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The Scottish Medicines Consortium (SMC) has completed its assessment of the above
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on
its use in NHS Scotland. The advice is summarised as follows:

ADVICE: following a full submission

mecasermin (Increlex®) is accepted for use within NHS Scotland for the long-term
treatment of growth failure in children and adolescents with severe primary insulin-like
growth factor-1 deficiency (primary IGFD).

Mecasermin significantly improved mean height velocity, mean height velocity standard
deviation (SD) score and mean cumulative change in height SD score for at least 6 years.
Serious adverse effects including hypoglycaemia and tonsillar hypertrophy are common and
long-term safety data are lacking.

Overleaf is the detailed advice on this product.

Chairman
Scottish Medicines Consortium

Published 07 September 2009 1




Indication

For the long-term treatment of growth failure in children and adolescents with severe primary
insulin-like growth factor-1 deficiency (primary IGFD).

Severe primary IGFD is defined by:

* height standard deviation score (HSDS) =-3.0 and

« basal IGF-1 levels below the 2.5" percentile for age and gender and
« growth hormone (GH) sufficiency.

« exclusion of secondary forms of IGF-1 deficiency, such as malnutrition, hypothyroidism, or
chronic treatment with pharmacologic doses of anti-inflammatory steroids.

Severe primary IGFD includes patients with mutations in the GH receptor (GHR), post-GHR
signalling pathway, and IGF-1 gene defects; they are not GH deficient, and therefore, they
cannot be expected to respond adequately to exogenous GH treatment. It is recommended
to confirm the diagnosis by conducting an IGF-1 generation test.

Dosing information

Starting dose is 0.04mg/kg twice daily by subcutaneous (sc) injection. If no significant
treatment-related adverse events occur for at least one week, the dose may be raised in
increments of 0.04mg/kg to the maximum dose of 0.12mg/kg given twice daily.

Mecasermin should be administered shortly before or after a meal or snack and injection
sites should be rotated.

Mecasermin is not recommended for use in children below aged 2 years due to lack of data
on safety and efficacy.

Treatment should be directed by physicians who are experienced in the diagnosis and
management of patients with growth disorders.

Product availability date
3 August 2007. This product is designated an orphan medicinal product.

Summary of evidence on comparative efficacy

Mecasermin is a recombinant DNA-derived human insulin-like growth factor-1 (rhIGF-1)
produced in Escherichia coli. IGF-1 mediates effects of growth hormone, promoting growth
in bones and through its insulin-like action supports growth of tissues. Mecasermin has
been designated as an orphan medicinal product for the treatment of primary insulin-like
growth factor-1 deficiency (IGFD). The calculated prevalence of this condition is less than 2
per 10,000 EU population.




Growth hormone insensitivity syndrome (GHIS) encompasses a variety of genetic and
acquired conditions in which the action of GH is absent or attenuated. One form of primary
GHIS, Primary IGFD or Laron syndrome, is an autosomal recessive disorder caused by a
deficiency of functional GH receptors (GHR). Affected individuals have growth failure,
physical characteristics of GH deficiency, and low serum concentrations of insulin-like growth
factor-1 (IGF-1) despite normal or increased serum GH concentrations. This disorder is
distinct from secondary IGFD, which is caused by abnormalities in the GH/IGF-1 axis such
as GH deficiency. Primary IGFD is a serious and chronically debilitating condition which if
untreated can result in obesity, hyperlipidaemia, insulin resistance, muscle weakness and
osteoporosis.

Efficacy was determined primarily from one pivotal long-term open-label extension study,
which is still ongoing. A total of 76 patients were enrolled, 22 of whom had participated in at
least one of four previously completed studies and had transferred from one protocol to
another. All results from the previous studies are integrated into the pivotal study.

