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Dear Doctor 
GROWTH HORMONE
 
Your patient has been attending my clinic at the Royal Hospital for Children, Glasgow, for the purpose of monitoring growth and development. As a result of the investigations, I would like to recommend initiation of growth hormone (GH) therapy.
 
An agreed shared care scheme exists and I would be grateful if you could indicate on the enclosed Shared Care Scheme Form if you are willing to participate in this shared care. Regular monitoring of the patient's growth response and endocrine status and subsequent dosage adjustment will be carried out at Royal Hospital for Children. I have attached a sheet that delineates the framework for shared care and some details about GH treatment that have been devised by the British Society of Paediatric Endocrinology and Diabetes (BSPED). Your patient will be offered a choice from a range of brands that employ different methods of drug delivery and I will provide you with further details of your patient's choice of GH as soon as it is decided. This brand and delivery device should always be prescribed for the patient unless changed by the Endocrine team at Royal Hospital for Children. Although it does not happen often, it is possible that at a later stage in treatment, the brand of GH or the delivery device may change due to patient 
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preference, concerns about compliance or advances in GH delivery. There is no known difference in efficacy between the various GH brands available. 
 
If you are unwilling to prescribe Growth Hormone therapy please return the attached form, together with stating your reasons.
 
Kind regards.
 
Yours sincerely
 

Consultant Paediatric Endocrinologist 
 

                                                                                                 
 
 
 
 
 
 
 
 
 
 
GROWTH HORMONE SHARED CARE SCHEME FORM
  
 
If unwilling to prescribe please complete and return as soon as possible to Endocrine Dept, Office Block, 1345 Govan Road, Glasgow, G51 4TF 
 
 
Patient's Name         ……………………………………………………………………..
 
Patient's Address     ……………………………………………………………………..
 
                                   ……………………………………………………………………..
 
                                   ……………………………………………………………………..
 
 
I am unwilling to prescribe growth hormone as part of the shared care of my patient.
 
GP's Name                 ……………………………………………………………………..
 
Signature                   ……………………………………………………………………..
 
Date                            ……………………………………………………………………..
 
Reason:
 
 
 
 
 
 General questions about the operation of the shared care scheme should be addressed to:-
Endocrine Service, Royal Hospital for Children, Glasgow G51 4TF. Tel:  0141 451 6548
 
 
GROWTH HORMONE SHARED CARE SCHEME
 
 
Role of  Consultant and Hospital Team
 
1.         Monitor growth by accurate measurement of standing height (patient aged >2 yr); supine length (patients aged <2 yr); and bone age.
 
2.         Monitor endocrine status, particularly IGF-1 and thyroid function.
 
3.         Instruct family in use of delivery method recommended and in subcutaneous injection technique and provide ongoing support.
 
4.         Monitor for any possible side-effects of treatment.
 
5.         Recommend growth hormone dosage adjustment.
 
6.         Determine the frequency of Clinic visits.
 
7.         Inform the General Practitioner by letter after each hospital visit with details of the patient's progress, any dosage adjustment or decision to terminate therapy.
 
Role of General Practitioner and Primary Care Team
 
1.         Observe for side-effects, e.g. reaction at injection sites, lipoatrophy, when the patient visits between hospital appointments.
 
2.         Adjust/prescribe  growth hormone dosage in agreement with Endocrine team.
 
3.         If concerns regarding compliance please contact Endocrine team
 
 
 
Any queries regarding the administration of growth hormone therapy may be addressed to Endocrine Nurses, Royal Hospital for Children, Glasgow. Tel:  07904881485 

 
Consensus Statement From The British Society of Paediatric Endocrinology and Diabetes On Treatment of GH Deficiency in Children
 
