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INTRODUCTION

Acromegaly is a chronic disease with increased morbidity and mortality rates; this dis-

ease is caused by a growth hormone (GH)-secreting adenoma in 99% of cases. 1–3 

Fortunately, adequate treatment significantly reduces morbidity and normalizes mor-

tality rates. 2,4 Surgery is the first-line treatment for the majority of patients; however, it
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Universitá rio Clementino Fraga Filho, Universidade Federal do Rio de Janeiro, Rio de Janeiro, 
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de Saú de, R. Prof. Rodolpho Paulo Rocco, 255 - Cidade Universitá ria, Rio de Janeiro - RJ, 21941-
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KEY POINTS

• Surgery is the primary treatment for acromegaly; however, approximately half of patients

require adjuvant medical therapy.

• Three drug classes are available for treatment: somatostatin receptor ligands, dopamine

agonists and growth hormone receptor antagonists, which are used as either monother-

apy or in combination.

• First-generation somatostatin receptor ligands are the mainstay of medical treatment,

achieving biochemical control in approximately 50% of patients.

• New drugs with novel mechanisms of action or administration routes are currently being

developed, with an aim of increasing biochemical control and improving patients’ quality

of life.
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leads to a disease cure in approximately 50% of cases, based on data from reference 
centers. 5 Thus, medical treatment is necessary as an adjuvant therapy for a significant 
proportion of patients and as a primary treatment in few cases (high surgical risk, 
refusal to undergo surgery or a tumor being almost exclusively located in the 
cavernous sinus). 3,6,7

Currently, 3 drug classes are available for acromegaly treatment: somatostatin re-

ceptor ligands (SRL), dopamine agonists (DA), and GH receptor (GHR) antagonists 
(Table 1). 6 In this article, current options for medical therapy are reviewed, and future 
perspectives on the medical treatment of acromegaly are discussed.

SOMATOSTATIN RECEPTOR LIGANDS

GH-secreting pituitary adenomas express 4 types of somatostatin receptors (SST)— 
including SST1, SST2, SST3, and SST5, with SST2 and SST5 being the 2 most highly 
expressed receptor types. The SRL exert effects via interactions with these receptors; 
currently, 2 first-generation SRL (fg-SRL) (octreotide and lanreotide) and 1i second-

generation SRL (pasireotide) are available for use. 8

First-Generation Somatostatin Receptor Ligands: Injectable and Oral Options

Two injectable fg-SRL known as octreotide long-acting repeatable (OCT-LAR) and 
lanreotide autogel (LAN-ATG) primarily bind to SST2, as well as to SST5 (to a lesser 
extent). 8 These SRL are considered the first-line medical treatment for patients with 
persistent disease after surgical tumor resection or when surgery is not an option, 
as previously cited. 6 In some cases of macroadenomas with parasellar extension (in 
which total resection is not possible), surgery remains the first-line treatment, as tumor 
debulking enhances postoperative responsiveness to medical therapy. 9 The routine 
use of fg-SRL as a presurgical treatment is discouraged. Although some studies 
have reported positive short-term tumor reduction and biochemical control effects af-

ter 3 to 6 months of medication treatment, no positive long-term outcomes have been 
described in the literature. 10,11 However, the use of preoperative fg-SRL can be 
attempted in patients with severe pharyngeal thickening and/or sleep apnea, as well 
as patients with high-output heart failure, to reduce surgical risks. 6

Abbreviations

AE adverse effects

AIP aryl hydrocarbon receptor-interacting protein

CAB cabergoline

DA dopamine agonists

fg-SRL first-generation somatostatin recperot ligands

GH growth hormone

GHR GH receptor

GLP1-RA glucagon-like peptide-1 receptor agonist

IGF-I insulin-like growth factor type I

LAN-ATG lanreotide autogel

OCT-LAR octreotide long-acting repeatable

OOC oral octreotide capsules

PAS-LAR pasireotide long-acting release

PRL prolactin

QoL quality of life

SC subcutaneous

SRL somatostatin receptor ligands

SST somatostatin receptors

ULN upper limit of normal
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Table
 

1

Drugs approved
 

for the
 

treatment of acromegaly

Drug
 

Drug
 

Class Administration
 

Route
 

Doses

IGF-I

Normalization
 

Side
 

Effects

Lanreotide
 

autogel SRL (first-generation) Deep
 

SC
 

injection
 

60, 90
 

or 120
 

mg
 

every 4–

8
 

wk

50%–60%
 

Gastrointestinal 
disturbances 
(abdominal pain, 
diarrhea, and

 
nausea), 

cholelithiasis

Octreotide
 

long-acting
 

repeatable

SRL (first-generation) Intramuscular injection
 

10, 20
 

or 30
 

mg
 

every

4
 

wk
 

b

50%–60%
 

Gastrointestinal 
disturbances 
(abdominal pain, 
diarrhea, and

 
nausea), 

cholelithiasis

Oral octreotide
 

capsules SRL (first-generation) Oral 20–40
 

mg
 

twice
 

a
 

day 58%–91%
 

a
 Gastrointestinal 

disturbances 
(abdominal pain, 
diarrhea, and

 
nausea), 

cholelithiasis

Pasireotide
 

long
 

acting
 

release

SRL (second-generation) Intramuscular injection
 

20, 40, or 60
 

mg
 

every

4
 

wk

58%
 

Gastrointestinal 
disturbances 
(abdominal pain, 
diarrhea, and

 
nausea), 

cholelithiasis, 
hyperglycemia

Cabergoline
 

Dopamine
 

agonist Oral 0.5
 

mg/day 3–7
 

days/week
 

20%
 

Nausea, dizziness,

hypotension, impulse
 

control disorders

Pegvisomant GH
 

receptor antagonist SC
 

injection
 

10–30
 

mg/day 70%
 

Injection
 

site
 

reactions, 
elevated

 
transaminases

a
 In

 
patients previously controlled

 
with

 
injectable

 
fg-SRL. 

b
 40

 
mg
 

approved
 

in
 

some
 

countries.
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OCT-LAR is intramuscularly administered by a health care professional, initiating 
usually at 20 mg every 4 weeks, which can be increased up to 40 mg if biochemical 
control is not achieved; moreover, this dose can be decreased to 10 mg in cases of 
intolerance or if IGF-I levels are observed in the lower half of the normal range. 
LAN-ATG is initiated at 90 mg every 4 weeks and is administered via deep subcutane-

ous (SC) injection (which can be administered by a health care professional, by a care-

giver or via self-administration), with dose adjustments occurring from 60 mg to 
120 mg per month. Longer dosing intervals of 120 mg every 6 or 8 weeks can be 
considered if the patient is adequately controlled. 12 Moreover, efficacy assessments 
should be performed by measuring the levels of insulin-like growth factor type I 
(IGF-I) after 3 doses in the week prior to the next injection. 13 Once the level of IGF-I 
is normalized, biochemical assessments should be performed every 6 to 12 months. 13 

Previous disease control criteria included both GH and IGF-I levels (random GH 
levels <1.0 mcg/L and normal age-matched IGF-I levels). Using these criteria, 
biochemical remission is achieved in approximately 30% to 40% of patients. 14 In 
the recent consensus on the criteria for acromegaly diagnosis and remission, the 
criteria are currently solely based on the levels of IGF-I. 13 Patients are considered to 
be controlled if they exhibit normal age-adjusted IGF-I levels. 13 By adopting this crite-

rion, control rates have been demonstrated to be increased to 50% to 60%. 14,15 A par-

tial response can be considered when there is an IGF-I level decrease greater than or 
equal to 50% without normalization; otherwise, patients are considered to be resis-

tant. 16 A partial response was observed in 16.2% to 23.6% of patients, whereas resis-

tance was observed in 27.9% to 30.6% of patients. 15 Importantly, although 
biochemical assessment is the primary criterion of remission, signs and symptoms 
of acromegaly should also be considered. 13 Additionally, IGF-I levels should be main-

tained in the upper half of the normal range to avoid GH deficiency. 13

Another effect observed during treatment with fg-SRL is tumor reduction. 17 A large 
meta-analysis including 41 studies and 1172 patients revealed that 53% of the pa-

tients (95% CI: 45.0%–61.0%) demonstrated tumor reduction following treatment 
with OCT (either as an adjuvant or primary treatment). 18 The mean tumor reduction 
was observed to be 37.4% (95% CI: 22.4%–52.4%). 18 Treatment with LAN (adjuvant 
or primary) was also associated with tumor reduction in 32.8% of patients. 19 This 
reduction seems to be more important in primary treatment than in adjuvant treat-

ment. 17 In patients treated with OCT-LAR as first-line therapy, tumor reduction 
occurred in 82.1% of patients, with a median percentage decrease of 62 ± 31% being 
observed. 20 Among patients treated with LAN-ATG as first-line therapy, 76.9% of the 
patients exhibited tumor shrinkage, with a median reduction of 48⋅4 ± 27⋅6% being 
observed. 21 In contrast, tumor growth was observed to occur only in a minority of pa-

tients treated with fg-SRL (2.2% of patients), particularly in young patients with large 
tumors. 22 Routine imaging is not recommended for patients who have achieved 
biochemical control of the disease unless disease progression is observed or different 
management strategies are considered. 13

These medications are generally well tolerated and are rarely discontinued due to 
adverse effects (AE). The most common AE are gastrointestinal effects, including 
nausea, vomiting, diarrhea, and abdominal distension or pain, which are observed 
in approximately 50% of patients. However, these AE are usually self-limited and 
tend to resolve after few injections. 8 Additionally, asymptomatic cholelithiasis occurs 
in 15% of cases. 8 In general, the effect on glucose metabolism is neutral. 23 

