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The choice of therapy in acromegaly.
Results of treatment at a tertiary care hospital
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OBJECTIVE: The aim of our study was to investigate the characteristics of acro-
megalic patients diagnosed at a tertiary University Hospital and to evaluate the

PATIENTS AND METHODS: All our acromegalic patients were included (n=48;
27 women). Demographic, hormonal, visual and imaging data at diagnosis and
during follow-up were recorded, as well as the treatments applied.

RESULTS: In 73.0% of the patients, acromegaly was due to a pituitary macroadeno-
ma. From those under periodic surveillance, 68.2% underwent surgery and 36.4%
had radiotherapy. At the time of the study 88.6% of the patients were receiving
medical therapy, 28.2% of them as first-line treatment. Applying current criteria,
only one patient was cured by surgery. Considering normal age and sex-matched
concentrations of IGF-I as a control criteria, surgery resulted in disease control
in 10% of the patients who had surgery, while medical treatment controlled the
disease in 76.9% (p <0.05). Of those who receive medical therapy as first-line
treatment, tumour size decreased in 45.5%, while in the rest no significant changes

CONCLUSIONS: Not all centres obtain the results reported in the literature in terms
of disease control and morbidity after surgical treatment of growth hormone-se-
creting tumours. It is possible that in some hospitals first-line medical treatment
should be chosen, unless the patient has visual disturbances, as long as it is not
clear that partial surgical removal of the tumour significantly improves response

Abstract
results of the recommended treatment protocols.
were observed during follow-up.
to medical therapy or reduces its costs.
INTRODUCTION

Active acromegaly leads to increased morbi-mor-
tality. The goal of treatment is to reduce the in-
creased morbi-mortality associated with the dis-
ease by: a) reducing GH and IGF-I production, b)
decreasing or stabilizing the tumour size, c) pre-
serving normal pituitary function and, d) treating
the associated comorbidities. Guidelines for acro-

.........................

megaly management have recently been published
(Melmed et al. 2005; Melmed et al. 2002; Colao et
al. 2006a; Bolanowski et al. 2008). The criteria for
cure and monitoring the response to treatment are
more controversial (Melmed et al. 2005; Colao et
al. 2006a; Giustina et al. 2000; Freda et al. 1998;
Serri et al. 2004; Gullu et al. 2004; Shalet 2004).
Different therapeutic algorithms have been sug-
gested (Melmed et al. 2002; Shimon & Melmed
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Abbreviations;

SA: somatostatin analogs
DA: dopaminergic agonists
aGH: GH antagonist

1998), although neurosurgical treatment has tradition-
ally been regarded as the first-line therapeutic approach
(Melmed et al. 2002), with few exceptions, given its sup-
posed high cure rate, low morbi-mortality, low recur-
rences rates and immediate control of hormone hy-
persecretion. Medical therapy has been considered as
a second-line treatment. Somatostatin analogs (SA) are
the medical treatment of choice (Freda et al. 2005). If the
patient does not tolerate SA, or control is not achieved
with SA plus dopaminergic agonists, treatment with the
GH antagonist pegvisomant should be tried (Colao et
al. 2003; Trainer 2003; Clemmons et al. 2003). First-line
medical treatment with SA has already been claimed by
some authors (Cozzi et al. 2003; Newman et al. 1998;
Sheppard 2003) and has gained support in recent years
(Colao et al. 2006a; Cozzi et al. 2006; Lorenzo-Solar et
al. 2005; Petersenn 2005; Burt & Ho 2006).

The aim of our study was to investigate the charac-
teristics of acromegalic patients diagnosed at a tertiary
University Hospital, the Complejo Hospitalario Univer-
sitario Juan Canalejo, and to evaluate the results of the
recommended treatment protocols.

PATIENTS AND METHODS

This transversal study included all the acromegalic pa-
tients followed at the Endocrine Department of our
hospital. At the time of the study we had registered 48
acromegalic patients (27 women), with a mean age of
61.5+ 1.7 years. Diagnosis was performed on the basis
of suggestive clinical data, elevated IGF-I for age and
sex, and absence of GH suppression after an oral glu-
cose tolerance test (OGTT). We examined the following
variables: gender, age at diagnosis, months of follow-up,
hormonal and visual status as well as imaging studies
before and after treatment and the treatments applied.

