
Endocrine Journal 2008, 55 (2), 351–357

Sustained Clinical Inactivity and Stabilization of GH/IGF-1 
Levels in an Acromegalic Patient after Discontinuation of 
Somatostatin Analogue Treatment
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Abstract.  Background: A 38-year-old woman first presented complaining of foot enlargement, finger numbness,

arthralgia, fatigue, galactorrhoea and oligomenorrhea.  Her symptoms in conjunction with her coarsened facial features

and prognathism led to the suspicion of acromegaly.  Basic procedures: Oral glucose tolerance tests (OGTT) were

performed at initial presentation and almost yearly thereafter for a period of 14 years.  Pituitary computerized

tomographies (CT) were performed annually for the first six years and magnetic resonance imaging every two years

thereafter.  Main findings: The diagnosis of acromegaly was confirmed by OGTT at presentation.  A pituitary CT revealed

a large invasive pituitary macroadenoma.  She remained acromegalic after adenomectomy (evidently partial tumor

resection), but was controlled with subsequent long-term somatostatin analogue (SRL) administration.  After eight years

of SRL administration, she had acceptable stabilization of acromegaly and at that point SRL administration was

discontinued.  The patient maintained the same control for the following six years up to the present time without further

SRL administration.  Principal conclusion: This is the first case with stabilization of growth hormone (GH) and insulin-

like growth factor-1 (IGF-1) to nearly normal levels and clinical inactivity of acromegaly after withdrawal of long-term

treatment with SRLs.
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ACROMEGALY is caused by growth hormone (GH)

hypersecretion typically by a somatotroph cell pituitary

adenoma.  It is a debilitating disorder that usually de-

velops over many years.  It has an annual incidence of

approximately 3–4 cases/million.  Its prevalence is

estimated at 40 cases/million, but may be as high as

90 cases/million [1].  Inadequate disease control reduc-

es life quality and expectancy.  Acromegaly may be

treated by several modalities.  Despite the impressive

advances in neurosurgery, radiotherapy and medical

treatment achieved in the last decades, the majority of

patients require a combination of therapeutic approach-

es for the disease to be controlled [2].

The criteria of biochemical remission of acromegaly

have changed over the years, in particular with the

availability of more sensitive GH assays (immunoradi-

ometric or chemiluminescent assays rather than

radioimmunoassay).  However, variability in assay

performance, coupled with use of inappropriate con-

version factors and reference ranges, undermines the

applicability of international consensus criteria to local

practice [3].  In the past, remission of acromegaly was

defined by finding random GH levels less than 5 µg/L

(subsequently, was reduced to less than 2.5 µg/L) and/

or a suppression of GH to less than 5 µg/L (subsequent-

ly then to 2 µg/L) after oral glucose tolerance test

(OGTT) [2].  Recently, the biochemical criteria for di-

agnosis and cure of acromegaly have become stricter.

Adequate control is defined as nadir GH level after 2-

hour OGTT<1 µg/L and insulin-like growth factor-1
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(IGF-1) level within normal range for age and gender

[4].

The mean integrated 24-h GH levels of less than

2.5 µg/L also exclude acromegaly.  However, these

values correlate tightly with the results of the OGTT,

which is most cost-effective [5].

Even though surgery is the treatment of choice in

patients with resectable tumors, in cases of large or

invasive tumors the possibility of surgical cure is low,

and somatostatin analogues (or somatostatin receptor

ligands, SRLs) may be a reasonable primary therapeu-

tic modality, provided that the tumor does not threaten

vision or neurological function [6–8].  Moreover, the

SRLs have been shown to be effective as secondary or

adjunctive therapy for acromegaly in patients that have

already been treated with surgery and/or radiation [9,

10].  Two long-acting forms of SRLs, octreotide LAR

(long-acting release) and lanreotide PR (prolonged re-

lease) are at present available [11].  SRLs induce GH

and IGF-I suppression, relief of soft tissue symptoms

and control of tumor growth [4].

In this report, we describe an acromegalic woman

who was subjected to adenomectomy 14 years ago.

Due to residual tumor, she remained acromegalic and

her disease was controlled with long-term SRL admin-

istration.  After eight years of SRL administration, ac-

romegaly was acceptably stabilized and, at that point,

SRL administration was discontinued.  The patient

retained the same control for the following six years

(until now) without further SRL administration.