Although fg-SRL treatment improves signs and symptoms of acromegaly, some pa-

tients may continue to experience symptoms that impact their quality of life (QoL), 
even with adequate biochemical control. 24–26 The total or partial irreversibility of
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some complications (such as arthropathy or sleep apnea) is likely the most important 
contributing factor to this finding. However, injection site reactions or the recrudes-

cence of symptoms in the days preceding the next injection may also contribute to 
this phenomenon. 27

Life-long treatment with fg-SRLs is usually needed; however, a small number of 
studies have evaluated treatment withdrawal. 28–30 One study evaluated this phenom-

enon in patients who were considered to be optimally controlled (safe GH levels and 
IGF-I levels in the lower normal range) and who received low to median doses of fg-

SRL (OCT-LAR at 10 or 20 mg every 28 days, LAN-ATG at 60 mg every 28 days or 
LAN-ATG at 120 mg every 42 days). 28 Among 29 patients for whom treatment was 
withdrawn, 79.3% of the patients experienced disease relapse after a median of 
6 months following drug discontinuation. 28 Drug discontinuation may be considered 
in carefully selected patients who are highly sensitive to fg-SRL with well-controlled 
disease and IGF-I levels in the lower half of the normal range; however, long-term 
remission is not maintained in most patients. 28,29

In patients who are controlled with injectable fg-SRL, the oral formulation of octreo-

tide (oral octreotide capsules [OOC]) may be considered, thereby potentially 
improving QoL in patients who experience injection site reactions. The starting dose 
for OOC is 20 mg twice daily taken 1 hour before or 2 hours after meals, with dose ad-

justments performed every 2 to 4 weeks based on the IGF-I levels and symptoms. 
OOC can be initiated at any time after the last fg-SRL injection and before the ex-

pected date of administration of the next dose. 31 In a phase 3 trial, patients with 
IGF-I levels less than 1.0 x upper limit of normal (ULN) who were receiving fg-SRL 
treatments were randomized to receive either OOC or placebo. After 36 weeks, 
58% of the patients in the OOC group demonstrated normal IGF-I levels, whereas 
19% of the patients in the placebo group exhibited normal IGF-I levels (P=.008). 32 

Additionally, the safety profile for OCC has been observed to be similar to that of 
injectable fg-SRL. 32–34 If a complete response is not achieved, adherence to meal 
timing recommendations should be assessed. 31 Moreover, coadministration of med-

ications that alter gastric pH, such as proton pump inhibitors, may affect absorption 
and require higher OOC doses. 31

Second-Generation Somatostatin Receptor Ligand: Pasireotide Long-Acting 
Release

Pasireotide long-acting release (PAS-LAR) is a second-generation SRL that exhibits a 
broader pattern of interaction with SST, whereby it binds to SST5 with the highest af-

finity, followed by SST2, SST3, and SST1. It is intramuscularly administered by a 
health care professional every 4 weeks starting at a dose of 40 mg, with the possibility 
of increasing the dose to 60 mg or decreasing to 20 mg based on patient response and 
tolerability. 35 In the first phase 3 trial investigating this drug, PAS-LAR was compared 
with OCT-LAR in medical treatment-naı̈ve patients. 36 In this study, biochemical con-

trol (defined as a GH level <2.5 ng/mL and normal age-adjusted IGF-I level) was 
achieved in 31.3% of patients treated with PAS-LAR and 19.2% of those treated 
with OCT-LAR (P=.007). Normal IGF-I levels were observed in 38.6% and 23.6% of 
patients treated with PAS-LAR and OCT-LAR, respectively (P=.002). Additionally, a 
significant reduction in tumor volume (≥20%) was achieved in 80.8% and 77.4% of 
patients treated with PAS-LAR and OCT-LAR, respectively. 36 In the PAOLA study, 
which included patients not controlled with fg-SRL, 15% to 20% of the patients 
achieved a mean GH level less than 2.5 ng/mL and normal IGF-I levels after 6 months 
of treatment. 37 IGF-I normalization was observed in 25% and 26% of patients treated 
with 40 and 60 mg PAS-LAR, respectively. Moreover, a tumor volume reduction
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greater than 25% was observed in 10.8% of patients receiving 60 mg PAS-LAR and in 
18.5% of those receiving 40 mg. 37 In an extension study, biochemical control (GH 
levels <1.0 ng/mL and normal IGF-I levels) was achieved in 37.0% of patients after 
a follow-up of 5.8 years. 38

In a long-term study performed in a real-world setting, normal IGF-I levels were 
achieved in 54% of 50 patients who were treated for up to 10 years. 39 Among these 
patients, 44 (88%) were resistant or partially responsive to fg-SRL. A tumor volume 
reduction of greater than 25% was observed in 62% of patients with evaluable imag-

ing data. Additionally, acromegaly symptoms improved after treatment, especially in 
patients who were biochemically controlled. Similarly, QoL improved in patients that 
were biochemically controlled. 39

Recently, the results of a meta-analysis of real-world studies (including 12 studies 
and 409 patients who were not controlled with fg-SRL) were demonstrated. 40 Normal 
IGF-I levels were observed in 57.9% (95% CI: 48.4%–66.8%) of the patients. Further-

more, clinically relevant tumor shrinkage was achieved in 33.3% (95% CI: 19.7%– 
50.4%) of the patients. 40

Most AE that are experienced by patients treated with PAS-LAR are similar to those 
observed with fg-SRL, except for a higher frequency and severity of hyperglycemia 
and potential occurrence of QT interval prolongation. 36,37 Pasireotide should be 
used with caution in at-risk patients, especially those patients using drugs that are 
known to prolong the QT interval. In these patients, electrocardiograms should be per-

formed before drug initiation and at regular intervals.

Pasireotide-induced hyperglycemia occurs because pasireotide decreases insulin 
secretion while exerting a less pronounced effect on glucagon secretion, whereas 
fg-SRL inhibit both insulin and glucagon secretion in a similar manner. 41 Pasireotide 
also inhibits the incretin response but has no effect on insulin sensitivity. 41 In a 
head-to-head study, hyperglycemia-related AE were reported in 57.3% of patients 
treated with PAS-LAR and 21.7% of those treated with OCT-LAR. 36 In the PAOLA 
study, these events were reported in 67% of patients treated with 40 mg PAS-LAR, 
61% of those treated with 60 mg PAS-LAR and 30% of patients in the active control 
group (fg-SRL). 37 Hyperglycemia usually occurs early after PAS-LAR initiation (typi-

cally during the first 3 months). 42 Although hyperglycemia is frequently observed in pa-

tients treated with PAS-LAR, it is manageable with antidiabetic medication and 
reversible upon drug discontinuation. 39 The main risk factors for glucose increase 
include preexisting elevated glucose levels and/or HbA1c, in combination with 
advanced age, hypertension, dyslipidemia, and increased body mass index. 42 

Monitoring for hyperglycemia is mandatory for patients treated with PAS-LAR. 43 

Due to the fact that most hyperglycemic events occur at early points in time during 
treatment, more intensive self-monitoring of blood glucose is indicated during the first

3 months of treatment, particularly in patients exhibiting greater risks of glucose 
impairment. 43 Glucose and HbA1c levels should be routinely monitored every

3 months. 43 Moreover, all patients should be advised on lifestyle modifications and 
the risk of hyperglycemia. For patients with diabetes, patients with prediabetes, or pa-

tients at risk for developing diabetes, metformin should be initiated if not already in 
use, and a glucagon-like peptide-1 receptor agonist (GLP1-RA) or a dipeptidyl 
peptidase-4 inhibitor may be considered. 43 Given the physiopathology of 
pasireotide-related hyperglycemia, GLP1-RA appears to be the most appropriate 
treatment. 44

PAS-LAR may induce cystic degeneration of somatotropinomas, thus suggesting 
an antitumor effect of the drug. 45 Interestingly, dose reduction has been described 
after long-term treatment with PAS-LAR, which could be related to this antitumor
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effect. 45–49 In fact, among 27 patients for whom conditions were controlled with PAS-

LAR, it was possible to reduce the doses in 20 patients. 46 The dose reduction was 
associated with a decrease in glucose and HbA1c levels. Therefore, in patients 
controlled with PAS-LAR, dose reduction should be considered, particularly in those 
who develop hyperglycemia. 46

Biomarkers of the Response to Somatostatin Receptor Ligands

Several biomarkers of the response to SRL (particularly to fg-SRL) are available. 8 

These biomarkers include demographic, clinical, biochemical, molecular, histopatho-

logical, and imaging factors that have been associated with responses to treatment. 
Male sex and younger ages are associated with a worse response to fg-SRL. 50 More-

over, higher GH and IGF-I levels before the initiation of therapy are associated with a 
worse response to fg-SRL and PAS-LAR. 51

As expected, the expression of SST in somatotropinomas represents one of the 
most important biomarkers. It has been extensively demonstrated that low SST2 
expression is strongly associated with a poor response to fg-SRL. 52–56 Additionally, 
SST5 expression seems to be associated with the response to PAS-LAR in patients 
that are not controlled with fg-SRL (either resistant or partially responsive patients). 57

Another important biomarker is the aryl hydrocarbon receptor-interacting protein 
(AIP). This protein seems to be involved in the SST2 signaling pathway, and patients 
with pathogenic variants in the AIP gene, as well as patients harboring tumors with 
low AIP protein expression, demonstrate worst response to fg-SRL. 58,59 Conversely, 
AIP expression does not appear to influence the response to PAS-LAR. 57 Data 
regarding OOC are still lacking.