Studies of hormone and visual function. Imaging tests

The methods used to determine GH and IGF-I, as well
as conversion factors from the International to the Con-
ventional System, have changed over time. Nowadays
GH is measured by a solid-phase, two-site chemilu-
minescent enzyme immunometric assay (Immulite,
EURO/DPC) with a sensitivity of 0.01 pg/L (conversion
factor for SI units, ug/L x 2.6 = mUI/L) and intra-assay
variation coefficients of 5.3%, 6.0% and 6.5% for low,
medium and high GH concentrations respectively. IGF-
I is measured by a chemiluminescence assay (Nichols
Institute, San Clemente, CA, USA) with a sensitivity of
20 ng/mL and intra-assay variation coefficients of 3.9%,
2.9% and 2.4% for low, medium and high IGF-I concen-
trations, respectively. The OGTT was performed with

75g of oral glucose, and GH was measured after 0, 30,
60, 90 and 120 min. The diagnosis of hypopituitarism
was based on basal hormone studies, or after the appro-
priate stimulation tests when considered necessary.

In patients with macroadenomas with suprasellar
extension, we recorded the results of tests of visual acu-
ity and visual fields, performed at diagnosis and during
follow-up.

The results of imaging studies of the pituitary-hypo-
thalamic area (magnetic resonance imaging, or com-
puterized tomography in the cases first studied before
1994) performed at diagnosis and at regular intervals
during follow-up were also recorded. Specifically we
recorded information about tumour size and exten-
sion (intrasellar, or suprasellar/cavernous/sphenoidal
extensions).

In defining the cure, we used the most recently ac-
cepted criteria (1): normal IGF-I for age and sex and
GH < 0.4 pug/L during an OGTT with 75g of glucose.
We considered that the disease was “controlled” if the
patient had IGF-I levels in the normal range for age and
gender, but GH > 0.4 pg/L during the OGTT.

We considered that medical treatment caused a “re-
duction in tumour size” when a decrease > 20% of the
maximum diameter of the tumour was observed be-
tween the MRI performed before medical treatment
was initiated and the last MRI.

Statistical Analysis.

The SPSS 14.0 software program (Chicago, IL, USA)
was used for statistical analysis. The Mann-Whitney
test was used for the comparison of quantitative vari-
ables between groups. For qualitative variables, the
exact Fisher statistic was applied. Data are expressed
as mean +SEM. p values < 0.05 were considered to be
significant.

RESULTS

Patients

At the time of the study we had 48 acromegalic patients
recorded in our Department (27 women). Four of them
had been lost for follow-up before their response to
any type of treatment could be evaluated, and 44 were
under periodic surveillance. Mean age at diagnosis was
51.0 £ 2.5 years, and mean time of follow-up 132.0 +
13.2 months.

Etiology

The disease was due to a pituitary microadenoma in
10.4% of the cases (n=5); a macroadenoma in 73.0%,
(n=35); one patient had a gangliocytoma in the supra-
sellar area; in 4.2% of the patients (n=2) the hypotha-
lamic-pituitary MRI was reported as normal and in the
rest of the cases (n=5) information about the imaging
studies at diagnosis was not available. In the group of
the patients with a macroadenoma, 31.4% (n=11) had
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visual disturbances and 42.8% (n=15) had some degree
of hypopituitarism (Table 1).

TREATMENT

Surgical treatment

68.2% of the patients (n=30) were treated surgically (12
in other hospitals and 18 in our centre). 90.0% of them
were operated on via transsphenoidal. 20.0% of the pa-
tients who were operated on had been undergoing SA
therapy prior to surgery. After surgery 13 patients were
treated with radiotherapy.

31.8% of the patients (n = 14) were not treated surgi-
cally, in half of the cases because they refused the oper-
ation, and in the other half either because they were not
considered as good candidates (due to age or comor-
bidities) or because a good response to medical treat-
ment was observed while waiting for surgery.