Methods

OGTTs were performed at initial presentation and

almost yearly thereafter as depicted in Table 1.  The

measurements of serum GH, IGF-1 and prolactin

(PRL) concentrations were performed by automated

radioimmunoassay (RIA) (Cobra Auto-Gamma, Pack-

ard, Boston, MA, USA) before 2000 and by automated

immunochemiluminescent assay (ICMA) (Immulite

2000, DPC, Los Angeles, CA, USA) since 2000.  The

intra-assay and inter-assay coefficients of variation for

RIA were 12.3% and 12.1%, respectively, for GH (bas-

al reference range 0–30 ng/mL), and 7.7% and 9.1%,

respectively, for PRL (reference range 0–20 ng/mL).

The intra-assay and inter-assay coefficients of varia-

tion for ICMA were 4.6% and 6.6%, respectively, for

GH (basal reference range 0–5 ng/mL), 3.9% and

8.1%, respectively, for IGF-1 (gender- and age-adjust-

ed reference range 94–252 ng/mL) and 3.6% and 8.2%,

respectively, for PRL (reference range 4.5–40.0 ng/

mL).

Case description

A 38-year-old woman was first examined at the

Department of Endocrinology, Hippokratio General

Hospital, complaining of foot enlargement, finger

numbness, arthralgia, fatigue, galactorrhoea and oligo-

menorrhea.  Her symptoms had started gradually about

3 years before presentation.  She had previously visited

a rheumatologist and received anti-inflammatory drugs

without improvement.  She had no headaches or visual

defects, but her coarsened facial features and prog-

nathism led to the suspicion of acromegaly.  The diag-

nosis was confirmed by an OGTT with 75 g glucose

(her GH values were: 41.5 µg/L, 45.5 µg/L, 51.0 µg/L,

51.0 µg/L and 51.0 µg/L at time 0 h, 30 h, 60 h, 90 h

and 120 h, respectively).  The serum PRL level was

70.1 ng/mL.  A pituitary computerized tomography

scan (CT) revealed a large invasive pituitary macroade-

noma with destruction of posterior clinoids and protru-

sion into the suprasellar sterna and the left cavernous

sinus.  Two months later, the patient underwent

transsphenoidal adenomectomy.  Postoperatively the

patient received prednizolone (5 mg daily), which was

discontinued after ten months.  One month after

surgery, a post-surgical CT revealed a residual mass

(1.5 × 1.2 cm) protruding into the left cavernous sinus

and an OGTT confirmed active acromegaly (Table 1).

Subsequently, the patient received therapy with short-

acting somatostatin analogue (octreotide, 0.1 mg twice

a day) and bromocriptine (5 mg three times a day).

The patient experienced clinical improvement (de-

crease of foot enlargement, finger numbness, arthral-

gia, fatigue, galactorrhoea, oligomenorrhea) as well as

biochemical improvement (lower GH values in OGTT,

normal PRL) after six months of therapy (Table 1).

Her compliance to the treatment was not ideal and the

disease was not completely controlled for seven years

after surgery, as it was proved by serial OGTTs (Table

1).  PRL levels were elevated during a period of patient

non-compliance to treatment, but were easily normal-

ized when the patient restarted her treatment regularly

(Table 1).  Seven years after surgery bromocriptine was

discontinued.  At that point, GH was still elevated and
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the short-acting SRL was switched to a long-acting

SRL [octreotide LAR (Sandostatin LAR), 20 mg

monthly].  Compliance to the new treatment was good

and the clinical and biochemical control of the disease

was acceptable (the nadir GH level in OGTT

17 months after initiation of octreotide LAR was

1.1 µg/L).  The PRL levels remained within the refer-

ence range, and normal function of the pituitary-

thyroid, pituitary-adrenal and pituitary-gonadal axis

was documented.

The residual mass of adenoma remained unchanged

after surgery, as it was monitored in serial CTs per-

formed annually for six years after surgery and in serial

magnetic resonance imaging (MRI) performed every

two years thereafter.

