


CDGP

 Classic, clear familiarity

 Sporadic, without demonstrable 
familiarity

 [Acquired “CDGP like” pattern,  (prior 

self-limited but growth-suppressing 

illnesses)]
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Pathological Growth 
Velocity in paediatric ages

In childhood if is below 25° percentile for at 
least one year

difficult intrepretation in the others :

In infancy, because of “canalization”

In adolescence, because of “tempo” of 
growth (overall pace of somatic maturation 
which can include timing of puberty, rate of 
growth and bone maturation)



Smith et al J Pediatr 1976



•

• • •
••

•
•*

*

*
*

*
*

CDGP * 50%

• 25%

Elaborated from Tanner and Davis, 1985

and from Butenandt and Kunze, 2010 ¶

*
*

**

*¶



• •
• ••

•

CDGP  25° •

•











rhGH is frequentely used in 
CDGP, 
due to:

1. ….uncertainty inherent in the 
prediction of final height in a 
prepubertal state….

2. ….desire by both physician and 
family to correct the immediate
problem…….

Cohen P et al 

Consensus Statement….…on Idiopathic Short Stature

J Clin Endocrinol Metab 2008



CDGP adolescents are 
concerned about:

 Lack of size and height (early 
adolescence)

 Lack of secundary sexual 
characteristics   (middle – late 
adolescence)
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rhGH non conventional 

uses       in adolescence

remarks on:

 Constitutional delay of growth and 
puberty

 SHOX-deficiency



Santolaya y Delgado, Displasias oseas, Salvat 1988



DYSCHONDROSTEOSIS

Santolaya y Delgado, 1988



Binder et al JCEM 2003



Natural history in SHOX 
defects

 A relatively well–preserved prepubertal 
growth-rate

 Compromised pubertal growth spurt

Kosho et al JCEM 1999

Scalco et al JCEM 2010



Combined rhGH and 
GnRHa in SHOX 
deficiency

trial to prevent

Loss of growth potential during 
puberty due to premature growth 
plate fusion 
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SHOX Deficiency: rGH Treatment (0.26+0.05 mg/kg/wk)

in Italian Patients [ n = 13 (6 M/7F), mean age 9.6 yrs (range 4.9 – 14.5 yrs)]

(Modena, Torino, Bologna, Pisa, Bolzano, Parma)

(Iughetti et al, ESPE 2010)

p < 0.03

p = NS

p = 0.0004
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-1.1

+2.5

p = 0.0003

*mean rGH treatment 2.5 yrs (range 1.0 – 6.4 yrs)
mean dose: 0.26 ± 0.055 mg/kg/day

-1.61

-1.29

-2.11



Similar final height benefit   
from rhGH treatment

SDS 
height 
gain from 
baseline to 
final height 
p<0,001

SHOX 
deficiency  
n=14, F 12

Turner 
Syndrome   
n=158

1,1± 0,7 1,2 ± 0,8 p=0,708

Blum et al Horm Res 2009





mean difference in adult height 
between treated and untreated 
children

 Turner Syndrome                        6 cm

 Small for gestational age              7 cm

 Idiopathic short stature                4 cm

reported from

Deodati and Cianfarani BMJ 2011; 342:e7157



The amount of gain in 
adult height by rhGH

 Clinically significant for a child of 
disabling short stature

 Of marginal benefit for a child of 
already average height



Limitations of studies

 Retrospective

 Limited number of patients

 Lack of (metod of) randomisation 

 Lack of details of withdrawals, 
dropouts, blinding

 Weak outcome measures



Adult height is influenced

Negatively by age at start

Positively  by  midparent height

height at start

bone age delay

first-year response  



response to therapy

 Responses higly variable

 Dose dependent

 Concern on Higher GH doses            

> 53 µg/kg/die



rhGH safety

 rhGH appears to be a relatively safe 
hormone, at least during the time that 
it is  being administred

 There are few data relating to long-
term follow-up and this is a challenge 
for the future



Targeted adverse events

 Scoliosis

 Slipped femoral proximal epiphysis

 Idiopathic intracraneal hypertension

 pancreatitis









potential adverse events in 
adult: 
caution and ongoing scrutiny of risks

1. Continuing trend toward dose 
escalation

2. Possibility of delayed post-treatment 
effects of:

 high insulinemia levels

 heightened GH and IGF-1 exposure to 
cancer risk

Allen DB  Horm Res Paediatr 2011