In the pivotal study patients were over 2 years old, with severe primary IGFD whose
definition included height standard deviation scores (HSDS) of <-2, a height velocity <50"
percentile and an IGF-1 standard deviation (SD) score <-2. Patients had evidence of GH
sufficiency, and resistance defined as failure to increase serum IGF-1 concentrations by 50
nanograms/mL after four daily sc GH injections of 0.1mg/kg. Patients who developed the
presence of anti-GH antibodies with a binding capacity >10 micrograms/mL were also
enrolled. Patients received mecasermin 0.08 to 0.12mg/kg sc twice daily; some received
reduced initiation doses. Additionally 14 patients received a gonadotropin releasing
hormone analogue in an attempt to achieve greater adult height by delaying puberty and
prolonging the growth period. Patients were reviewed biannually for anthropometry, physical
and laboratory assessments, which included height stadiometer measurements, radiographs
of hand and wrist for bone age and audiometry assessments.

Height velocity was the primary efficacy endpoint. At baseline patients had a chronological
age of 6.8+3.8 years, height of 85+15.3cm and bone age of 3.9+2.8 years. In 59 patients
who had a pre-treatment height velocity recorded, the mean height velocity significantly
increased in the first year of therapy from 2.8+1.8cm/year to 8.0+2.2cm/year and remained
significantly greater than baseline for years two to six (5.8, 5.5, 4.7, 4.7 and 4.8 cm/year
respectively). In addition, both mean height velocity SD scores and mean cumulative
change in height SD scores significantly improved from baseline to year eight of therapy.
Further analysis of height velocity showed no significant differences between males (n=38)
and females (n=24), nor correlation between age and year one height velocity in treatment-
naive patients (n=62). Additionally height velocities between the two cohorts (Laron
Syndrome (n=53) and GH gene deletion (n=7)) were similar at all times. Near-adult height
was evaluated in all patients whose most recent bone age was at least 16 years for males
and 14 years for females. Six patients (2 males and 4 females) attained near-adult height
and the average increase in adult height was approximately 168cm compared to height
changes expected in untreated subjects.



Table 1 Efficacy Results for Primary and Key Secondary Endpoints:-

Pre- | Year | Year | Year | Year | Year | Year | Year | Year
Tx 1 2 3 4 5 6 7 8
Primary endpoint
Height Velocity (cm/yr)
N 59 59 54 48 39 21 20 16 14
Mean (SD) 2.8 8.0 5.8 5.5 4.7 4.7 4.8 4.6 4.5
18 | (22 | (14 | (19 | (4 | (6] (15 ] 015|012
Mean (SD) for change +52 | +3.0 | +26 | +16 | +1.5 | +1.5 | +1.0 | +0.9
from pre-Tx (2.6) | (2.3) | (2.3) | (2.1) 1.8) 1.7) | 2.1) | (2.4)
Secondary endpoints
Height Velocity (SDS)
N 59 59 53 47 38 19 18 15 12
Mean (SD) -3.3 1.9 -0.2 -0.3 -0.7 -0.6 -0.4 -0.4 -0.3
(1.7 1 (80) | (1.6) | (20 | (19 | ) | (14 | (19 | (1.8)
Mean (SD) for change +5.1 | +3.2 | +3.1 | 425 | +25 | +2.7 +2.5 | +2.8
from pre-Tx B | (22 | 24 | 21) | 22 | (1.7) | (21) | (2.7)
Height SDS
N 62 62 57 51 41 22 20 16 14
Mean (SD) -6.7 -5.9 -5.6 -5.3 -5.3 -5.5 -5.4 -5.2 -5.2
1.8 | (1.7 1 (1.8 | (1.8 | (1.8 | (1.8 | (1.8) | (2.0) | (1.9
Mean (SD) for change +08 | +1.1 | +14 | +14 | +14 | +1.4 | +1.4 | +1.6
from pre-Tx (0.5) | (0.8) | (1.0) | (1.1) | (1.3) | (1.2) | (1.1) | (1.1)

Pre-Tx =Pre Treatment; SD=Standard Deviation; SDS=Standard Deviation Score

Summary of evidence on comparative safety

In the pivotal trial sixty patients (79%) reported at least one adverse event. The most
common adverse events included hypoglycaemia (49%), lipohypertrophy at injection sites
(32%), headache (28%), snoring (22%), tonsillar hypertrophy (17%) and transient
intracranial hypertension (4%).