The clinical and biochemical inactivity of the disease

and the unchanged size of the adenoma, led us to

discontinue the octreotide LAR after completion of

approximately two years of treatment with this

medication (6.5 years of the short-acting octreotide

preceded the octreotide LAR).  To this day the patient

has not received any other medical treatment or irradia-

tion.  The disease has remained clinically inactive and

annually repeated OGTTs during the last six years

showed a stabilization of GH nadir and IGF-1 to levels

approximating the new targets for GH control (Table 1)

[4].

Discussion

This report concerns a case of acromegaly with in-

complete adenomectomy and subsequent administra-

tion of SRL and bromoctriptine for several years, after

which sustained remission of disease activity for

6 years after discontinuation of treatment was

Table 1. A synopsis of clinical and biochemical course of the patient

Date Notes

OGTT

IGF-1 PRLGH 

(0 min)

GH 

(30 min)

GH 

(60 min)

GH 

(90 min)

GH 

(120 min)

Feb-93 Presentation at our department 41.5 45.5 51 51 51 70.1

May-93 Transsphenoidal surgery, prednizolone (5 mg daily)

Jun-93 Residual pituitary mass, start of octreotide 

(0.1 mg × 2) + bromocriptine (5 mg × 3) + prednizolone 

(5 mg daily)

13.6 15.7 21.5 19.9 23.6 30

Jan-94 Octreotide (0.1 mg × 2) + bromocriptine (5 mg × 3), clini-

cal improvement

3.3 1.5 1.1 0.8 0.9 16.6

Mar-95 Octreotide (0.1 mg × 2) + bromocriptine (5 mg × 3) 4.4 3.8 11.4 13.3 12.2

Apr-95 No treatment compliance, octreotide 

(0.1 mg × 2) + bromocriptine (5 mg × 3)

19 17.4 35.5 32.1 33.8

Apr-96 Octreotide (0.1 mg × 2) + bromocriptine (5 mg × 3) 3.1 1.6 9.5 6.8 5

Jul-96 Octreotide (0.1 mg × 2) + bromocriptine (5 mg × 3) 4.7 1.3 1 1.4 2.2

Oct-97 No treatment compliance, octreotide 

(0.1 mg × 2) + bromocriptine (5 mg × 3)

14.4 10.2 15.1 12.6 16.8 50

Nov-98 Octreotide (0.1 mg × 2) + bromocriptine (5 mg × 3) 4.7 4.1 12.8 10.1 11.6 20.3

Oct-99 Change in octreotide LAR (20 mg, once monthly), discon-

tinuation of bromocriptine

Apr-00 Octreotide LAR (20 mg, once monthly) 2 2 4.2 4.8 4.7 6

May-01 Octreotide LAR (20 mg, once monthly) 1.1 1.1 1.8 2.8 3.2 7

Jul-01 Discontinuation of octreotide LAR

Oct-01 No treatment, no clinical symptoms 2 2.3 3.5 3.2 3.1

Jun-02 No treatment, no clinical symptoms 2 1.6 3.2 3.1 3.3 13.5

Nov-03 No treatment, mild headache 2.4 2 3.1 2.7 2.5 322 12.3

Dec-04 No treatment, no clinical symptoms 1.9 1.8 3.1 3.1 3 294 6.9

Jan-06 No treatment, no clinical symptoms 1.5 1.3 2.1 2.1 2.1 245 6.2

Jan-07 No treatment, no clinical symptoms 1.5 1.3 2.1 1.9 2.2 7.1

Reference ranges before 2000 (RIA): basal GH = 0–30 ng/mL, PRL = 0–20 ng/mL and since 2000 (ICMA): GH = 0–5 ng/mL, IGF-

1 = 94–252 ng/mL, PRL = 4.5–40 ng/mL
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observed.

The therapeutic goals in acromegaly consist of the

elimination of morbidities associated with the disease

and its increased mortality, as well as the control of

tumor growth [4].

Pituitary surgery ameliorates mass effects but rarely

restores GH and IGF-1 secretion to normal, without

causing hypopituitarism [4, 12].  The cure rate in the

best surgical series ranges between 80 and 90% in mi-

croadenomas, near 50% in non-invasive macroade-

nomas, and far less in invasive macroadenomas [13].

Preoperative use of SRLs may be beneficial in some

cases [14].