Other important tumor characteristics are as follows: (1) cytokeratin granulation 
pattern, with sparsely granulated tumors exhibiting a worst responses to fg-SRL 
and better response to PAS-LAR; (2) E-cadherin expression, with low expression 
associated with a poor response to fg-SRL; and (3) signal intensity in the T2-

weighted MRI sequence, with hyperintense tumors being less responsive to fg-SRL 
(but not to PAS-LAR). 51,60

Artificial intelligence has been used to improve both the identification and applica-

tion of these biomarkers. 61,62 A large multicenter Brazilian study including 153 patients 
developed a machine learning prediction model that is able to predict the response to 
fg-SRL with high accuracy (86.3%). 61

Recently, a prospective study was performed, in which a trial-and-error approach 
was compared with a personalized approach based on various biomarkers, including 
short acute octreotide test results, T2 signal intensity and invasiveness on MRI, and 
E-cadherin expression. 63 In this study, patients treated with the personalized 
approach were 2.53 times more likely to achieve normal IGF-I levels [hazard ratio: 
2.53 (95% CI: 1.30–4.80)]. They also achieved normal IGF-I levels sooner than patients 
treated with the trial-and-error approach [182 (92–365) days versus 305 (137–365) 
days, P=.06]. 63

DOPAMINE AGONISTS: CABERGOLINE

Cabergoline (CAB) is the only drug in the DA class that is used to treat acromegaly, 
even though its use is off-label. 6 It acts by binding to dopamine receptor type 2 
(DR2), which is expressed in somatotropinomas. 64 It is an oral drug that is usually 
administered at an initial dose of 0.5 mg 3 days per week, with possible adjustments 
being performed up to 7 days per week. 6,65 To improve patient tolerance, CAB should 
be initiated at one capsule per week, with a gradual increase.
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The published literature on the use of CAB in patients with acromegaly is much more 
scarce than that concerning other drugs, and there are no prospective controlled trials 
evaluating this drug. 65 Additionally, no studies have compared the effects of CAB with 
those of other drugs used to treat acromegaly. Nevertheless, CAB monotherapy ap-

pears to be less effective in achieving biochemical control, with success rates of 
approximately 20% to 30% being observed. 66–68 In the largest single-center study 
available in the literature, our group demonstrated disease control (random GH levels 
<1.0 mcg/L and normal age-matched IGF-I levels) in 6 out of 28 patients (21%). 68 One 
patient exhibited escape from treatment 16 months after disease control, thus result-

ing in long-term disease control in 18% of patients with respect to GH and IGF-I levels; 
moreover, 32% of the patients achieved normal IGF-I levels. Importantly, this was a 
retrospective study with selection bias, as we only initiated CAB monotherapy for pa-

tients with mild disease (IGF-I levels up to 1.5–2.0 × ULN), as these patients benefit 
more from the treatment. Thus, CAB is recommended for patients not cured by sur-

gery who demonstrate these levels of IGF-I. 6 In addition to lower pretreatment IGF-I 
levels, the coexpression of prolactin (PRL), hyperprolactinemia, and lower pretreat-

ment GH levels are predictors of a better response to CAB monotherapy. 66,68 Further-

more, tumor reduction was reported in 35% of patients in a previous meta-analysis. 66 

CAB can also be used in combination with fg-SRL in patients who are partially 
responsive to these drugs. In a meta-analysis of previous studies, the addition of 
CAB elicited IGF-I normalization in 52% of patients. However, in some of these 
studies, patients were preselected based on their previous responses to DA treat-

ment. 66 In more recent studies, a lower rate of disease control with the combination 
of CAB and fg-SRL has been reported. 68–70 Our group reported IGF-I normalization 
in 52% of 62 patients during short-term follow-up; however, treatment escape 
occurred in 3 patients, thereby resulting in long-term disease control in 46% of pa-

tients when considering only IGF-I levels and in 23% of patients when considering 
both normal age-matched IGF-I levels and random GH levels less than 1.0 ng/mL. 68 

Similar to monotherapy, the main predictor of the response to combination therapy 
is pretreatment IGF-I levels, with a greater chance of disease control being observed 
with IGF-I levels less than 2.0 x ULN before treatment. 66 Unlike monotherapy, in com-

bination therapy, the presence of hyperprolactinemia or the coexpression of PRL does 
not predict a better response to treatment. 66,68

Cabergoline exhibits a good safety profile, with the most frequent AE being nausea, 
dizziness, orthostatic hypotension, and constipation, which can occur in up to 10% of 
patients. 66 Cardiac valvular fibrotic disease has been reported in patients with Parkin-

son’s disease receiving higher doses of the drug (up to 3.0 mg/day). However, subse-

quent studies evaluating the doses used for the treatment of pituitary adenomas 
(mostly in hyperprolactinemia, in which lower doses are generally used) have not 
demonstrated clinically significant valvular disease. 71–75 Nevertheless, echocardio-

graphic monitoring is recommended for patients receiving doses greater than 
2.0 mg/week. 6 More recently, impulse control disorders have also been described 
as possible AE of CAB; however, the frequency of these disorders is currently un-

known due to the scarcity of studies. 76–78 Nevertheless, attention should be given 
to the possible occurrence of this side effect.

GROWTH HORMONE RECEPTOR ANTAGONIST: PEGVISOMANT

Pegvisomant (PEG) is the only available drug for the treatment of acromegaly among 
GHR antagonists. 6 This drug is a genetically engineered analog of GH with 2 modi-

fications that confer its activity and effects as a GHR antagonist. 79 The first
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modification involves a single amino acid substitution at binding site 2 of GH to GHR 
(G120K), which confers the antagonist effect of the molecule. 80 The second modifi-

cation consists of 8 substitutions at binding site 1, which provides a competitive 
binding advantage over wild-type GH. 79 The addition of several polyethylene glycol 
molecules prolongs its serum half-life from 30 minutes to more than 100 hours. 80 

This drug is usually administered SC once daily at doses ranging from 10 to 
30 mg/day. However, studies evaluating once-weekly administration have demon-

strated similar efficacy. 81–83

The first clinical trial involving this drug was a 12-week, randomized, double-blind 
study with 3 different doses of PEG (10, 15, and 20 mg/day) and placebo. 84 A total 
of 112 patients were included, and disease control (normal age-matched IGF-I levels) 
was achieved in 89% of patients in the 20 mg group, with no serious AE (except for 
injection site reactions in 5% of patients and elevation of transaminase levels in 1 pa-

tient) being observed. A second study included 152 patients who were treated with 
PEG for up to 18 months, with a mean dose of 19.6 mg/day being utilized. 81 In patients 
treated for 12 months or more (n = 90), disease control was achieved in 97% of the 
patients. Injection site reactions occurred in 11% of the patients, and 2 patients 
exhibited elevated liver enzyme levels requiring cessation of the treatment.

In the largest real-world study (ACROSTUDY), the normalization of IGF-I levels was 
observed in 75.4% of 2221 patients treated with PEG monotherapy after a 10-year 
follow-up. 85 The safety profile was similar to that of the initial clinical trials, with injec-

tion site reactions reported in 3.2% of the patients and increased transaminase levels 
above 3 x ULN being observed in 3.2% of the patients, thereby leading to drug discon-

tinuation in 1.7% of the patients. When considering the possibility of an increase in 
transaminase levels, regular monitoring is recommended after the initiation of treat-

ment, with monthly assessments being performed during the first 6 months of 
use. 86 It is important to emphasize that no serious hepatitis or liver failure has been 
reported to date.

An increase in tumor size was a concern when the drug started to be used, as it 
does not act on the tumor and reduces the negative feedback of IGF-I on the tumor, 
thus, an increase could occur via a mechanism similar to corticotroph tumor pro-

gression after adrenalectomy. 79,87 However, this phenomenon was not observed 
in clinical practice, with tumor enlargement being observed in only 3.0% of patients, 
which is a percentage that is similarly observed compared with other acromegaly 
treatments. 85 Routine imaging examinations are not recommended; however, an 
individualized approach may be appropriate, particularly if changes in biochemical 
responses are observed. 13

Some studies have evaluated predictors of the response to PEG monotherapy, such 
as pretreatment GH and IGF-I levels, sex, age, body mass index, and the presence of 
the d3GH isoform of the GHR. 88–94 Among these factors, the most consistently 
demonstrated predictor is pretreatment IGF-I levels, with higher levels predicting a 
worse chance of disease control. 95

In addition to monotherapy, PEG has been used in combination with drugs that act 
on tumors in previous studies. 96–99 The majority of the studies that evaluated PEG in 
association with injectable fg-SRL demonstrated an efficacy greater than 90%. This 
drug combination offers the advantages of a mean dose reduction of PEG of 50% 
and of the effect of fg-SRL on the tumor, with tumor reduction being observed in 
20% of the patients in the combination treatment. 96,97 The safety profile of the com-

bination therapy is similar to that of PEG monotherapy, with the exception of an eleva-

tion of transaminases (3 x ULN), which is observed in approximately 10% of patients; 
however, this elevation is generally transitory and does not lead to drug interruption. 97
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The combination of PEG and CAB was previously described in 19 patients who were 
initially treated with CAB without disease control. 99 Upon the addition of 10 mg/day 
PEG, normal IGF-I levels were achieved in 68% of patients. When CAB was discontin-

ued, only 26% of the patients maintained normal IGF-I levels with PEG monotherapy. In 
another small study including 9 patients not controlled under PEG monotherapy (median 
dose of 20.7 ± 6.8 mg/day), the addition of CAB resulted in normalization of IGF-I levels 
in 28% of patients and a mean reduction in IGF-I levels of − 18 ± 27%. 100 Moreover, the 
safety profile was similar to that of PEG monotherapy in both studies. 99,100

The combination of PEG and PAS-LAR was assessed in the PAPE study, which 
included 61 patients who demonstrated IGF-I levels less than 1.2 x ULN due to treat-

ment with fg-SRL and PEG. In these patients, fg-SRL were switched to PAS, and the 
PEG dose was reduced by 50%. After 12 weeks, those patients who maintained IGF-I 
levels less than 1.2 x ULN were switched to PAS-LAR monotherapy (24.6% of the pa-

tients), and those with IGF-I levels greater than 1.2 x ULN were maintained with com-

bination therapy. After 24 weeks, the PEG dose could be reduced by 66%. 101 The 
safety profile was similar to that of combination of PEG and fg-SRL, with the exception 
of the occurrence of hyperglycemia (with the frequency of diabetes mellitus increasing 
from 32% at baseline to 69% at 24 weeks).

