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Short Stature and Growth Hormone Therapy
Yong Hoon Park

Department of Pediatrics,
College of Medicine, Yeungnam University, Daegu, Korea

—Abstract—

Normal growth and development is of prime concern during childhood. The treatment of
children with growth hormone deficiency has been revolutionized by growth hormone therapy.
An improved height outcome with a final height within the target height range has been
achieved. However, close follow-up with regular clinical and laboratory monitoring is essential
for achieving the desirable height outcome. The theoretical unlimited supply of growth
hormone has led to its wide spread use in a variety of disorders other than a growth
hormone deficiency. Initially used in children with Turner syndrome, growth hormone is now
used to treat chronic renal failure, an idiopathic short stature and intrauterine growth
restrictions in addition to a wide array of newly emerging indications. This review
summarizes the basics for a proper growth assessment, the differentiation of normal and

abnormal growth causes of a short stature, and the indications for growth hormone treatment.
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Growth
Hormone-
Releasing

Growth Hormone

| Bone Metabolism | -

and activity

Increase osteoblast activity
Increase in bone mass by

< [Muscle]

« Increase amino acid transport
« Increase nitrogen retention

* Increase metabolically active tissue,
and increase energy expenditure

endochondral bone formation

[Linear Growth[

« May affect muscle fiber distribution

|Adipose Tissue|

* Promotes epiphyseal growth

«“Dual effector” theory
(Stimulates the differentiation
of prechondrocytes, and the
local expression of IGF-1 which
increases clonal expansion
of osteoblasts)

Fig. 1. Multiple sites of growth hormone action.

« Acute insulin-like effects followed by:
Increase lipolysis

« Inhibit lipoprotein lipase (LPL)

+ Stimulate hormone sensitive lipase (HSL)
« Decrease glucose transport

*Decrease lipogenesis
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Table 1. Follow-up of patients on growth hormone therapy

Parameter

Frequency

Clinical

Height SDS

Growth velocity SDS
Complications of therapy
Injection technique, compliance

Laboratory
Free thyroxine (FT4)

Blood sugar
IGF-1, IGFBP-3

3 months
3 months
3 months
3 months

At 36 and 12 mo of therapy
Annually thereafter
Annually

Annually
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Table 2. Reasons for poor response to growth hormone therapy

Drug related Lower dose

Poor compliance

Improper technique

Excessive glucocorticoid therapy
Wrong diagnosis

GHD with anti-GH antibodies
Poor nutrition

Malabsorption

Hypothyroidism

Disease related

Patient related

Complication related




Table 3. Benefits of growth hormone therapy for estimated indications

Disorder Indication Initial dose Benefit

Growth hormone deficiency All subjects 0.07-0.1 IU/kg/d 1520 cm

Turner syndrome Height <3rd percentile  0.14-0.2 IU/kg/d 6-8 cm

Chronic renal failure All subjects 0.14-0.2 TU/kg/d 6-8 cm

Idiopathic short stature Height SDS <-2 0.14-0.2 TU/kg/d 4-6 cm

Intrauterine growth retardation No catch-up growth 0.14-0.2 TU/kg/d 8-10 cm

Prader Willi syndrome All subjects 0.14-02 IU/kg/d 1520 cm
03 IU/kg/dayel &% Fo Wylow,” RAFo] v AFz2E APF wskdA
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Table 4. Factors influencing height outcome in growth hormone deficiency and possible intervention

for improving outcome

Factors influencing outcome Impact Intervention

Age at initiation Negative Early diagnosis

Initial height SDS Positive Early diagnosis

Height SDS at puberty Positive -

Pubertal height gain Positive GnRH analog, higher dose
Duration of therapy Positive Increase duration

Dose Variable Higher dose

Target height Positive -

Height gain during first year Positive High initial dose, close monitoring
Multiple pituitary defects Positive -
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Table 5. Adverse effects with growth hormone therapy

Adverse effect Incidence Suggested intervention
Pseudotumor cerebrix* 0.16%/year Rule out CNS tumor
Glucose intolerance 1% Reversible

Slipped capital femoral epiphysess:
Hypothyroidism -
Recurrence of tumor

Secondary malignancy

70-150/100000/year

Unproven

Orthopedic evaluation
Thyroxin replacement
Delay treatment

Unproven -

* Higher in Turner syndrome and chronic renal failure.

#x Higher in organic growth hormone deficiency.
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