehabilitation
potential?

What are the condition-specific risks of hGH treatment in the population with Spina
Bifida?

Does fetal surgery improve linear growth or reduce the rates of hGH deficiency or
precocious puberty?

Who should cover the cost of hGH?

At what post-conceptual age do pituitary-hypothalamic hormones become affected
by Chiari malformation, hydrocephalus, or placement of shunts?

Which parameters best predict a positive response to hGH?

. Are there eligibility limitations to treatment with hGH?
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