The use of SRLs as adjunctive therapy to surgery or

radiotherapy and recently as first-line treatment has

been very promising [6, 9, 10].  SRLs normalize elevat-

ed GH and IGF-1 in about 80% of acromegalic patients

[15] and induce significant tumor shrinkage in 55–80%

of patients [16, 17].  Long-acting depot SRLs are more

effective and have replaced the short-acting agents

[18].  In our case, better patient compliance and disease

control was achieved after switching from short-acting

to long-acting SRLs.

SRL action is mediated by five somatostatin receptor

subtypes (SST
1
 through SST

5
) that are differentially

expressed in a tissue-specific pattern, conferring both

functional and therapeutic specificity.  Each of the sub-

types activates distinct intracellular signalling path-

ways.  So, the antiproliferative effects of somatostatin

and SRLs are mediated via the tyrosine phosphatase

pathway, which induces cell cycle arrest (through

SST
1
, SST

2
, SST

4
, SST

5
) and apoptosis (through SST

2
)

[16].  On the other hand, the inhibition of the voltage-

dependent calcium channels and adenylyl cyclase ac-

tivities may control GH secretion [19].  Although the

mechanisms that underlie the inhibition of hormone se-

cretion and tumor growth are only partially understood,

the antisecretory and antiproliferative effects may

occur independently [20–22].

Somatotroph cells express predominantly SST
2
 and

SST
5
.  The same receptors are also expressed in the

majority (90%) of GH-secreting adenomas, which are

consequently potential targets to pharmacotherapy

with SRLs [15, 23].

Oral dopamine agonists, which are very effective in

treating prolactinomas, have also been used in acrome-

galy [24].  Before the introduction of octreotide, bro-

mocriptine was routinely used, albeit with limited

results, as pharmacotherapy for acromegaly in larger

doses than that required for prolactinomas.  Combined

treatment with octreotide and bromocriptine has an ad-

ditive suppressive effect on GH and IGF-1, and bro-

mocriptine bioactivity has been shown to increase

when the drug is administered together with octreotide

[24, 25].  The newer dopamine agonists, such as caber-

goline, appear to be even more promising in GH-se-

creting adenomas, especially in patients who have

resistance to maximal doses of SRLs [26].  It has been

suggested that the presence of elevated pre-treatment

PRL levels increase the chance of GH response [4, 27].

To our knowledge, our case is the first where a six-

year stabilization of GH and IGF-1 was achieved after

withdrawal of long-term treatment with SRLs.  This

outcome has not been reported before and usually GH

and IGF-1 increase to their pre-treatment levels, short-

ly after octreotide withdrawal, even after continuous

therapy for over three years [28].  The possibility that

the patient had pituitary apoplexy was excluded since

she did not exhibit acute severe headache during or

after cessation of medication, suggestive of such an

occurrence.  Furthermore, there was no change in MRI

findings indicative of pituitary apoplexy and the pitu-

itary reserve after repeated testing remained stable.

The duration of GH suppression after treatment

withdrawal may vary but has never exceeded a period

of 6 months [29].  The same effect is noticed after

lanreotide withdrawal [30].  Tumor size also returns to

pre-treatment level when the SRLs are discontinued

[15, 31–33].

On the contrary, prolonged suppression of a PRL se-

creting adenoma leads to permanent cure in many cases

and PRL is shown to remain low after discontinuation

of long-term bromocriptine administration [34, 35].

In our case, the size of the residual mass of adenoma

remained unchanged, i.e. did not increase, after discon-

tinuation of octreotide, contrary to the commonly re-

ported observations [15, 31, 32].  On the other hand, its

size did not further decrease despite the clinical and

biochemical stabilization of acromegaly.  This obser-

vation might represent a dissociation of antisecretory

and antiproliferative effects in a reverse way than that

recently published [20].  In addition, bromocriptine

treatment that has been associated with increased fibro-

sis of prolactin-secreting tumors [36, 37], might have

contributed to tumor size stabilization.

The decrease of GH and IGF-1 in our patient is simi-

lar to that observed in acromegalic patients after pitu-

itary irradiation, but our patient had never received
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radiation therapy.  It is well-established that pituitary

irradiation is effective in lowering the GH and IGF-1,

but this result is slow and might take between two and

twenty years after irradiation [38, 39].