Introduction
· The diagnosis of severe GH deficiency (GHD) is usually straightforward, as there are well-defined clinical, auxological, biochemical and radiological abnormalities. 
· It is recognised however that the diagnosis of moderate GHD can be difficult. It is very important that response to recombinant human (rh)GH treatment in this group is carefully reviewed. 
The Process of Evaluation of the GH-IGF Axis
· In a child with slow growth, whose history and auxology suggest GHD, testing for GH/IGF-I deficiency requires IGF-I/IGFBP-3 levels and GH provocation tests after hypothyroidism has been excluded. IGF-I would be considered superior to IGFBP-3 for diagnostic purposes. 
· In suspected isolated GHD, two GH provocation tests (sequential or on separate days) are required. However in those with defined CNS pathology, history of irradiation, multiple pituitary hormone deficiency (MPHD) or a genetic defect, one GH test will suffice. 
·  g/L have traditionally been used(In a child with clinical criteria for GHD peak GH concentrations below 10 to support the diagnosis. However this value will vary dependent on the assay used and needs to be revised downwards when using newer monoclonal-based assays and recombinant hGH reference preparations. 
· Values below a cut-off <-2SD for IGF-I and/or IGFBP-3 strongly suggest an abnormality in the GH axis, if other causes of low IGF have been excluded. Nevertheless in GHD values of IGF-I and IGFBP-3 within the normal range can occur. In the absence of a gold standard, it is therefore important that the clinician integrates all available data (clinical, auxological, radiological and biochemical) when making a diagnosis. 
· In addition, an evaluation of other pituitary function is required. 
· In patients who have had cranial irradiation, GHD may evolve over years and its diagnosis may require repeat testing of the GH-IGF axis. 
· It is recognized however that some patients with auxology suggestive of GHD may have IGF-I and/or IGFBP-3 levels below the normal range on repeated tests but GH responses in provocation tests above the cut-off level. These children are not classically GH deficient but may have an abnormality of the GH/IGF axis, and after the exclusion of systemic disorders affecting the synthesis or action of IGF-I, could be considered for GH treatment. 
· A MRI of the brain with particular attention to the hypothalamic-pituitary region should be carried out in any child diagnosed as having GHD. 
Treatment Objectives
· Patients with proven GHD should be treated with recombinant human GH as soon as possible after the diagnosis is made. The primary objectives of the therapy of GHD are normalization of height during childhood and attainment of normal adult height. 
· Patients who have well-documented evidence of GHD but are growing normally (such as those with craniopharyngioma or midline developmental defects) should be considered for therapy with GH for metabolic and body composition benefits and for enhancement of pubertal growth. 
· Insufficient data regarding the utility of GHRH and GH-secretagogues are currently available to formulate recommendations regarding their use in GHD. 
Dosing of GH
· GH should be administered subcutaneously on a daily basis and the dosage of GH should be expressed in mg (or  mcg)/kg/day although consideration should be given to dosing in mg/m2/day in patients with obesity. 
· GH is routinely used in the range of 25-50 mcg/kg/day. A dose-response relationship in terms of height velocity in the first two years has been clearly demonstrated within this range. Under special circumstances, higher doses may be required. 
· Prediction models of growth response might be useful for determination of the optimal individual dose and are currently being investigated but need further evaluation. 
 
 
 