Six patients in the pivotal study reported nine serious adverse events. Serious events
considered related or possibly related to mecasermin included tonsillar hypertrophy, tricuspid
insufficiency, hypoglycaemic seizure-like activity accompanied by loss of consciousness
(successfully treated with glucagon injection) and flank pain. There were no deaths and no
discontinuations due to adverse events. Twelve patients withdrew; 9 were non compliant or
lost to follow-up, one had poor growth and two were parent-patient decisions.

The safety data from the 76 patients in the pivotal study represented 321 patient-years of
exposure to mecasermin. The mean duration of exposure was 4.4 years and the median
duration of treatment was 4.0 years.

Summary of clinical effectiveness issues

Due to ethical considerations there was no control group in the pivotal study and sample
sizes for this orphan indication were small. However, efficacy was assessed with respect to
pre-treatment growth velocity and supplemented by height velocity SD scores in order to
also compare height velocities with height velocities expected for age-matched children in
the general population. A similar analysis was carried out for height SD score.




The endpoints reflect those recommended by the Committee for Medicinal Products for
Human Use (CHMP) in their guidance on similar medicinal products containing somatropin.
Growth response was similar for all subjects regardless of the severity of disease.

The inclusion criteria for the pivotal study included HSDS <-2 for age and gender which
differs from the definition of severe primary IGFD for the indication under review. However
the actual mean HSDS at baseline was -6.5£1.8 (range; -12.1 to -2.8) and reflects the
licensed indication.

Although it was expected that height velocity following initiation of a gonadotropin releasing
hormone analogue in 14 patients would be lower, no adjustments were made for these
patients in the analysis of height velocity or HSDS.

The summary of product characteristics notes that prior to initiation of treatment all
secondary causes of IGF-1 deficiency including GH deficiency, malnutrition, hypothyroidism
or chronic disease must be ruled out, to ensure correct usage of mecasermin according to
the indication. The recommendation of an IGF-1 generation test to further strengthen the
diagnosis of IGFD should be taken into account.

The most important potentially limiting adverse event was hypoglycaemia, which was most
frequent in the first month of treatment and in younger children. It is recommended that
children avoid high-risk activity and receive a meal or a snack around the time of a
mecasermin injection, and patients and carers should be given instruction on how to treat
hypoglycaemia.

Injection site hypertrophy occurred in approximately one third of study participants and was
generally associated with lack of proper rotation of injections.

Comprehensive data on safety is lacking, particularly for long-term toxicity and possible
occurrence of malignancies, although no reports of cancer were reported in the pivotal study.
The European Medicines Agency notes that these data cannot reasonably be expected to be
provided due to the rarity of the disease, and as such, mecasermin was considered by the
CHMP to be approvable only under exceptional circumstances. A risk management plan
has been submitted to the CHMP.

Summary of comparative health economic evidence

The manufacturer presented a cost-utility analysis comparing mecasermin with no treatment
in patients with severe primary insulin-like growth factor-1 deficiency (IGFD). A decision
analytic model was used to estimate the costs and benefits of treatment over a lifetime
horizon. Mecasermin treatment was assumed to commence between the ages of 2 to 4
years and continue until 14 or 16 years. Clinical data on height velocity from the
uncontrolled study of children with severe primary IGFD were used to estimate height
standard deviation scores (HSDS) for the treated cohort. The HSDS for the untreated cohort
at different ages were based on growth curves for Laron syndrome patients from the
literature.