ACROMEGALY AND PREGNANCY

During pregnancy, placental GH begins to appear in the circulation in the second 
trimester, which results in elevated IGF-I levels and the inhibition of pituitary GH secre-

tion; this phenomenon does not occur in patients with acromegaly during preg-

nancy. 102 Therefore, during the late stage of pregnancy, both placental and pituitary 
GH levels are elevated in the circulation. 103 Nevertheless, IGF-I levels may decrease 
in patients with acromegaly even without any treatment, due to the fact that high es-

trogen levels observed during pregnancy decrease liver sensitivity to GH. 104,105 Some 
comorbidities associated with acromegaly (such as diabetes mellitus or hypertension) 
can be exacerbated during pregnancy; however, this scenario does not commonly 
occur. 102 Furthermore, tumor enlargement rarely occurs. 103,106

In a previous meta-analysis including 19 studies with a total of 273 pregnancies in 
211 women, 62% of the patients were controlled, whereas an increase in tumor size 
was observed in 9% of the patients. 102 The worsening of diabetes or development 
of gestational diabetes occurred in 9% of the patients, whereas worsening of hyper-

tension or preeclampsia/eclampsia occurred in 6% of patients. 102 Furthermore, pre-

mature births, miscarriages, small sizes for gestational age and fetal anomalies 
were less commonly observed compared to the same changes described in popula-

tion studies of women without acromegaly. 102

During pregnancy, medical treatment should be withdrawn. 107 Thorough follow-

ups, along with a visual field evaluation being performed every trimester, are war-

ranted in patients with macroadenomas. Patients who are at high risks of tumor 
enlargement can be maintained on medical therapy with DA or fg-SRL. In case of tu-

mor growth, transsphenoidal surgery during the second trimester is indicated. If the 
pregnancy is uneventful, breastfeeding is allowed until medical therapy is initiated. 107 

If a woman with acromegaly is planning to conceive, long-acting SRL and pegvi-

somant should be discontinued 2 months before attempting to conceive, with short-

acting octreotide being used if necessary. 108 Cabergoline can be used until pregnancy 
is confirmed. 109 Moreover, the use of gonadotropin-releasing hormone for ovary stim-

ulation may be associated with a risk of apoplexy, which should be considered before 
in vitro fertilization. 109
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FUTURE PERSPECTIVES

Two drugs are currently in the late stages of development and are expected to be 
available for use in the near future: CAM2029 (octreotide subcutaneous depot) and 
paltusotine.

CAM2029 is a new octreotide formulation that allows for monthly SC administra-

tion. 110 This drug comes in a ready-to-use pen (without the need for reconstitution 
or refrigeration), and it can be self-administered. A phase 3 study (ACROINNOVA 1) 
included patients who were controlled with stable doses of injectable fg-SRL for at 
least 3 months and who were randomized to either CAM2029 or placebo treatment 
groups. 111 After 24 weeks of treatment, more patients in the active treatment arm 
(72.2%) exhibited normal IGF-I levels compared with the patients in the placebo 
arm (37.5%). Additionally, there was an improvement observed in the acromegaly in-

dex of severity and QoL. Patients who chose to self-administer the medication re-

ported improved “satisfaction with the current way of taking the medication”. 111

Patients who terminated participation in the ACROINNOVA 1 trial were permitted to 
migrate to the ACROINNOVA 2 trial. 112 In this study, all of the patients who were pre-

viously allocated to the placebo group and 89.3% of the patients who were previously 
allocated to the CAM2029 group exhibited normal IGF-I levels at 50 to 52 weeks. Pa-

tients receiving stable doses of injectable fg-SRL and with IGF-I levels ≤2 x ULN could 
also be included in ACROINNOVA 2. 113 Among these patients, 14.8% of the patients 
exhibited normal IGF-I levels at the time of entry into the study, which increased to 
33% at the time of analysis. The most frequently observed AE included injection 
site reactions (erythema and swelling) and headaches. In general, CAM2029 demon-

strated a safety profile similar to that of the standard fg-SRL treatment. 112,113

Paltusotine is a selective nonpeptide SST2 agonist that is orally administered. 114 

This drug was evaluated in 2 phase 3 clinical trials known as PATHFNDR 1 and 
PATHFNDR 2. 114 PATHFNDR 1 included patients with acromegaly who were treated 
with injectable fg-SRL with normal IGF-I levels. 115 After 36 weeks, 83% of the patients 
in the paltusotine arm and 3.6% of the patients in the placebo arm exhibited normal 
IGF-I levels. Moreover, acromegaly symptoms were stable in the paltusotine arm 
but were worsened in the placebo arm. 115

PATHFNDR 2 included 2 patient profiles: patients who were not medically treated 
(medically naı̈ve or medical therapy terminated at least 4 months prior to screening) 
with IGF-I levels ≥1.3 × ULN at screening and patients who were biochemically 
controlled (normal IGF-I levels) while receiving injectable fg-SRLs who agreed to a 
washout period. 116 Significantly more patients in the paltusotine arm (55.6%) exhibited 
normal IGF-I levels after 24 weeks compared with patients in the placebo group (5.3%) 
(OR = 42.81; 95% CI: 8.44–455.8, P<.0001). Furthermore, acromegaly symptoms were 
improved in the active treatment arm and worsened in the placebo arm (P=.004). 116

The main AE reported in the paltusotine group included arthralgia, headache, diar-

rhea, and abdominal pain, which were mostly mild to moderate in intensity. More pa-

tients in the placebo group experienced AE that were determined by the investigators 
to be related to acromegaly compared with patients in the paltusotine group (85.7% vs 
30.0%). Gastrointestinal events were usually resolved without the need for drug 
discontinuation. 115

Other drugs exhibiting different mechanisms of action or different forms of admin-

istration are also being investigated. 117 A prolonged release formulation of lanreotide 
(LAN-PRF), which can be subcutaneously administered every 12 weeks, is currently 
being evaluated. 118 In a phase 2 study, to evaluate the maximum tolerated dose 
and the pharmacokinetics of this drug, no dose-limiting toxicities were observed. 118
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The mean half-life varied from 54.2 to 63.1 days (depending on the utilized dose). 
Overall, IGF-I levels remained stable during the study period. Moreover, the most 
frequently reported AE included diarrhea, cholelithiasis, fatigue and headache. 118 

An octreotide formulation known as Debio 4126 has also been developed, which 
can be intramuscularly administered every 12 weeks. 117 In a phase 1B study, IGF-I 
levels remained relatively stable, with 9 (75%) out of 12 patients who initially exhibited 
normal IGF-I levels remaining controlled. 119 The safety profile was similar to that of 
other injectable fg-SRL. 119

Another GHR antagonist known as ALXN2420 (formerly known as AZP-3813) is also 
being investigated. 117 This drug was evaluated in a phase 1 study involving healthy in-

dividuals. 120 In this study, a dose-dependent decrease in IGF-I levels was observed 
after a single injection, with a more prolonged reduction observed at higher doses, 
which persisted for up to 72 hours. In the group treated for 14 days, the decrease in 
IGF-I levels was more pronounced than that in patients treated with a single dose. 120 

A pasireotide subcutaneous depot formulation known as CAM4071 has also been 
developed. 117 This drug has been evaluated in a phase 1 trial with healthy individ-

uals. 121 Dose-dependent IGF-I suppression was observed, which was demonstrated 
to be 58.9 ± 12.7% at the higher dose (80 mg). A 60 mg dose of PAS-LAR exerted a 
suppression effect comparable to that of 40 mg CAM4071. Additionally, the half-life of 
CAM4071 was observed to vary from 1050 hours (44 days) at the 5 mg dose to 
311 hours (13 days) at the 80 mg dose, thereby indicating that CAM4071 may be 
administered once a month. 121 The most frequently observed AE included gastroin-

testinal symptoms (43.6%) and injection site reactions (43.6%). 121

Finally, drugs with different mechanisms of action are currently being evaluated: 
antisense oligonucleotides targeting the GH receptor (Cimderlisen, ATL1103), a 
SST3-and SST5-selective SRL (HTL0030310), and a monoclonal antibody against 
GH (Hu-13H02m). 122–125

SUMMARY

In conclusion, surgery remains the first-line therapy for acromegaly. However, even in 
specialized centers, approximately half of patients require adjuvant medical therapy. 
There are currently several drug options available for the medical management of 
acromegaly, with good safety profiles and different efficacies being observed. The pri-

mary option for medical treatment includes the use of fg-SRL, which may control 
approximately 50% of patients. Other options include PAS-LAR, CAB, and PEG, 
which can be used either as monotherapy or as combination treatments. Despite 
achieving biochemical control, some patients continue to experience impaired QoL. 
Novel drugs are currently under development that target different mechanisms of ac-

tion (which can improve control rates) or offer different and less bothersome adminis-

tration routes or dosing regimens, thereby potentially improving QoL.

