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• Prescription of GH by Italian National Health System (SSN) is

possible in specialized centres, University Departments,

Hospitals, Scientific Research Institutes (IRCCS) identified by the

Regions and the autonome Districts of Trento and Bolzano.

• Prescription is limited to some specific conditions, individuated

according to specific diagnostic criteria for age.
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Considered periods of life:

1. Neonatal period;

2. Childhood;

3. Transition phase;

4. Adulthood.

18-11-2010: Serie generale - n. 270

NOTE 39: Growth Hormone (GH, somatotropin)



Note 39: (1) Neonatal Period
• Evidence (MRI) of malformations/lesions

of hypothalamus-pituitary region, plus

clinical and laboratory data suggesting

the diagnosis of congenital isolated or

multiple hypopituitarism.

• GH treatment should be administered

for at lest 2 years; then, after no more

than 3-month stop, auxological and

laboratory parameters should be re-

evaluated to determine if GH treatment

should be continued and the therapy

scheme.

Clinical & neuroradiological findings in 

infants with early onset GH deficiency

De Luca F, et al. Acta Paediatr. 84(1995)

Data at birth n %

Sex 9M/7F 

Signs of pituitary
disfuntion*

5/16 31

IGHD 9/16 56

MPHD 7/16 44

MRI abnormalities 11/12 92

Lenght, SDS -2.1+1.1 70%°

Weight, SDS -1.0+1.1 12%°

*hypoglicemia, micropenis, cryptorchidism, 
prolonged jaundice.

° % below -2.0 SDS.



Note 39: (2) Childhood
• Short stature due to GH deficiency,
• Turner syndrome (certainty by karyotype),
• Short stature in chronic renal insufficiency,
•Prebubertal individuals with Prader-Willi syndrome (certainty by

genetics; BMI < 95° centile; normal respiratory function; no sleep
apnea);

•Children born small for gestational age.

Addendum: Italian GU (AIFA): n. 42 (21-02-2011)
• Short stature in individuals with SHOX gene insufficiency

(certainty by DNA analysis).



GH Treatment: Pediatric International Indications
US Food & Drug Administration
(USA)

•Growth hormone deficiency.
•Chronic kidney disease.
• Turner syndrome.
• Small-for-gestational age infants

(who fail to catch up to the normal

growth percentiles by 2-4 years).
•Prader-Willi syndrome.
• Idiopathic short stature (height

>2.25 SD below the mean who are

unlikely to catch up in height).
• SHOX gene haplo-insufficiency.
•Noonan syndrome.

European Medicine Agency

(Europe)

•Growth hormone deficiency.

•Chronic kidney disease.

• Turner syndrome.

• Small-for-gestational age infants
(who fail to catch up to the normal

growth percentiles).

•Prader-Willi syndrome.

• SHOX gene haplo-insufficiency.

Richmond & Rogol, Endocr Dev. 2010



Manufact. GH

Defic.

Turner

s.

CRI Prader-

Willi s.

SGA SHOX

Eli Lilly Yes^ Yes Yes  Yes Yes

Ferring Yes Yes    

Ipsen Yes^ Yes Yes   

NovoNordisk Yes^ Yes Yes  Yes 

Pfizer Yes^ Yes Yes Yes Yes 

MerckSerono Yes^ Yes Yes  Yes 

Sandoz* Yes^ Yes Yes Yes Yes 

GH Treatment in Childhood
Licensed Indications By Manufacturers

*Biosimilar GH (reference product: Pfizer)

^Licensed for treatment of GHD also in adulthood







UK GH-treated Patients

(n = 4712)

57,5

18,7

5,2

4,6

2,5

11,6 GHD

TURNER s.

SGA

PRADER-W s.

CRI

Unlicensed

Kirk, AJDC 2011 

(ISS, 2011)



Note 39 - GH Treatment: Growth Hormone Deficiency

I - Clinical parameters:
a. stature < -3 SD or stature < -2 SD plus growth velocity (GV)/year

< -1 SD vs normal mean for age and sex; GV should be measured
at least 6 months apart with the same procedures;

or
b. GV/year < -2.0 SD or < -1.5 SD after 2 consecutive years, also

without short stature; in the first 2 years of life may be adequate
(sufficient) a progressive decrease of GV (due to the inadequate
literature data to calculate SD in this age period);

or
c. Hypothalamic-pituitary malformations/lesions demonstrated by

neuroradiological techniques (MR, TC) or multiple pituitary
defects associated with GH deficiency assessed by a modality of
point (II).



Consensus in the Management of GH-Treated Patients: 
Knowledge, Attitudes, Beliefs, and Practices Survey

• n = 207 US MD involved in GH prescription;

• Mean age, yrs 52 (range 31 -77);

• Specialty: Pediatric endocrinologists 95%;

• Years in practice > 15: 58%.

• Initial evaluation of a short children should occur at
the height*:

–< – 2.0 SDS (82%);

–> 1.5 SDS below midparental height SDS (87%).