The utility gain associated with an increase in HSDS was taken from a published study on
the link between height and quality of life and then adjusted to reflect patients with severe
primary IGFD. The QALY gain with mecasermin treatment was based solely on
improvements in quality of life as a result of increased final height. No other treatment
benefits were included in the model. Resource use associated with the management of the
condition in Scottish practice was based on clinical opinion due to the lack of published data.




In the base case analysis the manufacturer estimated a cost per QALY of £47,729 based on
an incremental cost of £179,686 and a QALY gain of 3.76.

In addition to a relatively high cost per QALY estimate there were some weaknesses with the

analysis:

e There was some uncertainty with the utility gain used in the analysis, as the only
available quality of life data were from the general population rather than patients with
severe primary IGFD. The quality of life study estimated that an improvement of 1 HSDS
resulted in a significant change in EQ5D score of 0.061 for adults shorter than -2 HSDS.
Based on clinical opinion this value was doubled to 0.122 to better reflect the utility gain
associated with height gain in severe primary IGFD patients who had a mean baseline
HSDS of -6.7 in the trial. Further information was provided by the manufacturer to help
justify this assumption but the true magnitude of the utility gains achievable with
treatment remains uncertain.

e The results were sensitive to changes in the utility gain associated with an increase in
HSDS and as there are no utility values available in the literature for comparable health
states it is difficult to judge whether the value used in the model is appropriate. Using the
utility gain of 0.061 from the quality of life study increased the cost per QALY to £95k.

e IGFD was assumed to have no significant impact on survival, which is probably an
optimistic view and may increase the health gain from mecasermin treatment.

e The were some weaknesses with the clinical evidence base due to the rarity of the
condition, such as small patient numbers and the lack of control arm due to ethical
concerns.

Although there were residual concerns with the economic case, SMC considered the
submission within the context of its statement on orphan medicines. The Committee
concluded that the life-long benefits of the treatment and the lack of alternative treatment
options justified acceptance of the relatively high cost per QALY and substantial level of
uncertainty. .

Summary of patient and public involvement

A Patient Interest Group Submission was not made.

Additional information: comparators

There are no comparator treatments for this indication.

Cost of relevant comparators

Drug Dose regimen Cost per year (£)

mecasermin 0.12mg/kg twice daily subcutaneously 17,177

Costs from eVadis on 19 May 2009. Cost calculated using a mean age of 7 years and a mean weight
of 13kg based on baseline characteristics of the pivotal study. The SPC notes that after opening a vial
containing mecasermin, chemical and physical in-use stability has been demonstrated for 30 days.




Additional information: budget impact

The manufacturer estimated the net budget impact including management costs to be £22k
in year 1 rising to £139k. The gross drug budget impact was estimated to be £18k in year 1
rising to £127k in year 5. There is currently one patient in Scotland with this condition and
the manufacturer assumed there would be an upper limit of ten new patients over the next 5
years, with two new patients being diagnosed each year.




Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at
after careful consideration and evaluation of the available evidence. It is provided to inform
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not
override the individual responsibility of health professionals to make decisions in the exercise
of their clinical judgement in the circumstances of the individual patient, in consultation with
the patient and/or guardian or carer.

This assessment is based on data submitted by the applicant company up to and including
17 July 2009.

Drug prices are those available at the time the papers were issued to SMC for consideration.
These have been confirmed from the eVadis drug database.

The undernoted references were supplied with the submission. The reference shaded grey
is additional to those supplied with the submission.

Chernausek SD, Backeljauw PF, Frane J, et al. Long-term treatment with recombinant
insulin-like growth factor-I (IGF-1) in children with severe IGF-I deficiency due to growth
hormone insensitivity. J Clin Endocrinol Metab. 2007;92(3):902-910

The European Medicines Agency (EMEA). European Public Assessment Report (EPAR).
Mecasermin (Increlex®). Published 12.01.09. EMEA H-C-704.
http://www.emea.europa.eu/humandocs/Humans/EPAR/increlex/increlex.htm