CLINICS CARE POINTS

• Surgery is the primary treatment for most patients with acromegaly; however, approximately 

half of patients do not achieve a cure, even in reference centers, thus necessitating the use of 

medical treatment for a significant proportion of patients.

• Biochemical control assessments should be based on IGF-I measurements; moreover, in 

adequately controlled patients, these assessments can be performed at extended intervals 

(6–12 months).
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• First-generation SRL, including octreotide and lanreotide, are the first-line medical 

treatment for the majority of patients, and they can achieve IGF-I normalization in 

approximately 50% of patients.

• Biomarkers (particularly SST2 expression) can help to predict a better response to fg-SRL.

• Cabergoline monotherapy is mainly indicated for patients experiencing mild disease after 

surgery (IGF-I levels as high as 1.5–2.0 x ULN). In combination with fg-SRL, CAB is 

recommended for patients exhibiting a partial response to these drugs and mild disease, 

with control rates of 32% demonstrated in monotherapy and 46% demonstrated in 

combination treatments.

• Pasireotide, which is a second-generation SRL, is indicated for patients who are partially 

controlled or resistant to fg-SRLs; moreover, it achieves disease control in approximately 50% 

of these patients. Due to the risk of hyperglycemia, close monitoring and timely intervention 

are needed.

• PEG can be used in monotherapy or in combination with SRL and is indicated for patients in 

whom disease is not controlled with fg-SRL and for whom tumor size is not a concern.

• Two new drugs with more convenient administration routes are in late-stage development: 

CAM2029 (octreotide SC depot) and paltusotine. These drugs are expected to improve 

adherence and quality of life.

DISCLOSURE

M.G. has received funding as a principal investigator from Crinetics and Recordati in 
the last 3 years. She has received personal honoraria for lectures and for consulting or 
advisory boards from Crinetics, Camurus, Recordati, Novo Nordisk, and Ipsen. L.E.W. 
has received personal honoraria for lectures and advisory boards from Ipsen and Cri-

netics. L.K. has received personal honoraria for lectures from Ipsen and Recordati. C. 
A. has nothing to disclose.

REFERENCES

1. Dekkers OM, Biermasz NR, Pereira AM, et al. Mortality in acromegaly: a meta-

analysis. J Clin Endocrinol Metab 2008;93(1):61–7.

2. Gadelha MR, Kasuki L, Lim DST, et al. Systemic complications of acromegaly 
and the impact of the current treatment landscape: an update. Endocr Rev 
2019;40(1):268–332.

3. Fleseriu M, Langlois F, Lim DST, et al. Acromegaly: pathogenesis, diagnosis, 
and management. Lancet Diabetes Endocrinol 2022;10(11):804–26.

4. Kasuki L, Rocha PDS, Lamback EB, et al. Determinants of morbidities and mor-

tality in acromegaly. Arch Endocrinol Metab 2019;63(6):630–7.

5. Nomikos P, Buchfelder M, Fahlbusch R. The outcome of surgery in 668 patients 
with acromegaly using current criteria of biochemical ‘cure’. Eur J Endocrinol 
2005;152(3):379–87.

6. Giustina A, Barkhoudarian G, Beckers A, et al. Multidisciplinary management of 
acromegaly: a consensus. Rev Endocr Metab Disord 2020;21(4):667–78.

7. Fleseriu M, Biller BMK, Freda PU, et al. A Pituitary Society update to acromegaly 
management guidelines. Pituitary 2021;24(1):1–13.

8. Gadelha MR, Wildemberg LE, Kasuki L. The future of somatostatin receptor li-
gands in acromegaly. J Clin Endocrinol Metab 2022;107(2):297–308.

9. Fahlbusch R, Kleinberg D, Biller B, et al. Surgical debulking of pituitary ade-

nomas improves responsiveness to octreotide lar in the treatment of acro-

megaly. Pituitary 2017;20(6):668–75.

Medical Therapies for Acromegaly 599

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref1
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref1
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref2
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref2
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref2
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref3
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref3
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref4
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref4
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref5
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref5
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref5
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref6
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref6
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref7
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref7
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref8
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref8
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref9
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref9
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref9


10. Nunes VS, Correa JM, Puga ME, et al. Preoperative somatostatin analogues 
versus direct transsphenoidal surgery for newly-diagnosed acromegaly pa-

tients: a systematic review and meta-analysis using the GRADE system. Pituitary 
2015;18(4):500–8.

11. Yang C, Li G, Jiang S, et al. Preoperative somatostatin analogues in patients 
with newly-diagnosed acromegaly: a systematic review and meta-analysis of 
comparative studies. Sci Rep 2019;9(1):14070. https://doi.org/10.1038/ 
s41598-019-50639-6.

12. Gadelha MR, Wildemberg LE, Bronstein MD, et al. Somatostatin receptor li-
gands in the treatment of acromegaly. Pituitary 2017;20(1):100–8.

13. Giustina A, Biermasz N, Casanueva FF, et al. Consensus on criteria for acro-

megaly diagnosis and remission. Pituitary 2024;27(1):7–22.

14. Colao A, Auriemma RS, Pivonello R, et al. Interpreting biochemical control 
response rates with first-generation somatostatin analogues in acromegaly. Pitu-

itary 2016;19(3):235–47.

15. Manosso KZB, Sampaio CL, Kasuki L, et al. GH and IGF-I levels and tumor 
shrinkage in response to first generation somatostatin receptor ligands in acro-

megaly: a comparative study between two reference centers for pituitary dis-

eases in Brazil. Endocrine 2021;74(1):146–54.

16. Melmed S, Bronstein MD, Chanson P, et al. A Consensus Statement on acro-

megaly therapeutic outcomes. Nat Rev Endocrinol 2018;14(9):552–61.

17. Doknic M, Stojanovic M, Miljic D, et al. Medical treatment of acromegaly - when 
the tumor size matters: a narrative review. Growth Hormone IGF Res 2024;78: 
101608. https://doi.org/10.1016/j.ghir.2024.101608.

18. Giustina A, Mazziotti G, Torri V, et al. Meta-analysis on the effects of octreotide 
on tumor mass in acromegaly. PLoS One 2012;7(5):e36411. https://doi.org/10. 
1371/journal.pone.0036411.

19. Mazziotti G, Giustina A. Effects of lanreotide SR and Autogel on tumor mass in 
patients with acromegaly: a systematic review. Pituitary 2010;13(1):60–7.

20. Cozzi R, Montini M, Attanasio R, et al. Primary treatment of acromegaly with oc-

treotide LAR: a long-term (up to nine years) prospective study of its efficacy in 
the control of disease activity and tumor shrinkage. J Clin Endocrinol Metab 
2006;91(4):1397–403.

21. Colao A, Auriemma RS, Rebora A, et al. Significant tumour shrinkage after 
12 months of lanreotide Autogel-120 mg treatment given first-line in acromegaly. 
Clin Endocrinol 2009;71(2):237–45.

22. Besser GM, Burman P, Daly AF. Predictors and rates of treatment-resistant tu-

mor growth in acromegaly. Eur J Endocrinol 2005;153(2):187–93.

23. Colao A, Auriemma RS, Savastano S, et al. Glucose tolerance and somatostatin 
analog treatment in acromegaly: a 12-month study. J Clin Endocrinol Metab 
2009;94(8):2907–14.

24. Geer EB, Sisco J, Adelman DT, et al. Patient reported outcome data from acro-

megaly patients treated with injectable somatostatin receptor ligands (SRLs) in 
routine clinical practice. BMC Endocr Disord 2020;20(1):117.

25. Jallad RS, Musolino NR, Salgado LR, et al. Treatment of acromegaly with 
octreotide-LAR: extensive experience in a Brazilian institution. Clin Endocrinol 
2005;63(2):168–75.

26. Khairi S, Sagvand BT, Pulaski-Liebert KJ, et al. Clinical outcomes and self-

reported symptoms in patients with acromegaly: an 8-year follow-up of a lanreo-

tide study. Endocr Pract 2017;23(1):56–65.

Gadelha et al600 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref10
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref10
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref10
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref10
https://doi.org/10.1038/s41598-019-50639-6
https://doi.org/10.1038/s41598-019-50639-6
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref12
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref12
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref13
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref13
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref14
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref14
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref14
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref15
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref15
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref15
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref15
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref16
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref16
https://doi.org/10.1016/j.ghir.2024.101608
https://doi.org/10.1371/journal.pone.0036411
https://doi.org/10.1371/journal.pone.0036411
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref19
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref19
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref20
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref20
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref20
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref20
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref21
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref21
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref21
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref22
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref22
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref23
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref23
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref23
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref24
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref24
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref24
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref25
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref25
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref25
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref26
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref26
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref26


27. Geer EB, Sisco J, Adelman DT, et al. Observed discordance between outcomes 
reported by acromegaly patients and their treating endocrinology medical pro-

vider. Pituitary 2020;23(2):140–8.