Monitoring GH therapy
· The routine follow up of paediatric GHD patients should be performed by a paediatric endocrinologist, in partnership with the general paediatrician and/or the general practitioner, and be conducted on a 3-6 month basis. 
· The determination of the growth response to GH treatment is the single most important parameter in the monitoring of the child with GHD. Increase in height and change in height velocity are useful in clinical practice to assess the response to GH. For comparative purposes in audit or clinical studies, data should be expressed as the increase in (or delta) height SD/year. 
· For assurance of compliance and for the recognition of supranormal values, monitoring serum IGF-I and IGFBP-3 levels is proposed. However it is recognised that changes in these peptides during rhGH treatment do not always correlate well with the growth response. The frequency of such monitoring has not been determined, but it is suggested that annual evaluation could be undertaken. More evidence for the value of these tests is required. 
· The routine monitoring of GH antibodies has no value in GHD management. Lipid profiles and fasting insulin levels are not routinely measured in the child receiving GH therapy. 
Factors affecting the response to GH
· Every effort should be made to diagnose and treat children at the youngest possible age. It is very important to maximize height with GH therapy before the onset of puberty. 
· Treatment of children entering puberty at an inadequate height, using GH dose escalation, or combined GH and gonadotrophin releasing hormone (GnRH-)agonist therapy, is presently being evaluated. 
· In the MPHD patient in whom puberty does not occur spontaneously, puberty should be initiated at the appropriate time after discussion with the patient. 
Management of MPHD
· Patients with suspected or proven multiple pituitary hormone deficiencies should be managed similarly to patients with isolated GHD (IGHD); however, attention should be given to correct clinical recognition, treatment, and monitoring of additional hormonal deficiencies (thyroxine, cortisol, sex steroids and ADH). 
· In the patient with an initial diagnosis of isolated GHD particularly those with an ectopic posterior pituitary or other developmental abnormalities, the clinician should be alert to the risk of the development of MPHD. 
Safety issues
· Growth hormone increases the extrathyroidal conversion of T4 to T3 and may as such unmask incipient hypothyroidism. Monitoring of thyroid function should therefore be conducted in all patients. GH may decrease serum total cortisol concentrations by decreasing circulating cortisol binding globulin. GH may also reduce the bioavailability of cortisol through an enhanced net conversion of cortisol to cortisone. Even though the clinical implications for these observations are uncertain, increased awareness of glucocorticoid status is recommended in all patients. The possibility that overt ACTH insufficiency may be unmasked during GH replacement should be considered. 
· Significant side effects of GH treatment in children are very rare. These may include benign intracranial hypertension, prepubertal gynaecomastia, arthralgia, and oedema. Careful history and physical examination are adequate to identify their presence. Management of these side effects may include either transient reduction of dosage or temporary discontinuation of GH. 
· In the absence of other risk factors there is no evidence that the risk of leukemia, brain tumor recurrence and slipped capital femoral epiphysis are increased in recipients of long-term GH treatment. Tumour survivors receiving GH should be followed in conjunction with an oncologist and a neurosurgeon when appropriate. 
· At present there is no substantial evidence that rhGH replacement treatment in IGHD and MPHD leads to an increased incidence of non-insulin or insulin dependent diabetes mellitus. 
· There is no evidence that GH replacement needs to be discontinued during intercurrent illness, nor are there data to support discontinuation of appropriate GH replacement in patients receiving intensive care treatment for critical illness. 
· It is essential that all possible/probable adverse events of rhGH are reported through the Yellow Card system. The acquisition of very long-term safety data for rhGH is essential. 
 
Transition to adult management
· After attainment of final height, retesting of the GH-IGF axis, using the adult GHD diagnostic criteria as defined by the Growth Hormone Research Society (GRS) consensus workshop on adult GHD in 1997 at Port Stephens should be undertaken by the paediatric endocrinologist using standard GH stimulation tests after an appropriate interval of 1 to 3 months off GH therapy. 
· At the time of retesting, other pituitary hormones and an IGF-I should also be measured. The opportunity should be taken to assess body composition, bone mineral density, fasting lipids and. Quality of life should be assessed using validated age and disease appropriate instruments, which at this time require development. 
· Patients with severe long standing MPHD, those with genetic defects, and those with severe organic GHD can be excluded from GH-retesting. 
· GH has major metabolic actions, which are important for body composition and health in adults as in children. When the diagnosis of adult GHD is established, continuation of GH therapy is recommended. 
· Caution should be exercised when considering the decision of continuing GH therapy in conditions where there is a known risk of diabetes or malignancy. 
· The transition to adult GH replacement should be arranged as a close collaboration between the paediatric and adult endocrinologists who should discuss the re-initiation of treatment with the patient. 

 
 
CLINICAL INFORMATION
 
 
GROWTH HORMONE
Recombinant human growth hormone (rhGH: available since 1985) is physiologically indistinguishable from the naturally-occurring pituitary hormone.  It is indicated for the treatment of short stature and/or growth failure due to growth hormone insufficiency (isolated or with other pituitary hormone deficit) and Turner's syndrome.  It is also used to treat short stature of other aetiologies e.g. skeletal dysplasia, in the context of clinical trials.
 
