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A Most children & adults with FA have some
endocrine Issue

A Related to FA itself or treatment

A Persons with FA should have an annual
endocrine evaluation
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Growth control by age
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Glucose - -insulin control

ABodyds ability to use
Depends on Insulin secretion
Insulin influences growth & health

A After intake of meal
Rise In glucese, then rise in msulin

A Normal glucose
does not rise too high
& does not fall too far



Glucose - -insulin effects by age
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Welight

A Often below average (-1.5 SD)
but low caloric intake does not explain height

deficit
1/4 have low weight for height (called
nfaldure to thriveo)

A 1/4 to 1/3 -- relatively overweight for height



Factors affecting weight

A small appetite
A malabsorption
Aincreased calorie needs during illness

A With low insulin secretion
blood sugar rises, lose glucose In urine

Insulin deficiency contributes to poor weight
gain.



Impaired insulin secretion (Elder 2008)

A Findings on oral glucose tolerance test
8% of 39 with FA -- diabetic
46% -- Impaired glucose tolerance

Insulin
Afasting levels low
Asluggish initial insulin secretion
AT72% -- later high insulin after glucose

consistent with beta cell dysfunction



Glucose/ Insulin

A Limited rapid insulin rise to food
IS an Inherent feature of FA

A Worse after androgen or steroid therapy,
or after HC

A Leads to

Impaired glucose tolerance, poor growth,
overt diabetes mellitus.
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Height In FA

A Average height -- 15t percentile
Women -- 150cm, 4 ft 11 in
Men -- 161cm, 5 ft 3.5 In
Half have height within nermal range.

A Taller than average i 10%



Hypothalamic pituitary function

Hypothalamic Neurons

Mamillary
Bodies

A\"\ Posterior Lobe

Posterior pituitary hormones

Anterior pituitary hormones

Pituitary releases GH, TSH, LH, FSH, ACTH, Prolactin, Vasopressin



Patterns of hormones
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Thyroid control
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Thyroid effects by age

A Infant / toddler (< 3y)
Brain development, intellect & growth

A Child & adolescent
Growth & puberty.

A Adult
Metabolism & energy.



Hypothyroidism

AThyroid hormone levels in FA are mildly
abnormal
borderline low T4 or FT4

borderline high TSH, values >3 are
suspicious



Thyroid Study (SEIL)

A supported by FARF

A Eight children with FA
TSH > 3 mU/L or FT4 in lowest 1/3 of normal range
treated for /mo with thyroid hormone, 7/mo with placebo

A Growth rate faster on thyroid hermoene than on
placebo

A Conclusion:

T4 therapy of ‘FA chitl-dren
Improve their growth



Growth Velocity (GV) during placebo &
thyroid therapy (8 children with FA)
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Growth hormone control

Hypothalamic Neurons

A\"\ Posterior Lobe

Posterior pituitary hormones

Anterior pituitary hormones

GH stimulates IGF-I action on bones & muscles



GH by age

A Infant
GH not as important

A Child & adolescent
Growth
Muscle strength

A Adult
Bone mineral density
Muscle strength
Lipid health



GH Deficiency -  (GHD)

A Only a few patients with FA have GHD

A 30-40% have low GH peak
But sometimes not short, or growing OK

A GH levels often low overnight
“partial® GHD?

A GH & IGF-I are not as low as height.
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Puberty hormone control

Hypothalamic Neurons

A\"\ Posterior Lobe

Posterior pituitary hormones

Anterior pituitary hormones

Pituitary LH & FSH stimulate ovaries / testes



Puberty hormones by age

A Infant
Temporary activation

A Child
Inactive

A Adolescent
Active hormones

A Adult
Sexual function



Puberty

A Early onset of puberty
decreases time to grow taller
before age 8y In girl & 9y in boy

A Delay defined as

no puberty in 12y girl or 13y boy
no menstrual period yet in 14y qgirl.



Androgen therapy

A Criteria for androgen use in FA
determined by hematologist or transplanter

A Androgens
speed up growth
Improve blood counts
virilize both boys & girls
mature bones faster
shorten period of time to grow

A BA advance may exceed gain in height
recheck BA every 6 months
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Bone mineral control

A Nutrition, vitamin D, calcium
A Growth hormone
A Puberty hormones



Bone mineral by age

A Infant & child
Gradual increase

A Adolescent
Rapid rise In bone mineral

A Adult

Peak bone mineral in about age 25y
Then gradual decline




Bone -Mineral Density (BMD)

A Only 2 articles about BMD in FA

13 adults (NIH)

AMost had osteopenia or osteoporosis compared
to normal for gender & age

DXA overestimates incidence of osteopenia
In small stature

ANeed to adjust for height age?



BMD in FA (Rutter & Rose, 2008)

A Our findings
BMD in FA Is normal
both before & after transplant (BMT)
I adjusted for height

A Encourage adeguate vitamin D &
calcium intake
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Annual evaluation

A Accurate height measurement
A 8am TSH, T4, FT4, cortisol
A OGTT, or glucose & insulin after eating

A Other

GH stimulation tests, BA
Alf on thyroid therapy & growth is slow

MRI of head
Alf multiple deficiencies

LH, FSH, estradiol or testosterone
Alf delayed puberty




Therapy, Diet

A adeqguate calories & regular exercise
A sufficient calcium & vitamin D

A avoid concentrated sweets
complex carbs vs simple sugars
avold excessive sugar intake



Insulin

A Long-acting basal insulin
not needed if normal fasting glucose

A Short-acting insulin at meals

ncovero for car bs
If hyperglycemia

AGlucose >200 at 30 min after OGTT with low
Insulin

AOr post-prandial glucose consistently >180mg/dL
A Check blood sugars 2H after start of meal



