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ÁMost children & adults with FA have some 

endocrine issue

ÁRelated to FA itself or treatment 

ÁPersons with FA should have an annual 

endocrine evaluation 
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Growth control by age

ÁFetal 
ÁPlacental nutrients

ÁInfant
ÁNutrition

ÁInsulin

ÁThyroid

ÁChild
ÁNutrition / insulin

ÁThyroid

ÁGrowth hormone

ÁAdolescent 
ÁNutrition / insulin

ÁThyroid 

ÁGrowth hormone

ÁPuberty hormones



Glucose -insulin control

ÁBodyôs ability to use nutrition 

ÁDepends on insulin secretion

ÁInsulin influences growth & health

ÁAfter intake of meal

ÁRise in glucose, then rise in insulin

ÁNormal glucose

Ádoes not rise too high

Á& does not fall too far



Glucose -insulin effects by age

ÁInfant

ÁGrowth 

ÁHypoglycemia 

ÁChild & adolescent

ÁGrowth 

ÁHyperglycemia 

ÁAdult

ÁDiabetes

ÁCardiac health



Weight

ÁOften below average   (-1.5 SD)

Ábut low caloric intake does not explain height 

deficit 

Á1/4 have low weight for height  (called 

ñfailure to thriveò)

Á1/4 to 1/3 -- relatively overweight for height



Factors affecting weight

Ásmall appetite

Ámalabsorption 

Áincreased calorie needs during illness 

ÁWith low insulin secretion 

Áblood sugar rises, lose glucose in urine 

Áinsulin deficiency contributes to poor weight 

gain.



Impaired insulin secretion (Elder 2008)

ÁFindings on oral glucose tolerance test

Á8% of 39 with FA -- diabetic 

Á46% -- impaired glucose tolerance 

ÁInsulin 

Áfasting levels low 

Ásluggish initial insulin secretion 

Á72% -- later high insulin after glucose 

Áconsistent with beta cell dysfunction 



Glucose/ Insulin

ÁLimited rapid insulin rise to food

ÁIs an inherent feature of FA

ÁWorse after androgen or steroid therapy, 

or after HCT

ÁLeads to 

Áimpaired glucose tolerance, poor growth, 

overt diabetes mellitus. 



Outline of talk

ÁHormones by age

ÁGlucose & insulin

ÁGrowth 

ÁHypothyroidism

ÁGH deficiency

ÁPuberty

ÁBone mineral

ÁEvaluation

ÁTherapy



Height in FA

ÁAverage height -- 1st percentile

ÁWomen -- 150cm, 4 ft 11 in

ÁMen -- 161cm, 5 ft 3.5 in 

ÁHalf have height within normal range.

ÁTaller than average ï10%



Hypothalamic pituitary function

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



Patterns of hormones
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Thyroid control



Thyroid effects by age

ÁInfant / toddler (< 3y)

ÁBrain development, intellect & growth

ÁChild & adolescent

ÁGrowth & puberty

ÁAdult

ÁMetabolism & energy



Hypothyroidism

ÁThyroid hormone levels in FA are mildly 

abnormal

Áborderline low T4 or FT4

Áborderline high TSH, values >3 are 

suspicious



Thyroid Study (Eyal 2008)

Ásupported by FARF 

ÁEight children with FA 

ÁTSH > 3 mU/L or FT4 in lowest 1/3 of normal range

Átreated for 7mo with thyroid hormone, 7mo with placebo 

ÁGrowth rate faster on thyroid hormone than on 

placebo

ÁConclusion:

ÁT4 therapy of FA children with borderline TFTôs may 

improve their growth



Growth Velocity (GV) during placebo & 

thyroid therapy (8 children with FA)
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Growth hormone control

GH stimulates IGF-I action on bones & muscles



GH by age

ÁInfant

ÁGH not as important 

ÁChild & adolescent

ÁGrowth 

ÁMuscle strength

ÁAdult

ÁBone mineral density

ÁMuscle strength

ÁLipid health



GH Deficiency (GHD) 

ÁOnly a few patients with FA have GHD

Á30-40% have low GH peak

ÁBut sometimes not short, or growing OK

ÁGH levels often low overnight

Á"partial" GHD?

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

Pituitary LH & FSH stimulate ovaries / testes



Puberty hormones by age

ÁInfant

ÁTemporary activation

ÁChild

ÁInactive

ÁAdolescent

ÁActive hormones 

ÁAdult

ÁSexual function



Puberty

ÁEarly onset of puberty 

Ádecreases time to grow taller 

Ábefore age 8y in girl & 9y in boy

ÁDelay defined as 

Áno puberty in 12y girl or 13y boy

Áno menstrual period yet in 14y girl.



Androgen therapy

ÁCriteria for androgen use in FA 

Ádetermined by hematologist or transplanter

ÁAndrogens 

Áspeed up growth

Áimprove blood counts

Ávirilize both boys & girls 

Ámature bones faster

Áshorten period of time to grow

ÁBA advance may exceed gain in height

Árecheck BA every 6 months 
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Bone mineral control

ÁNutrition, vitamin D, calcium

ÁGrowth hormone

ÁPuberty hormones



Bone mineral by age

ÁInfant & child

ÁGradual increase

ÁAdolescent

ÁRapid rise in bone mineral

ÁAdult 

ÁPeak bone mineral in about age 25y

ÁThen gradual decline



Bone Mineral Density (BMD)

ÁOnly 2 articles about BMD in FA

Á13 adults (NIH)

ÁMost had osteopenia or osteoporosis compared 

to normal for gender & age 

ÁDXA overestimates incidence of osteopenia 

in small stature 

ÁNeed to adjust for height age?



BMD in FA (Rutter & Rose, 2008)

ÁOur findings

ÁBMD in FA is normal

Áboth before & after transplant (BMT) 

Áif adjusted for height

ÁEncourage adequate vitamin D & 

calcium intake
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Annual evaluation

ÁAccurate height measurement

Á8am TSH, T4, FT4, cortisol

ÁOGTT, or glucose & insulin after eating

ÁOther

ÁGH stimulation tests, BA 
ÁIf on thyroid therapy & growth is slow

ÁMRI of head 
ÁIf multiple deficiencies

ÁLH, FSH, estradiol or testosterone 
ÁIf delayed puberty



Therapy, Diet

Áadequate calories & regular exercise

Ásufficient calcium & vitamin D 

Áavoid concentrated sweets

Ácomplex carbs vs simple sugars

Áavoid excessive sugar intake



Insulin

ÁLong-acting basal insulin
Ánot needed if normal fasting glucose

ÁShort-acting insulin at meals
Áñcoverò for carbs

ÁIf hyperglycemia
ÁGlucose >200 at 30 min after OGTT with low 

insulin 

ÁOr post-prandial glucose consistently >180mg/dL

ÁCheck blood sugars 2H after start of meal