Radiotherapy

36.4% of the patients (n =16) received radiotherapy,
most (n=14) with conventional radiotherapy. Three of
them had not undergone surgery.

Medical treatment

At the time of carrying out this study, 39 patients were
undergoing medical therapy: 31 were being treated
with somatostatin analogs (SA); 1 patient with SA plus
dopaminergic agonists (DA); 1 patient with SA plus GH
antagonist (aGH); and 6 patients with aGH.

Medical therapy was used as first-line treatment in 11
patients, and all were treated with SA in monotherapy.

Medical therapy was used as an adjuvant to other
treatments in 28 patients: after surgery in 14 cases, after
radiotherapy in 3 cases, and after surgery plus radio-
therapy in 11 patients.

The treatment schedules applied are summarized in
Figure 1 and Figure 2.

RESULTS OF TREATMENT

Surgical treatment

Surgical mortality was 0%. 3.3% of the patients devel-
oped cerebrospinal liquid fistula, 3.3% had transient di-
abetes insipidus and 10.0% had intratumoral bleeding
during the operation, which hindered tumoral resec-
tion and/or complicated the postoperative period.

If we apply the recently accepted criteria for cure
(normal IGF-I for age and sex and GH <0.4 pg/L dur-
ing the OGTT), after surgery only 1 patient was cured;
2 had IGF-I concentrations within the normal range,
although GH did not suppress below 0.4 during the
OGTT, and IGF-I concentrations remained high in 27
patients. Therefore surgery controlled the disease in
only 10% of our patients (Figure 3a).

Table 1: Clinical data of the 48 patients at diagnosis.

n°/%
Sex (women) 27/56.2
Age at diagnosis (Years. Mean + SEM) 51.0+2.0
GH (ug/L. Mean + SEM) 23146
IGF1 (ng/mL. Mean + SEM ) 998.4+79.9
Hyperprolactinemia # 2/41
Magnetic Resonance Imaging
Microadenomas 5/104
Macroadenomas 35/72.9
Intrasellar 6/12.5/
Extrasellar extension 29 /60.4/
Normal 2/41
Unknown 5/104
Others 1/2.0
Hypopituitarism 15/42.8*
Visual Disturbances 11/31.4*

[ - % of the total of patients.
# - PRL >200 ng/ml.
* - % of the total of patients with a macroadenoma.

After surgery, visual function improved in 6 patients,
hypopituitarism improved in 6, and some degree of “de
novo” hypopituitarism developed in 5.

The results for surgical treatment in patients oper-
ated in our hospital were similar to the results obtained
with patients operated in other hospitals.

Radiotherapy treatment

16 patients were given radiotherapy treatment. After
a mean follow-up of 138.4 + 17.6 months, only 2 had
normal IGF-I concentrations; in 13 cases the disease
was controlled with medical adjuvant therapy, and in 1
IGF-I persisted elevated in spite of medical treatment.

Medical treatment

39 patients received medical treatment, controlling the
disease in 76.9% (n=30) of the cases. This percentage
was 75.0% in the group of patients who received medi-
cal therapy as adjuvant to surgery and/or radiotherapy,
and 81.8% in the group of patients who received medi-
cal treatment as first-line treatment (p=NS) (Figures 3b
and 3c). The percentage of patients with controlled dis-
ease was clearly higher with medical therapy than with
surgical therapy (81.8% vs 10.0%, p< 0.05). In all of the
cases in which IGF-I persisted elevated despite medi-
cal therapy, there was still the chance of increasing the
SA dose, of adding DA to SA, changing SA for aGH, or
adding aGH to SA.

