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Abstract

Acromegaly is caused by hypersecretion of growth hormone and resultant overproduction of insulin-
like growth factor-1 and is associated with increased mortality and morbidity. Successful treatment
modalities have been developed and are used in a multistep approach allowing normal life expectancy
as well as improved quality of life in an increasing number of patients.

Introduction and context
Acromegaly is a chronic progressive disorder due to
growth hormone (GH) hypersecretion and subsequent
elevated levels of insulin-like growth factor-1 (IGF-1). In
over 95% of cases the etiology can be attributed to GH-
producing benign pituitary adenoma [1]. With an
estimated prevalence of 40-70 cases per million and an
incidence of 3-5 new cases per million [2], it ranks as a
rare disease. Several recent studies suggest, however, that
these rates may be underestimates and report prevalence
rates up to 130 cases per million [3,4] or even 1000 cases
per million for biochemical acromegaly, defined by
elevated IGF-1 levels [5]. Excess GH secretion leads to
disproportionate skeletal growth, coarse facial features,
soft tissue swelling as well as metabolic disorders and a
tendency for malignancies that inexorably result in
increased mortality and morbidity rates if the disease is
left untreated. Since these unfavorable effects have
insidious onset, the diagnosis is often delayed up to
7 years after initial presentation of symptoms [1,6].
Although significant advances have been made in the
past decades with the introduction of highly sensitive
assays for GH and IGF-1, relatively little progress has
been achieved in early recognition.

Mortality rates are closely related to the degree of GH and
IGF-1 hypersecretion and reducing their levels to normal
ranges can confer life expectancy similar to that of the
general population [7]. Therapeutic goals include control

of GH and IGF-1 levels, tumor volume reduction for
alleviating symptoms of mass effect and concomitant
neurological disorders, preservation of pituitary func-
tion, improvement of long-term mortality and morbid-
ity, and prevention of disease recurrence as well as
increasing the quality of life of patients.

Recent advances
Several consensus statements and clinical guidelines
[8-11] have been published recently clearly defining
criteria for good disease control: suppression of GH to
<0.4 mg/l during oral glucose tolerance test or random
GH values <1 mg/l (using ultrasensitive assays) and age-
adjusted normal levels of IGF-1. Strategies are now
available to help physicians achieve more effective
treatment of acromegaly. Surgery, pharmacological
therapy, and radiotherapy are employed in a step-like
approach to maintain disease control.

Surgery
Transsphenoidal surgery is the preferred first-line treat-
ment for patients with acromegaly that have intrasellar
microadenomas, noninvasive macroadenomas or
patients in whom the tumor is causing compression
symptoms. Surgery can lead to rapid normalization of
GH levels, it relieves symptoms of compression if present
and may achieve total cure in up to 56-70% of
appropriate patients [12,13]. Major predictors of out-
come of surgery are tumor size and invasiveness,
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preoperative GH levels, and experience of the neurosur-
gical team. In patients with well-circumscribed micro-
adenoma, success ratesmay reach 78-95%, while invasive
macroadenomas, constituting more than two-thirds of
cases at diagnosis, can be controlled in less than 50%
[12,14]. Nevertheless, surgical debulking of unresectable
adenomasmay result in better postoperative control with
somatostatin receptor ligands (SRLs) [15,16]. The scope
of lesions that can be successfully removed is further
widened by recently developed technical advances, such
as endoscope-assisted microsurgery, three-dimensional
navigation, and intra-operative magnetic resonance
imaging, but properly conducted comparative studies
are still lacking.

Pharmacological therapy
Three classes of drugs are currently available for the
treatment of acromegaly: SRLs, GH receptor antagonists,
and dopamine agonists. Pharmacological therapy is
mainly indicated when surgery fails to achieve remission
but is increasingly considered as primary medical
treatment. The traditional subgroups of patients that
were considered as good candidates for primary medical
therapy (mainly with SRLs) included patients with
contraindications to, or unwillingness to undergo,
operative intervention or those with tumors unlikely to
be cured by surgery alone [8]. A recent study has
suggested that SRLs might have similar utility to surgery
as first-line primary therapy in unselected patients,
although confirmatory data are awaited [17].