At this point, there cannot be a specific explanation

to our finding.  Presuming that PRL was co-secreted by

the adenoma, a plausible explanation to this outcome

might be a beneficial effect of bromocriptine on GH

secretion in parallel with the positive effect that was

actually shown on PRL.  However, the response to

pharmacotherapy was not simultaneous and the patient

continued to have active acromegaly even after discon-

tinuation of bromocriptine.  Alternatively, common

transcriptional and/or post-transcriptional regulatory

mechanisms for SSTs (i.e. Gsp oncogene) within GH-

secreting adenomas may modify the response to SRLs

and could have contributed to the long-term disease

remission [23].

A limitation to this report is the lack of IGF-1 mea-

surements before 2003, which would have made clear-

er the effect of treatment and its discontinuation.  We

acknowledge that this is a single case observation that

needs verification from other cohorts of acromegalic

patients, but it implies that there is still a lot to be

learned about the molecular physiology of adenomas

and the effects of pharmacotherapy.

In conclusion, this is the first case with stabilization

of GH and IGF-1 to nearly normal levels and clinical

inactivity of acromegaly after withdrawal of long-term

treatment with SRLs.  Although we offer no explana-

tion for our case, we feel that it would be interesting to

see whether our colleagues in other institutions have

had similar cases and to study the complex mecha-

nisms that may result to this uncommon phenomenon.

References

1. Melmed S, Jackson I, Kleinberg D, Klibanski A (1998)

Current treatment guidelines for acromegaly. J Clin

Endocrinol Metab 83: 2646–2652.

2. Ronchi CL, Varca V, Giavoli C, Epaminonda P,

Beck-Peccoz P, Spada A, Arosio M (2005) Long-term

evaluation of postoperative acromegalic patients in

remission with previous and newly proposed criteria.

J Clin Endocrinol Metab 90: 1377–1382.

3. Pokrajac A, Wark G, Ellis AR, Wear J, Wieringa GE,

Trainer PJ (2007) Variation in GH and IGF-I assays

limits the applicability of international consensus crite-

ria to local practice. Clin Endocrinol (Oxf) 67: 65–70.

4. Melmed S, Casanueva F, Cavagnini F, Chanson P,

Frohman LA, Gaillard R, Ghigo E, Ho K, Jaquet P,

Kleinberg D, Lamberts S, Laws E, Lombardi G,

Sheppard MC, Thorner M, Vance ML, Wass JA,

Giustina A (2005) Consensus statement: medical

management of acromegaly. Eur J Endocrinol 153:

737–740.

5. Duncan E, Wass JA (1999) Investigation protocol: ac-

romegaly and its investigation. Clin Endocrinol (Oxf)

50: 285–293.

6. Newman CB, Melmed S, George A, Torigian D, Du-

haney M, Snyder P, Young W, Klibanski A, Molitch

ME, Gagel R, Sheeler L, Cook D, Malarkey W, Jack-

son I, Vance ML, Barkan A, Frohman L, Kleinberg DL

(1998) Octreotide as primary therapy for acromegaly. J

Clin Endocrinol Metab 83: 3034–3040.

7. Ayuk J, Stewart SE, Stewart PM, Sheppard MC (2004)

Efficacy of Sandostatin LAR (long-acting somatostatin

analogue) is similar in patients with untreated acrome-

galy and in those previously treated with surgery and/

or radiotherapy. Clin Endocrinol (Oxf) 60: 375–381.

8. Mercado M, Borges F, Bouterfa H, Chang TC, Chervin

A, Farrall AJ, Patocs A, Petersenn S, Podoba J, Safari

M, Wardlaw J (2007) A prospective, multicentre study

to investigate the efficacy, safety and tolerability of

octreotide LAR (long-acting repeatable octreotide) in

the primary therapy of patients with acromegaly. Clin

Endocrinol (Oxf) 66: 859–868.

9. Newman CB, Melmed S, Snyder PJ, Young WF,

Boyajy LD, Levy R, Stewart WN, Klibanski A,

Molitch ME, Gagel RF (1995) Safety and efficacy of

long-term octreotide therapy of acromegaly: results of

a multicenter trial in 103 patients—a clinical research

center study. J Clin Endocrinol Metab 80: 2768–2775.