We found no correlation between GH or IGF-I con-
centrations at diagnosis and probability of control with
medical therapy (GH: 22.1 + 4.0 pg/L for patients in
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SURGERY
n=30

MEDICAL

(Mt)
n=11

THERAPY*

RADIOTHERAPY
(Rt)
n=3

Normal 1GF-1 Normal IGF-1 Normal 1GF-1
Yes No Yes No Yes No
n=3 n=27 n= n=3 n=(0 n=3
A 4
Mt Rt Mt
n=14 n=13 n=3
Normal IGF-1 ¥ Normal IGF-1 Normal IGF-1 A 4
Yes Yes No Yes No
n=9 n=2 n=11 n=2 n=1
Mt
n=11
Normal 1GF-1
A
Yes
n=11

Figure 1: Treatment algorithm and its outcomes in the 44 patients under follow-up.
*Medical treatment = somatostatin analogs, GH receptor antagonist, or both.

RADIO+MED
6,8%

SURG+RAY

SURG
6,8%

SURG+MED

31.8%

Figure 2: Percentage of patients that received a given treatment or
combination of treatments. SURG: surgery. MED: medical treatment.
SURG+MED: surgery followed by medical treatment. SURG+RADIO:
surgery followed by radiotherapy. SURG+RADIO+MED: surgery followed
by radiotherapy plus medical treatment. RADIO+MED: radiotherapy

plus medical tr

eatment
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Figure 3: Percentage of patients with controlled disease after surgery (a), with medical therapy when used as adjuvant
therapy (b), and with medical therapy when used as first-line treatment (c).

whom the disease was controlled, vs 33.3 + 18.1 pg/L for
patients in whom the disease was not controlled, p=NS;
IGF-I: 1030.6 + 109.2 ng/mL for patients in whom the
disease was controlled, vs 959.4 + 120.0 ng/mL for pa-
tients in whom the disease was not controlled, p=NS).
We could find no correlation between partial surgical
removal of the tumour mass and eventual disease con-
trol with medical treatment.

In the group of patients that received SA as first-
line treatment (1 microadenoma, 10 macroadenomas)
we observed significant reductions in tumour size in
45.5%, while in the rest no significant changes in tu-
mour size were observed during follow-up.

DISCUSSION

In our series of acromegalic patients, only one was
cured by surgery, and the number of subjects with con-
trolled disease was clearly higher with medical rather
than surgical therapy.

Neurosurgical treatment has traditionally been re-
garded as the first-line therapeutic approach (Melmed
et al. 2002), with few exceptions. The results of surgery
vary among different centres, but if the new and more
strict criteria are applied (Melmed et al. 2005), the sur-
gical cure rates will probably be lower than those pre-
viously reported, which estimated that 80% of patients
with microadenomas and “less than” 50% of patients
with macroadenomas were cured after surgery (Bola-
nowski et al. 2006). Some authors have reported much
more unfavourable results, even when using criteria for
cure that would be considered inadequate at present
(Erturk et al. 2005; Jenkins et al. 1995; Yamada et al.
1996; Lissett et al. 1998). It is possible that the results
obtained with the new endoscopic transsphenoidal sur-
gical procedures are different from those obtained with
the non-endoscopic approach (Rudnik et al. 2007). If
we use the new criteria (Melmed et al. 2005), only one
of our patients may be considered as cured after sur-
gery. If normal IGF-I levels for age and sex are used to

define disease control, surgical treatment controlled the
disease in 10% of the cases. As ours is a reference centre,
not all of the patients operated in our hospital are being
followed-up by our department; however, we see no
reason to believe that the results are significantly better
in those patients that underwent surgery here and were
followed-up elsewhere. It is also possible that some of
the patients lost for follow-up were cured after surgery.
In any event, the surgical outcomes of the patients fol-
lowed-up at our centre are very poor, but maybe similar
to those of other hospitals (Mestrén et al. 2004). Several
reasons may, at least partly, explain our results: a) a high
percentage (at least 60.4%) had tumours whose size/ex-
tensions hindered complete surgical removal (Bourde-
lot et al. 2004), b) in our centre we do not have any neu-
rosurgeons specifically dedicated to pituitary surgery,
and c) pituitary tumour disease is uncommon, mean-
ing it is difficult to obtain enough experience (Erturk et
al. 2005; Lissett et al. 1998; De P et al. 2003). It is worth
mentioning that 40% of our surgically treated patients
were operated on in other hospitals and the results were
similar to ours. Ideally, surgical treatment should pre-
serve, or even restore, normal pituitary and visual func-
tion. Few authors take this issue into account when re-
porting their results. If we consider pituitary function,
our results may not be considered as good, although
the outcomes of visual function are somewhat better.