28. Sala E, Carosi G, Del Sindaco G, et al. Long-term remission of acromegaly after 
somatostatin analogues withdrawal: a single-centre experience. J Endocrinol In-

vestig 2021;44(12):2593–9.

29. Casagrande A, Bronstein MD, Jallad RS, et al. Long-term remission of acro-

megaly after octreotide withdrawal is an uncommon and frequently unsustain-

able event. Neuroendocrinology 2017;104(3):273–9.

30. Hatipoglu E, Bozcan S, Kadioglu P. Discontinuation of somatostatin analogs 
while acromegaly is in long-term remission. Pituitary 2015;18(4):554–60.

31. Fleseriu M, Nachtigall LB, Samson SL, et al. Oral octreotide capsules for acro-

megaly treatment: application of clinical trial insights to real-world use. Expet 
Rev Endocrinol Metabol 2024;19(4):367–75.

32. Samson SL, Nachtigall LB, Fleseriu M, et al. Maintenance of acromegaly control 
in patients switching from injectable somatostatin receptor ligands to oral oc-

treotide. J Clin Endocrinol Metab 2020;105(10):e3785–97.

33. Fleseriu M, Dreval A, Bondar I, et al. Maintenance of response to oral octreotide 
compared with injectable somatostatin receptor ligands in patients with acro-

megaly: a phase 3, multicentre, randomised controlled trial. Lancet Diabetes 
Endocrinol 2022;10(2):102–11.

34. Melmed S, Popovic V, Bidlingmaier M, et al. Safety and efficacy of oral octreo-

tide in acromegaly: results of a multicenter phase III trial. J Clin Endocrinol 
Metab 2015;100(4):1699–708.

35. Wildemberg LE, Gadelha MR. Pasireotide for the treatment of acromegaly. Ex-

pet Opin Pharmacother 2016;17(4):579–88.

36. Colao A, Bronstein MD, Freda P, et al. Pasireotide versus octreotide in acro-

megaly: a head-to-head superiority study. J Clin Endocrinol Metab 2014;99(3): 
791–9.

37. Gadelha MR, Bronstein MD, Brue T, et al. Pasireotide versus continued treat-

ment with octreotide or lanreotide in patients with inadequately controlled acro-

megaly (PAOLA): a randomised, phase 3 trial. Lancet Diabetes Endocrinol 
2014;2(11):875–84.

38. Colao A, Bronstein MD, Brue T, et al. Pasireotide for acromegaly: long-term out-

comes from an extension to the Phase III PAOLA study. Eur J Endocrinol 2020; 
182(6):583.

39. Gadelha M, Marques NV, Fialho C, et al. Long-term efficacy and safety of pasir-

eotide in patients with acromegaly: 14 years’ single-center real-world experi-

ence. J Clin Endocrinol Metab 2023. https://doi.org/10.1210/clinem/dgad378.

40. Biagetti B, Araujo-Castro M, Tebe C, et al. Real-world evidence of effectiveness 
and safety of pasireotide in the treatment of acromegaly: a systematic review 
and meta-analysis. Rev Endocr Metab Disord 2025;26(1):97–111.

41. Henry RR, Ciaraldi TP, Armstrong D, et al. Hyperglycemia associated with pasir-

eotide: results from a mechanistic study in healthy volunteers. J Clin Endocrinol 
Metab 2013;98(8):3446–53.

42. Gadelha MR, Gu F, Bronstein MD, et al. Risk factors and management of 
pasireotide-associated hyperglycemia in acromegaly. Endocr Connect 2020;9-

(12):1178–90.

43. Stormann S, Meyhofer SM, Groener JB, et al. Management of pasireotide-

induced hyperglycemia in patients with acromegaly: an experts’ consensus

Medical Therapies for Acromegaly 601

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref27
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref27
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref27
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref28
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref28
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref28
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref29
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref29
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref29
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref30
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref30
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref31
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref31
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref31
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref32
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref32
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref32
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref33
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref33
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref33
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref33
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref34
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref34
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref34
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref35
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref35
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref36
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref36
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref36
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref37
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref37
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref37
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref37
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref38
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref38
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref38
https://doi.org/10.1210/clinem/dgad378
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref40
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref40
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref40
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref41
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref41
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref41
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref42
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref42
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref42


statement. Front Endocrinol 2024;15:1348990. https://doi.org/10.3389/fendo. 
2024.1348990.

44. Breitschaft A, Hu K, Hermosillo Resendiz K, et al. Management of hyperglyce-

mia associated with pasireotide (SOM230): healthy volunteer study. Diabetes 
Res Clin Pract 2014;103(3):458–65.

45. Coopmans EC, van der Lely AJ, Schneiders JJ, et al. Potential antitumour activ-

ity of pasireotide on pituitary tumours in acromegaly. Lancet Diabetes Endocri-

nol 2019;7(6):425–6.

46. Marques NV, Wildemberg LEA, Gadelha MR. Long-term, real-world experience 
of pasireotide dose reduction in patients with acromegaly. Endocr Connect 
2023. https://doi.org/10.1530/EC-23-0155.

47. Muhammad A, Coopmans EC, Delhanty PJD, et al. Efficacy and safety of 
switching to pasireotide in acromegaly patients controlled with pegvisomant 
and somatostatin analogues: PAPE extension study. Eur J Endocrinol 2018; 
179(5):269–77.

48. Giampietro A, Menotti S, Chiloiro S, et al. De-escalation treatment with pasireo-

tide for acromegaly: a long-term experience. Endocrine 2023;80(3):505–10.

49. Akirov A, Gorshtein A, Dotan I, et al. Long-term safety and efficacy of long-

acting pasireotide in acromegaly. Endocrine 2021;74(2):396–403.

50. Kasuki L, Lamback E, Antunes X, et al. Biomarkers of response to treatment in 
acromegaly. Expet Rev Endocrinol Metabol 2024;19(1):71–80.

51. Marazuela M, Martinez-Hernandez R, Marques-Pamies M, et al. Predictors of 
biochemical response to somatostatin receptor ligands in acromegaly. Best 
Pract Res Clin Endocrinol Metabol 2024;101893. https://doi.org/10.1016/j. 
beem.2024.101893.

52. Wildemberg LE, Neto LV, Costa DF, et al. Low somatostatin receptor subtype 2, 
but not dopamine receptor subtype 2 expression predicts the lack of biochem-

ical response of somatotropinomas to treatment with somatostatin analogs. 
J Endocrinol Investig 2013;36(1):38–43.

53. Gatto F, Feelders RA, van der Pas R, et al. Immunoreactivity score using an anti-

sst2A receptor monoclonal antibody strongly predicts the biochemical response 
to adjuvant treatment with somatostatin analogs in acromegaly. J Clin Endocri-

nol Metab 2013;98(1):E66–71, doi:jc.2012-2609 [pii].

54. Botelho L, Dezonne RS, Wildemberg LE, et al. Somatostatin receptors in pitui-

tary somatotroph adenomas as predictors of response to somatostatin receptor 
ligands: a pathologist’s perspective. Brain Pathol 2025;35(1):e13313. https:// 
doi.org/10.1111/bpa.13313.

55. Gatto F, Wildemberg LE, Ferone D, et al. Routine evaluation of somatostatin re-

ceptor type 2 in patients with acromegaly: do we still need more evidence? 
J Clin Endocrinol Metab 2022;107(12):e4382–3.

56. Ilie MD, Tabarin A, Vasiljevic A, et al. Predictive factors of somatostatin receptor 
ligand response in acromegaly-a prospective study. J Clin Endocrinol Metab 
2022;107(11):2982–91.

57. Iacovazzo D, Carlsen E, Lugli F, et al. Factors predicting pasireotide responsive-

ness in somatotroph pituitary adenomas resistant to first-generation somato-

statin analogues: an immunohistochemical study. Eur J Endocrinol 2016; 
174(2):241–50.

58. Gadelha MR, Kasuki L, Korbonits M. Novel pathway for somatostatin analogs in 
patients with acromegaly. Trends Endocrinol Metabol 2013;24(5):238–46.

Gadelha et al602 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.3389/fendo.2024.1348990
https://doi.org/10.3389/fendo.2024.1348990
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref44
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref44
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref44
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref45
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref45
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref45
https://doi.org/10.1530/EC-23-0155
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref47
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref47
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref47
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref47
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref48
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref48
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref49
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref49
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref50
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref50
https://doi.org/10.1016/j.beem.2024.101893
https://doi.org/10.1016/j.beem.2024.101893
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref52
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref52
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref52
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref52
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref53
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref53
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref53
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref53
https://doi.org/10.1111/bpa.13313
https://doi.org/10.1111/bpa.13313
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref55
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref55
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref55
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref56
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref56
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref56
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref57
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref57
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref57
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref57
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref58
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref58


59. Kasuki L, Vieira Neto L, Wildemberg LE, et al. AIP expression in sporadic soma-

totropinomas is a predictor of the response to octreotide LAR therapy indepen-

dent of SSTR2 expression. Endocr Relat Cancer 2012;19(3):L25–9.

