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Growth Hormone and its Substitutes

Human cadaveric pituitary growth hormone, the first of its type, was initially
used in clinical trials in children with classical growth hormone deficiency. IThe
treatment was started only when the diagnosis of growth hormone deficiency
was established by either a reduced spontaneous growth hormone secretion or
a decreased secretion following various stimulation tests.? Doubts were raised
about the treatment in 1985 when Creutzfeldt-Jacob disease (CJD), a slow
virus disease affecting the central nervous system, was detected in 4 patients in
the USA and UK who had received this treatment. 3 Later the product was banned
in most countries following confirmation of a strong association between the
transmission of the agent causing CJD and treatment with human pituitary
growth hormone.

By the early 1980s recombinant DNA technology had revolutionized the
understanding of and the ability to control the production of proteins. Efforts
were made to produce synthetic growth hormone using a specific strain of
Escherichia coli as a host and a vector plasmid containing the appropriate infor-
mation. The first biosynthetic growth hormone thus produced was identical to
pituitary growth hormone except for an additional methionine residue at the
N-terminal. No toxic or mutagenic effects were detected, and fermentation and
other procedures resulted in a highly purified preparation. Clinical studies in
Japan, West Germany and other countries demonstrated that this preparation
when administered subcutaneously or intramuscularly to patients with growth
hormone deficiency produced a height velocity of about 8 cm per year in a dose
of 0.5 IU per kg body weight per week.4.5Another recombinant growth hormone
without the methionine residue was also developed. 6 Clinical trials showed that
the gain in height velocity was comparable and the preparation was less
antigenic than the methionyl growth hormone.'
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Growth hormone has rarely been used in India to treat children with short
stature secondary to growth hormone deficiency. Thirteen children who
received short term therapy with recombinant authentic growth hormone for a
period of 6 to 12months in New Delhi had a height gain of about 8.8 cm per year
without any evidence of adverse effects.f The major handicap for paediatricians
and endocrinologists in most developing countries is the non-availability and
prohibitive cost of these preparations.

Alternative methods of treatment employ agents which stimulate endogenous
secretion of growth hormone or which act directly on the peripheral tissues."
Of the first group, growth hormone releasing hormone (GHRH) has been
studied extensively. Initially it was found to be as effective as growth hormone,
when administered subcutaneously or intramuscularly in doses of 4 to 16 /l g per
kg per day; but this was not confirmed by later reports. 10 The cost of GHRH
also remains prohibitive. A depot preparation of GHRH is required so that
there is an increase in its usefulness and a reduction in its cost.

Pintor et at. from Italy reported in 1987 that the antihypertensive drug
clonidine could be used to enhance growth in children with constitutional
growth delay. IIClonidine is a specific central non-adrenergic receptor agonist
agent and is known to increase serum growth hormone concentrations in
experimental animals. A height velocity of 2.7 to 6.3 cm per year was observed
in another study from EI Salvador .12 However, preliminary studies from New
Delhi" and elsewhere" indicate that clonidine does not cause height gain either
in constitutional growth delay or growth hormone deficiency. Clonidine therapy
is also not without adverse effects as it produces hypotension, drowsiness and
often adrenal suppression. Most of the differences in the various studies seem
to arise because of differences in patient selection or dose regimen and in-
appropriate study designs. Planned blind controlled trials with clonidine in
various types of short statured subjects are necessary in India. Two other
catecholaminergic drugs, laevodopa and brornocriptine, may prove to be effective
in children with hypopituitarism but double blind long term controlled trials
are needed."

Drugs which act directly on target tissues to promote growth have received
considerable attention lately. Low dose oxandrolone therapy has been found
useful in the treatment of constitutional delay in growth, delayed puberty" and
Turner's syndrome. 16 Low doses of testosterone and oestrogen have also been
tried with variable success.

Though cheaper alternatives for growth hormone are becoming available for
the management of children with short stature, growth hormone itself is
increasingly being used in many other situations. These include intrauterine
growth retardation, Turner's syndrome, constitutional growth delay, normal
variant short stature, uraemia and post-irradiation growth failure. Athletes
have also been reported to be abusing the drug.

The current cost of growth hormone treatment for a 20 kg child is about
Rs 100000 per year. This is because growth hormone has to be imported and is
not included in the list of 'life-saving drugs' exempted from customs duty. This
drug should be made readily available to those who need it.
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