*entry height for children in the US National Cooperative Growth Study
( n = 55.000 children)  was < 2.0 SDS in 75% (mean -2.6 SDS) Miller et al, Int J Pediatr Endocrinol 2010)



Note 39 - GH Treatment: Growth Hormone Deficiency

II - Laboratory parameters:

a. GH peak < 10 μg/L after two pharmacological tests

performed in different days (GH peak > 10 μg/L in one

test exclude the diagnosis of GH deficiency);

or

b. GH peak < 20 μg/L if one test is represented by GHRH +

arginine or GHRH + piridostigmine.

- IGF1? 



Height velocity & IGF-I assessment in the diagnosis

of childhood onset GH insufficiency

Cianfarani et. al. Clin Endocrinol, 2002

Sensitivity, % Specificity , %

GH peak > 10 µg/L 100 57

GH peak > 7 µg/L 66 78

IGF1, < -1.9 SDS° 73 95

GV, < 25° centile 82 43

IGF1 plus GV 95 96

°after excluding malnutrition and chronic illness



Consensus in the Management of GH-Treated Patients: 
Knowledge, Attitudes, Beliefs, and Practices Survey

Use of GH stimulatory tests and IGF-1 testing

Responses to the survey question:

“Assuming stimulation testing is not required by 

payers, the following are necessary to make

a diagnosis of GHD.”

Miller et al, Int J Pediatr Endocrinol 2010



• Considerable differences exist between the currently
available assays with respect to the results of GH (and
IGF-I) measurements.

• The lack of GH (and IGF-I) assay standardization has led
to major differences in the values of hormone
concentrations obtained with different assays.

• Currently, not all GH assays are calibrated to a common
international reference preparation.



Note 39: (2) Childhood
• Short stature due to GH deficiency,
• Turner syndrome (certainty by karyotype),
• Short stature in chronic renal insufficiency,
•Prebubertal individuals with Prader-Willi syndrome (certainty by
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• Small for gestational age children;
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Note 39: Small for gestational age children

•GH prescription is permitted when:

•Chronological age is > 4 years;

•Birth weight < -2 SD (< 3° percentile) for gestational age by

using Gagliardi tables (IJP 25: 159-69, 1999) and < g. 2500;

•Height < -2.5 SDS and GV < 50° centile;

•Permission (for 2 years) by Regional Commissions on GH

treatment (or National Commission on GH treatment).
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Note 39: (2) Childhood
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At final height, GH treatment must be
discontinued in:
• Turner syndrome;
• CRI;
• SGA;
• SHOX;
• Prader Willi syndrome (?).

Note 39: (3) Transition phase (age at Final Height to 25 yrs)





At final height, GH treatment can be continued

without any re-evaluation in:

• GH deficiency due to proven genetic mutation;

• Multiple pituitary deficiency with involvment of at

least 3 pituitary hormones.

Note 39 (3): Transition phase (age at Final Height to 25 yrs)



At final height, GH treatment can be continued if

after at least 1 month from rGH discontinuation

the patient shows:

• a GH peak <6 μg/L after insulin tolerance test (ITT);

or

• a GH peak <19 μg/L after GHRH + Arginine test.

Note 39 (3): Transition phase (age at Final Height to 25 yrs)



GH Retesting in Transition Phase: Cut-off Values

ITT Sensitivity, % Specificity , %

GH peak < 5.0 µg/L ? ?

GH peak < 5.1 µg/L 96 92

GH peak < 5.62 µg/L ? ?

GH peak < 6.1 µg/L 96 100

GHRH + arginine Sensitivity, % Specificity , %

< 9 µg/L ? ?

< 19 µg/L 100 97
Cianfarani, Garofalo et al., Il Pediatra 2011



Cianfarani, Garofalo et al., Il Pediatra 2011

GH Deficiency: ESPE Algorithim for  Transition Phase



• Note 39 regulates GH prescription in Italy.

• Note 39 recognizes the indications for GH

treatment in the European Union countries.

• Some clinical and laboratory items of Note 39

should be implemented according to literature

data, clinical practice and international guidelines.

Note 39: Conclusions



Height velocity & IGF-I assessment in the diagnosis

of childhood onset GH insufficiency

Cianfarani et. Al. Clin Endocrinol, 2002

Sensitivity, % Specificity , %

GH peak > 10 µg/L 100 57

GH peak > 7 µg/L 66 78

IGF1, < -1.9 SDS 73 95

GV, < 25° centile 82 43

IGF1 plus GV 95 96



Bertino et al., 
JPGN 51; 2010



Gagliardi (Ga; 1999) vs Bertino (Be; 2010) 
Neonatal Growth Curves

GIRLS Lenght, cm Weight, g

weeks Ga Be % Ga Be %

26 33.7 32.8 2.7 776 746 4.0

32 42.3 41.1 2.9 1763 1597 10.4

42 49.9 49.7  3341 3279

BOYS Lenght, cm Weight, g

weeks Ga Be % Ga Be %
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