60. Berton AM, Prencipe N, Bertero L, et al. Resistance to somatostatin analogs in 
Italian acromegaly patients: the MISS Study. J Clin Med 2022;12(1). https://doi. 
org/10.3390/jcm12010025.

61. Wildemberg LE, da Silva Camacho AH, Miranda RL, et al. Machine learning-

based prediction model for treatment of acromegaly with first-generation so-

matostatin receptor ligands. J Clin Endocrinol Metab 2021;106(7):2047–56.

62. Gil J, Marques-Pamies M, Sampedro M, et al. Data mining analyses for preci-

sion medicine in acromegaly: a proof of concept. Sci Rep 2022;12(1):8979.

63. Marques-Pamies M, Gil J, Sampedro-Nunez M, et al. Personalized medicine in 
acromegaly: the ACROFAST Study. J Clin Endocrinol Metab 2024;110(1):30–40.

64. Neto LV, Machado Ede O, Luque RM, et al. Expression analysis of dopamine re-

ceptor subtypes in normal human pituitaries, nonfunctioning pituitary adenomas 
and somatotropinomas, and the association between dopamine and somato-

statin receptors with clinical response to octreotide-LAR in acromegaly. J Clin 
Endocrinol Metab 2009;94(6):1931–7.

65. Kasuki L, Vieira Neto L, Gadelha MR. Cabergoline treatment in acromegaly: 
cons. Endocrine 2014;46(2):220–5.

66. Sandret L, Maison P, Chanson P. Place of cabergoline in acromegaly: a meta-

analysis. J Clin Endocrinol Metab 2011;96(5):1327–35.

67. Grasso LFS, Auriemma RS, Pivonello R, et al. Somatostatin analogs, cabergo-

line and pegvisomant: comparing the efficacy of medical treatment for acro-

megaly. Expet Rev Endocrinol Metabol 2017;12(1):73–85.

68. Kasuki L, Dalmolin MD, Wildemberg LE, et al. Treatment escape reduces the 
effectiveness of cabergoline during long-term treatment of acromegaly in mono-

therapy or in association with first-generation somatostatin receptor ligands. Clin 
Endocrinol 2018;88(6):889–95.

69. Vandeva S, Elenkova A, Natchev E, et al. Treatment outcome results from the 
Bulgarian Acromegaly Database: adjuvant dopamine agonist therapy is efficient 
in less than one fifth of non-irradiated patients. Exp Clin Endocrinol Diabetes 
2015;123(1):66–71.

70. Lim DS, Fleseriu M. The role of combination medical therapy in the treatment of 
acromegaly. Pituitary 2017;20(1):136–48.

71. Ferrari C, Paracchi A, Romano C, et al. Long-lasting lowering of serum growth 
hormone and prolactin levels by single and repetitive cabergoline administration 
in dopamine-responsive acromegalic patients. Clin Endocrinol 1988;29(5): 
467–76.

72. Zanettini R, Antonini A, Gatto G, et al. Valvular heart disease and the use of 
dopamine agonists for Parkinson’s disease. N Engl J Med 2007;356(1):39–46.

73. Maione L, Garcia C, Bouchachi A, et al. No evidence of a detrimental effect of 
cabergoline therapy on cardiac valves in patients with acromegaly. J Clin Endo-

crinol Metab 2012;97(9):E1714–9, doi:jc.2012-1833 [pii].

74. De Vecchis R, Esposito C, Ariano C. Cabergoline use and risk of fibrosis and 
insufficiency of cardiac valves : meta-analysis of observational studies. Herz. 
Cabergolingabe und Risiko einer Fibrose mit Herzklappeninsuffizienz 2013. 
https://doi.org/10.1007/s00059-013-3816-0.

75. Auriemma RS, Pivonello R, Perone Y, et al. Safety of long-term treatment with ca-

bergoline on cardiac valve disease in patients with prolactinomas. Eur J Endo-

crinol 2013;169(3):359–66.

Medical Therapies for Acromegaly 603

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref59
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref59
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref59
https://doi.org/10.3390/jcm12010025
https://doi.org/10.3390/jcm12010025
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref61
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref61
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref61
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref62
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref62
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref63
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref63
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref64
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref64
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref64
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref64
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref64
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref65
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref65
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref66
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref66
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref67
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref67
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref67
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref68
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref68
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref68
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref68
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref69
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref69
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref69
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref69
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref70
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref70
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref71
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref71
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref71
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref71
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref72
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref72
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref73
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref73
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref73
https://doi.org/10.1007/s00059-013-3816-0
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref75
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref75
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref75


76. Bancos I, Nannenga MR, Bostwick JM, et al. Impulse control disorders in pa-

tients with dopamine agonist-treated prolactinomas and non-functioning pitui-

tary adenomas: a case-control study. Clin Endocrinol 2013. https://doi.org/10. 
1111/cen.12375.

77. Celik E, Ozkaya HM, Poyraz BC, et al. Impulse control disorders in patients with 
prolactinoma receiving dopamine agonist therapy: a prospective study with 1 
year follow-up. Endocrine 2018;62(3):692–700.

78. Ioachimescu AG, Fleseriu M, Hoffman AR, et al. Psychological effects of dopa-

mine agonist treatment in patients with hyperprolactinemia and prolactin-

secreting adenomas. Eur J Endocrinol 2019;180(1):31–40.

79. Kopchick JJ, Parkinson C, Stevens EC, et al. Growth hormone receptor antag-

onists: discovery, development, and use in patients with acromegaly. Endocr 
Rev 2002;23(5):623–46.

80. Kopchick JJ. Discovery and mechanism of action of pegvisomant. Eur J Endo-

crinol 2003;148(Suppl 2):S21–5.

81. van der Lely AJ, Hutson RK, Trainer PJ, et al. Long-term treatment of acro-

megaly with pegvisomant, a growth hormone receptor antagonist. Lancet 
2001;358(9295):1754–9, doi:S0140673601068441 [pii].

82. Colao A, Pivonello R, Auriemma RS, et al. Efficacy of 12-month treatment with 
the GH receptor antagonist pegvisomant in patients with acromegaly resistant 
to long-term, high-dose somatostatin analog treatment: effect on IGF-I levels, tu-

mor mass, hypertension and glucose tolerance. Eur J Endocrinol 2006;154(3): 
467–77, doi:154/3/467 [pii].

83. Higham CE, Thomas JD, Bidlingmaier M, et al. Successful use of weekly pegvi-

somant administration in patients with acromegaly. Eur J Endocrinol 2009; 
161(1):21–5, doi:EJE-08-0990 [pii].

84. Trainer PJ, Drake WM, Katznelson L, et al. Treatment of acromegaly with the 
growth hormone-receptor antagonist pegvisomant. N Engl J Med 2000;342-

(16):1171–7.

85. Fleseriu M, Fuhrer-Sakel D, van der Lely AJ, et al. More than a decade of real-

world experience of pegvisomant for acromegaly: ACROSTUDY. Eur J Endocri-

nol 2021;185(4):525–38.

86. Vieira Neto L, Abucham J, Araujo LA, et al. [Recommendations of neuroendocri-

nology Department from Brazilian society of endocrinology and metabolism for 
diagnosis and treatment of acromegaly in Brazil]. Arq Bras Endocrinol Metabol 
2011;55(2):91–105. Recomendacoes do Departamento de Neuroendocrinolo-

gia da Sociedade Brasileira de Endocrinologia e Metabologia para o diagnos-

tico e tratamento da acromegalia no Brasil.

87. Oßwald A, Plomer E, Dimopoulou C, et al. Favorable long-term outcomes of 
bilateral adrenalectomy in Cushing’s disease. Eur J Endocrinol 2014;171(2): 
209–15.

88. Parkinson C, Burman P, Messig M, et al. Gender, body weight, disease activity, 
and previous radiotherapy influence the response to pegvisomant. J Clin Endo-

crinol Metab 2007;92(1):190–5.

89. Bianchi A, Mazziotti G, Tilaro L, et al. Growth hormone receptor polymorphism 
and the effects of pegvisomant in acromegaly. Pituitary 2009;12(3):196–9.

90. Filopanti M, Olgiati L, Mantovani G, et al. Growth hormone receptor variants and 
response to pegvisomant in monotherapy or in combination with somatostatin 
analogs in acromegalic patients: a multicenter study. J Clin Endocrinol Metab 
2012;97(2):E165–72.

Gadelha et al604 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1111/cen.12375
https://doi.org/10.1111/cen.12375
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref77
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref77
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref77
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref78
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref78
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref78
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref79
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref79
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref79
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref80
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref80
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref81
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref81
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref81
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref82
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref82
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref82
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref82
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref82
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref83
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref83
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref83
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref84
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref84
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref84
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref85
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref85
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref85
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref86
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref87
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref87
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref87
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref88
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref88
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref88
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref89
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref89
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref90
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref90
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref90
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref90


91. Kasuki L, Machado EO, Ogino LL, et al. Experience with pegvisomant treatment 
in acromegaly in a single Brazilian tertiary reference center: efficacy, safety and 
predictors of response. Arch Endocrinol Metab 2016;60(5):479–85.