PREPARATIONS AVAILABLE / ADMINISTRATION
Growth hormone must be administered parenterally.  This is most conveniently and painlessly achieved by subcutaneous injection.  Several factors influence the effectiveness of GH replacement therapy, including dose and frequency of injections.
 
Optimisation of growth rate is achieved by dividing the required dose into daily injections (usually 6-7 per week).  Rotation of injection sites is essential to prevent lipoatrophy.
 
CAUTIONS /SIDE EFFECTS
Contra-indications include epiphyseal fusion, malignant disease, pregnancy and lactation.  Growth hormone affects glucose metabolism hence patients with diabetes mellitus or with a family history of this disease should be monitored carefully.  Hypothyroidism may develop during growth hormone treatment, which, if untreated, may inhibit the growth response.  Regular monitoring of thyroid function is therefore essential.  Side-effects include the development of antibodies to growth hormone or bacterial protein (rarely resulting in growth attenuation); local reaction at the injection sites, e.g. pain, itching; lipoatrophy; and oedema (Turner's syndrome only).
 
PATIENT CARE / MONITORING
The family will be taught how to use the Growth hormone device and given a training kit with which to practice at home.  Injection Pens, needles, syringes, swabs and sharps boxes are all provided free of charge.  Given the frequency of injections required, it is most convenient if the child and/or parents can administer treatment themselves. Accurate monitoring of the growth response and endocrinological status will be carried out by the hospital.  Patients will be reviewed approximately six weeks' after commencing growth hormone therapy and thereafter 3-6 monthly.  It would be helpful if the primary care team could measure and weigh the patient between hospital visits and a growth chart will be provided to be used as a shared care document.
 
ADDITIONAL INFORMATION
There is as yet no clinical evidence of any interaction with any other drug therapy.
 
Further advice and information can be obtained from the Endocrine Nurses, Royal Hospital for Children, Glasgow. Tel:  0141-452 4911.
 
 
 
 
 
 
 
 
 
Growth Hormone Dosing and Devices  
 
 
	Diagnosis/condition
	Dose (mcg/kg/day)
	Dose (mg/m2/day)

	GHD
	23-39
	0.7-1.0

	Turner's Syndrome
	45-50
	1.4

	Chronic Renal Insufficiency
	45-50
	1.4

	Small for Gestational Age
	35
	1

	Prader-Willi syndrome
	35
	1

	SHOX def
	45-50
	 1.4


 
 
 
 
	GROWTH HORMONE DEVICE
	SIZE OF DEVICE
	DOSE INCREMENTS
	MINIMUM DOSE
	MAXIMUM DOSE

	GENOTROPIN
	5.3MG
	0.1MG
	0.1MG
	2.0MG

	 
	12MG
	0.2MG
	0.2MG
	4.0MG

	GENOTROPIN GO-QUICK
	5.3MG
	0.05MG
	0.1MG
	1.5MG

	 
	12MG
	0.15MG
	0.3MG
	4.5MG

	NUTROPIN AQ
	10MG
	0.1MG
	0.1MG
	3.9MG

	ZOMACTON
	10MG
	0.1MG
	0.1MG
	5.0MG

	EASYPOD (SAIZEN)
	6MG(5.83mg/ml)
	0.01MG
	0.15MG
	4.66MG

	 
	12MG(8mg/ml)
	 
	 
	 

	 
	20MG(8mg/ml)
	 
	 
	 

	NORDITROPIN
	5MG
	0.05MG
	0.05MG
	1.25MG

	 
	10MG
	0.1MG
	0.1MG
	2.5MG

	 
	15MG
	0.075MG
	 
	4.5MG

	NORDIFLEX
	15MG
	0.075MG
	0.075MG
	4.5MG

	OMNITROPE
	5MG
	 
	 
	 

	 
	10MG
	 
	 
	 

	HUMATROPE
	6MG 
	 
	 
	 

	 
	12MG
	 
	 
	 

	 
	24MG
	 
	 
	 


 
 