Somatostatin receptor ligands
SRLs are analogues of natural somatostatin and exert
their effects by binding to somatostatin receptors
(SSTRs) on pituitary somatotrope cells, thus suppres-
sing GH secretion. Commercially available drugs
include octreotide and lanreotide and long-acting
preparations have been developed for both molecules,
increasing patient comfort and compliance. These
agents effectively lower GH levels to <1 mg/l in 48-
57% and normalize IGF-1 levels in 47-67% of patients
as shown in a recent meta-analysis [18]. However,
many patients in clinical trials were pre-selected for
responsiveness to SRL and lesser efficacy may be
expected in unselected populations. When applied as
primary therapy in unselected patients, they achieved
normalization of GH and IGF-1 in 34% and 44% of
subjects, respectively [19]. Apart from their antisecre-
tory efficacy, SRLs also reduce tumor volume in
approximately 24-57% of patients, with greater effect
when used as primary therapy (30-80%) compared
to adjuvant treatment (9-28%) [20]. Their role as
primary medical therapy is still evolving. Current
guidelines advocate SRLs in selected patients whose

co-morbidities present a risk for surgery and also in
patients who have invasive tumors where complete
removal is unlikely [8]. Controversy also exists over
whether SRLs should be considered as pre-operative
treatment. In a recent study Carlsen et al. [21] showed
that pre-operative octreotide in patients with macro-
adenomas led to 50% cure rates after surgery compared
to 23% in non-treated subjects, confirming previous
results by Stevenaert and Beckers [22], while several
other studies failed to demonstrate such benefits [23].
It should be noted, however, that in the Carlsen et al.
study patients were evaluated only 3 months after
surgery and control rates over the long term are still
lacking. [24]. The long-acting preparations of both
octreotide and lanreotide seem to have relatively
equivalent efficacy for acromegaly treatment [25].
Currently, two other molecules are undergoing clinical
research – pasireotide, a novel somatostatin analog
that binds with high affinity to SSTR1, SSTR2, SSTR3,
and SSTR5, and a chimeric compound, dopastatin, that
acts as a SSTR2 and type 2 dopamine receptor ligand.
In a recent phase II study, pasireotide appeared to be
superior to octreotide in termsof the proportionof patients
attaining full biochemical response after 1 month;

shrinkage after 3 months of pasireotide treatment [26].

Pegvisomant
Pegvisomant is the only currently available GH receptor
antagonist. It acts by preventing GH receptor dimeriza-
tion, thus blocking GH effects in the periphery, including
the production of IGF-1. Currently, it is indicated when
other treatment modalities have failed to achieve IGF-1
normalization. Early trials have reported that this
compound effectively suppresses IGF-1 levels within
normal ranges in up to 97% of patients [27], but a recent
prospective study demonstrates that such rates are
difficult to obtain in clinical settings [28]. The mechan-
ism of action of GH receptor antagonists raises concerns
about tumor growth but recent studies have been
reassuring in that regard [28,29]. Nevertheless, monitor-
ing of tumor mass is advisable in all patients receiving
pegvisomant. Combined therapy with SRLs and pegvi-
somant appears to be as equally effective as pegvisomant
monotherapy but with improved cost-effectiveness
because of the lower dose needed to achieve IGF-1
normalization [30].

Dopamine agonists
Dopamine agonists have been used for the management
of acromegaly formore than 30 years but low efficacy

success rates are reported with cabergoline in tumors
with prolactin co-secretion and milder disease activity.
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Radiotherapy
Radiotherapy can be employed as third- or second-line
treatment in patients with persistent or recurrent tumors
after surgery and who are resistant or intolerant to
pharmacological agents. Conventional fractionated
radiotherapy leads to biochemical remission in 40-50%
of patients after 10 years but is associated with a high risk
of hypopituitarism, possible development of secondary
brain tumors, and an increase in mortality due to
cerebro-vascular disease [32]. The use of stereotactic
radiosurgery, delivering single fraction focused radiation,
results in shorter response times but the long-term
efficacy after 10 years of follow-up remains similar to
conventional therapy [33].

Implications for clinical practice
Significant advances in the management of acromegaly
have been made in recent years and prognosis for this
chronic disease has greatly improved. The combined
use of the different treatment approaches allows for
attaining disease control or even complete cure in an
increasing proportion of patients. A vast spectrum of
clinical studies has provided a lot of evidence for the
place of the available options in the treatment
strategies included in current guidelines. Transsphe-
noidal surgery performed by experienced neurosur-
geons remains the treatment of first choice in many
cases. When surgery fails to achieve remission or
cannot be used, adjunctive medical therapy may be
employed and SRLs are generally preferred as first-line
pharmacological treatment. They may also be used as
primary and preoperative therapy but whether this will
be beneficial for patients still remains to be seen.
Pegvisomant is very potent in maintaining biochemical
control but its widespread use is limited by its high
cost. Radiotherapy is, in many instances, reserved for
the most aggressive or resistant tumors.

Despite the progress in management, acromegaly still
remains under-diagnosed and under-recognized as a
recent study reports [34]. The probability for successful
outcomes of treatment is closely related to disease
severity and presence of co-morbidities, suggesting that
an increased level of suspicion is needed, especially in
primary care, when dealing with this disease.
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GH, growth hormone; IGF-1, insulin-like growth factor 1;
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receptor.
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