10. Vance ML, Harris AG (1991) Long-term treatment of

189 acromegalic patients with the somatostatin analog

octreotide. Results of the International Multicenter

Acromegaly Study Group. Arch Intern Med 151: 1573–

1578.

11. Chanson P (2000) Somatostatin analogs in the treat-

ment of acromegaly: the choice is now possible. Eur J

Endocrinol 143: 573–575.

12. Tolis G, Angelopoulos NG, Katounda E, Rombopoulos

G, Kaltzidou V, Kaltsas D, Protonotariou A, Lytras A

(2006) Medical treatment of acromegaly: comorbidities

and their reversibility by somatostatin analogs.

Neuroendocrinology 83: 249–257.

13. Nomikos P, Buchfelder M, Fahlbusch R (2005) The

outcome of surgery in 668 patients with acromegaly

using current criteria of biochemical ‘cure’. Eur J



AVRAMIDIS et al.356

Endocrinol 152: 379–387.

14. Oshino S, Saitoh Y, Kasayama S, Arita N, Ohnishi T,

Kohara H, Izumoto S, Yoshimine T (2006) Short-term

preoperative octreotide treatment of GH-secreting pitu-

itary adenoma: predictors of tumor shrinkage. Endocr J

53: 125–132.

15. Melmed S (2006) Medical progress: Acromegaly. N

Engl J Med 355: 2558–2573.

16. Bevan JS (2005) Clinical review: The antitumoral

effects of somatostatin analog therapy in acromegaly.

J Clin Endocrinol Metab 90: 1856–1863.

17. Colao A, Pivonello R, Auriemma RS, Briganti F,

Galdiero M, Tortora F, Caranci F, Cirillo S, Lombardi

G (2006) Predictors of tumor shrinkage after primary

therapy with somatostatin analogs in acromegaly: a

prospective study in 99 patients. J Clin Endocrinol

Metab 91: 2112–2118.

18. Melmed S, Casanueva FF, Cavagnini F, Chanson P,

Frohman L, Grossman A, Ho K, Kleinberg D,

Lamberts S, Laws E, Lombardi G, Vance ML, Werder

KV, Wass J, Giustina A (2002) Guidelines for

acromegaly management. J Clin Endocrinol Metab 87:

4054–4058.

19. Florio T, Thellung S, Corsaro A, Bocca L, Arena S,

Pattarozzi A, Villa V, Massa A, Diana F, Schettini D,

Barbieri F, Ravetti JL, Spaziante R, Giusti M, Schettini

G (2003) Characterization of the intracellular mecha-

nisms mediating somatostatin and lanreotide inhibition

of DNA synthesis and growth hormone release from

dispersed human GH-secreting pituitary adenoma cells

in vitro. Clin Endocrinol (Oxf) 59: 115–128.

20. Resmini E, Dadati P, Ravetti JL, Zona G, Spaziante R,

Saveanu A, Jaquet P, Culler MD, Bianchi F, Rebora A,

Minuto F, Ferone D (2007) Rapid pituitary tumor

shrinkage with dissociation between anti-proliferative

and anti-secretory effects of a long-acting octreotide in

an acromegalic patient. J Clin Endocrinol Metab 92:

1592–1599.

21. Danila DC, Haidar JN, Zhang X, Katznelson L, Culler

MD, Klibanski A (2001) Somatostatin receptor-specif-

ic analogs: effects on cell proliferation and growth

hormone secretion in human somatotroph tumors. J

Clin Endocrinol Metab 86: 2976–2981.

22. Hofland LJ, van Koetsveld PM, Wouters N, Waaijers

M, Reubi JC, Lamberts SW (1992) Dissociation of

antiproliferative and antihormonal effects of the

somatostatin analog octreotide on 7315b pituitary

tumor cells. Endocrinology 131: 571–577.

23. Park C, Yang I, Woo J, Kim S, Kim J, Kim Y, Sohn S,

Kim E, Lee M, Park H, Jung J, Park S (2004) Soma-

tostatin (SRIF) receptor subtype 2 and 5 gene expres-

sion in growth hormone-secreting pituitary adenomas:

the relationship with endogenous srif activity and

response to octreotide. Endocr J 51: 227–236.