It is possible that the partial surgical removal of
GH-secreting pituitary tumour mass enhances the re-
sponse to somatostatin analogues (Colao et al. 2006b;
Petrossians et al. 2005; Wass 2005). We could not find
any correlation between previous surgery and response
to medical therapy, although the small size of our sam-
ple, or small degrees of tumour resection, may have in-
fluenced our results. Other beneficial effects of partial
surgical removal of the tumour mass have been reported
(Damjanivic et al. 2005; Sze et al. 2007) although these
effects, with the possible exception of glucose homeo-
stasis, have also been achieved after medical control of
acromegaly (Ronchi et al. 2006; Colao et al. 2006¢; Mai-
son et al. 2007).

Copyright © 2008 Neuroendocrinology Letters ISSN0172-780X « www.nel.edu
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SA are the medical treatment of choice in patients
with acromegaly (Freda et al. 2005); if the tumour does
not respond to SA, or the patients cannot tolerate them,
other medical options are still available. In our series,
76.9% of the patients that were receiving medical ther-
apy had normal IGF-I levels for age and sex. This per-
centage was 75.0% in the group of patients who received
medical treatment as adjuvant of surgery and/or radio-
therapy, and 81.8% in the group of patients who re-
ceived medical treatment as first-line treatment. None
of them had been selected on the basis of responsive-
ness to medical therapy; they were placed on medical
treatment if they were not operated on, if surgery failed
to decrease IGF-I to normal levels, or while waiting for
radiotherapy to normalize IGF-I levels. The percentage
of patients with controlled disease was clearly higher
with medical treatment than with surgical therapy.

As far as tumour size is concerned, several studies
have shown that it decreases in a percentage of those
receiving treatment with SA, especially among those
in which they are used as first-line treatment (Jallad et
al. 2005; Bevan 2005; Melmed et al. 2005; Bevan et al.
2002). Moreover, arrest of tumour growth can be a rea-
sonable target in some cases. We did not observe tu-
mour growth in any of our patients treated with SA as
primary treatment, and in fact, in 45.5% the tumour
volume actually decreased during follow-up.

We believe all these data support choosing medical
therapy as the first-line treatment in a significant pro-
portion of the patients attending our centre, especially
as it neither precludes nor hinders subsequent surgery;,
in the event of it being required at a later stage (Losa
et al. 2006). SA are effective in controlling the disease
and avoiding tumour growth in a considerable number
of patients, and have the advantage of preserving nor-
mal pituitary function. Moreover, response to medical
therapy only depends on the biological characteristics
of the tumour, and not on personal experience (Resmi-
ni et al. 2007).

An important issue when deciding on treatment for
any disease is its cost. When successful, neurosurgery is
less expensive than lifelong medical treatment, whose
costs are high, but perhaps no more than the treatment
required for other chronic diseases (Wilson et al. 2001).
Individual tailoring of therapy can reduce injection fre-
quency and improve its cost-effectiveness (Turner et al.
2004). When it is highly improbable that the patient will
be cured by surgery, and therefore very likely that they
will need medical adjuvant therapy, it has to be shown
that partial surgical debulking improves cost-effective-
ness, taking into account the possible additional costs
induced by the surgical procedure, for example, by “de
novo” hypopituitarism.

In summary, not all centres obtain the results report-
ed in the literature in terms of cure and morbidity fol-
lowing surgical treatment of acromegaly. It is essential
to evaluate one’s own results before deciding the thera-
peutic approach for each individual patient, in order to

avoid unnecessary morbidities and costs. In some cen-
tres, first-line medical treatment should be chosen, un-
less the patient has visual disturbances, while it is un-
clear whether partial surgical removal of the tumour
would significantly improve response to medical thera-
py or reduce its costs.
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