24. Shimon I, Melmed S (1998) Management of pituitary

tumors. Ann Intern Med 129: 472–483.

25. Jaffe CA, Barkan AL (1992) Treatment of acromegaly

with dopamine agonists. Endocrinol Metab Clin North

Am 21: 713–735.

26. Cozzi R, Attanasio R, Lodrini S, Lasio G (2004) Cab-

ergoline addition to depot somatostatin analogues in

resistant acromegalic patients: efficacy and lack of

predictive value of prolactin status. Clin Endocrinol

(Oxf) 61: 209–215.

27. Abs R, Verhelst J, Maiter D, Van AK, Nobels F,

Coolens JL, Mahler C, Beckers A (1998) Cabergoline

in the treatment of acromegaly: a study in 64 patients. J

Clin Endocrinol Metab 83: 374–378.

28. Plockinger U, Liehr RM, Quabbe HJ (1993) Octreotide

long term treatment of acromegaly: effect of drug with-

drawal on serum growth hormone/insulin-like growth

factor-I concentrations and on serum gastrin/24-hour

intragastric pH values. J Clin Endocrinol Metab 77:

157–162.

29. Lorcy Y, Dejager S, Chanson P (2000) Time course of

GH and IGF-1 levels following withdrawal of long-act-

ing octreotide in acromegaly. Pituitary 3: 193–197.

30. Caron P, Tabarin A, Cogne M, Chanson P, Jaquet P

(2000) Variable growth hormone profiles following

withdrawal of long-term 30 mg slow-release lanreotide

treatment in acromegalic patients: clinical implications.

Eur J Endocrinol 142: 565–571.

31. Ezzat S, Snyder PJ, Young WF, Boyajy LD, Newman

C, Klibanski A, Molitch ME, Boyd AE, Sheeler L,

Cook DM (1992) Octreotide treatment of acromegaly.

A randomized, multicenter study. Ann Intern Med 117:

711–718.

32. Livadas S, Hadjidakis DJ, Argyropoulou MI, Stamate-

latou M, Kelekis D, Raptis SA (2006) Disappearance

of a growth hormone secreting macro adenoma during

long-term somatostatin analogue administration and

recurrence following somatostatin withdrawal. Hor-

mones (Athens) 5: 57–63.

33. Colao A, Pivonello R, Rosato F, Tita P, De ME, Bar-

reca A, Ferrara R, Mainini F, Arosio M, Lombardi G

(2006) First-line octreotide-LAR therapy induces

tumour shrinkage and controls hormone excess in

patients with acromegaly: results from an open,

prospective, multicentre trial. Clin Endocrinol (Oxf)

64: 342–351.

34. Moriondo P, Travaglini P, Nissim M, Conti A, Faglia

G (1985) Bromocriptine treatment of microprolactino-

mas: evidence of stable prolactin decrease after drug

withdrawal. J Clin Endocrinol Metab 60: 764–772.

35. Wang C, Lam KS, Ma JT, Chan T, Liu MY, Yeung RT

(1987) Long-term treatment of hyperprolactinaemia

with bromocriptine: effect of drug withdrawal. Clin

Endocrinol (Oxf) 27: 363–371.

36. Landolt AM, Osterwalder V (1984) Perivascular fibro-

sis in prolactinomas: is it increased by bromocriptine?



STABILIZATION OF GH/IGF-1 AFTER SRL DISCONTINUATION 357

J Clin Endocrinol Metab 58: 1179–1183.

37. Esiri MM, Bevan JS, Burke CW, Adams CB (1986) Ef-

fect of bromocriptine treatment on the fibrous tissue

content of prolactin-secreting and nonfunctioning mac-

roadenomas of the pituitary gland. J Clin Endocrinol

Metab 63: 383–388.

38. Gutt B, Hatzack C, Morrison K, Pollinger B, Schopohl

J (2001) Conventional pituitary irradiation is effective

in normalising plasma IGF-I in patients with acrome-

galy. Eur J Endocrinol 144: 109–116.

39. Jenkins PJ, Bates P, Carson MN, Stewart PM, Wass JA

(2006) Conventional pituitary irradiation is effective in

lowering serum growth hormone and insulin-like

growth factor-I in patients with acromegaly. J Clin

Endocrinol Metab 91: 1239–1245.