92. Franck SE, Broer L, van der Lely AJ, et al. The effect of the exon-3-deleted 
growth hormone receptor on pegvisomant-treated acromegaly: a systematic re-

view and meta-analysis. Neuroendocrinology 2017;105(2):131–40.

93. Boguszewski CL, Huayllas MKP, Vilar L, et al. Brazilian multicenter study on 
pegvisomant treatment in acromegaly. Arch Endocrinol Metab 2019;63(4): 
328–36.

94. de Oliveira Machado E, Lima CH, Ogino LL, et al. Growth hormone receptor 
exon 3 isoforms may have no importance in the clinical setting of multiethnic 
Brazilian acromegaly patients. Pituitary 2016;19(4):375–80.

95. Sievers C, Baur DM, Schwanke A, et al. Prediction of therapy response in acro-

megalic patients under pegvisomant therapy within the German ACROSTUDY 
cohort. Pituitary 2015. https://doi.org/10.1007/s11102-015-0673-2.

96. Neggers SJ, van der Lely AJ. Combination treatment with somatostatin ana-

logues and pegvisomant in acromegaly. Growth Hormone IGF Res 2011; 
21(3):129–33.

97. Franck SE, Muhammad A, van der Lely AJ, et al. Combined treatment of so-

matostatin analogues with pegvisomant in acromegaly. Endocrine 2015. 
https://doi.org/10.1007/s12020-015-0810-8. Epub ahead of print.

98. Muhammad A, Coopmans EC, Delhanty PJD, et al. Efficacy and safety of 
switching to pasireotide in acromegaly patients controlled with pegvisomant 
and somatostatin analogues: PAPE extension study. Eur J Endocrinol 2018; 
179(5):269–77.

99. Higham CE, Atkinson AB, Aylwin S, et al. Effective combination treatment with 
cabergoline and low-dose pegvisomant in active acromegaly: a prospective 
clinical trial. J Clin Endocrinol Metab 2012;97(4):1187–93, doi:jc.2011-2603 [pii].

100. Bernabeu I, Alvarez-Escola C, Paniagua AE, et al. Pegvisomant and cabergo-

line combination therapy in acromegaly. Pituitary 2013;16(1):101–8.

101. Muhammad A, van der Lely AJ, Delhanty PJD, et al. Efficacy and safety of 
switching to pasireotide in patients with acromegaly controlled with pegvisom-

ant and first-generation somatostatin analogues (PAPE study). J Clin Endocrinol 
Metab 2018;103(2):586–95.

102. Bandeira DB, Olivatti TOF, Bolfi F, et al. Acromegaly and pregnancy: a system-

atic review and meta-analysis. Pituitary 2022;25(3):352–62.

103. Huang W, Molitch ME. Pituitary tumors in pregnancy. Endocrinol Metab Clin 
North Am 2019;48(3):569–81.

104. Jallad RS, Shimon I, Fraenkel M, et al. Outcome of pregnancies in a large cohort 
of women with acromegaly. Clin Endocrinol 2018;88(6):896–907.

105. Muhammad A, Neggers SJ, van der Lely AJ. Pregnancy and acromegaly. Pitu-

itary 2017;20(1):179–84.

106. Kasuki L, Neto LV, Takiya CM, et al. Growth of an aggressive tumor during preg-

nancy in an acromegalic patient. Endocr J 2012;59(4):313–9.

107. Araujo PB, Vieira Neto L, Gadelha MR. Pituitary tumor management in preg-

nancy. Endocrinol Metab Clin North Am 2015;44(1):181–97.

108. Katznelson L, Laws ER Jr, Melmed S, et al. Acromegaly: an endocrine society 
clinical practice guideline. J Clin Endocrinol Metab 2014;99(11):3933–51.

109. Luger A, Broersen LHA, Biermasz NR, et al. ESE Clinical Practice Guideline on 
functioning and nonfunctioning pituitary adenomas in pregnancy. Eur J Endocri-

nol 2021;185(3):G1–33.

Medical Therapies for Acromegaly 605

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref91
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref91
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref91
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref92
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref92
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref92
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref93
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref93
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref93
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref94
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref94
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref94
https://doi.org/10.1007/s11102-015-0673-2
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref96
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref96
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref96
https://doi.org/10.1007/s12020-015-0810-8
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref98
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref98
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref98
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref98
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref99
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref99
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref99
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref100
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref100
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref101
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref101
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref101
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref101
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref102
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref102
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref103
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref103
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref104
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref104
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref105
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref105
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref106
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref106
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref107
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref107
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref108
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref108
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref109
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref109
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref109


110. Tiberg F, Roberts J, Cervin C, et al. Octreotide s.c. depot provides sustained oc-

treotide bioavailability and similar IGF-1 suppression to octreotide LAR in 
healthy volunteers. Br J Clin Pharmacol 2015;80(3):460–72.

111. Ferone D, Freda P, Katznelson L, et al. Octreotide subcutaneous depot for acro-

megaly: a randomized, double-blind, placebo-controlled phase 3 trial, ACROIN-

NOVA 1. J Clin Endocrinol Metab 2024. https://doi.org/10.1210/clinem/dgae707.

112. Diego Ferone JS, Freda Pamela, Katznelson Laurence, et al. An open-label 
long-term Phase 3 study of CAM2029, an octreotide subcutaneous depot, in pa-

tients with acromegaly (ACROINNOVA 2): interim analysis of the ACROINNOVA 
1 roll-over patients subgroup. Stockholm, Sweden: presented at: ECE2024; 
2024.

113. Diego Ferone JLS-S, Yaylali Guzin Fidan, Doknic Mirjana, et al. An open-label 
long-term Phase 3 trial of CAM2029 in patients with acromegaly (ACROINNOVA 
2): interim analysis of the subgroup of patients ‘new to CAM2029’ with controlled 
or uncontrolled acromegaly on standard-of-care treatment. Stockholm, Sweden: 
presented at: 26th European Congress of Endocrinology; 2024.

114. Wildemberg LE, Fialho C, Gadelha MR. Treatment of acromegaly with the non-

peptide, highly selective somatostatin receptor type 2 agonist paltusotine. Best 
Pract Res Clin Endocrinol Metabol 2024;101906. https://doi.org/10.1016/j.beem. 
2024.101906.

115. Gadelha MR, Casagrande A, Strasburger CJ, et al. Acromegaly disease control 
maintained after switching from injected somatostatin receptor ligands to oral 
paltusotine. J Clin Endocrinol Metab 2024;110(1):228–37.

116. Biller BM, Casagrande A, Elenkova A, et al. 12535 efficacy and safety of once-

daily oral paltusotine in medically untreated patients with acromegaly: results 
from the phase 3, randomized, placebo-controlled pathfndr-2 study. J Endocr 
Soc 2024;8(Supplement_1). https://doi.org/10.1210/jendso/bvae163.1201.

117. Gadelha MR, Gadelha AC, Kasuki L. New treatments for acromegaly in devel-

opment. J Clin Endocrinol Metabol 2023. https://doi.org/10.1210/clinem/ 
dgad568.

118. Neggers S, Badiu C, Biagetti B, et al. Pharmacological and safety profile of a 
prolonged-release lanreotide formulation in acromegaly. Expet Rev Clin Phar-

macol 2021;14(12):1551–60.

119. Simona Ispas-Jouron AM, Dalit Rechavi-Robinson, Daniel Biasse, Moritz Mar-

quardt, Bruno Gavillet, Claire Laprun, Anne Bellon, Pedro Caetano, Przemysław 
Witek, Mikkel Andreassen, Philippe Chanson, Thierry Brue. Debio 4126, a new 
12-week octreotide formulation, provides maintenance of disease control in pa-

tients with acromegaly switching from long-acting somatostatin analogues 
(SSAs) – preliminary results. 2024.

120. Allas S, Ravel G, Farrel C, et al. A phase 1 clinical study to evaluate the safety, 
tolerability, pharmacokinetics and pharmacodynamics of AZP-3813, a novel, 
small peptide growth hormone receptor antagonist, in healthy subjects. Endocr 
Abstr 2024;99(4):RC5. https://doi.org/10.1530/endoabs.99.RC5.4.

121. Johnsson M, Pedroncelli AM, Hansson A, et al. Pharmacokinetics and pharma-

codynamics of a pasireotide subcutaneous depot (CAM4071) and comparison 
with immediate and long-acting release pasireotide. Endocrine 2024;84(3): 
1125–34.

122. Regazzo D, Avallone S, MacSweeney CP, et al. A novel somatostatin receptor 
ligand for human ACTH - and GH -secreting pituitary adenomas. Eur J Endocri-

nol 2024;190(1):K8–16.

Gadelha et al606 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref110
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref110
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref110
https://doi.org/10.1210/clinem/dgae707
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref112
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref112
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref112
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref112
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref112
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref113
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref113
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref113
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref113
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref113
https://doi.org/10.1016/j.beem.2024.101906
https://doi.org/10.1016/j.beem.2024.101906
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref115
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref115
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref115
https://doi.org/10.1210/jendso/bvae163.1201
https://doi.org/10.1210/clinem/dgad568
https://doi.org/10.1210/clinem/dgad568
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref118
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref118
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref118
https://doi.org/10.1530/endoabs.99.RC5.4
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref121
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref121
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref121
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref121
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref122
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref122
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref122


123. Trainer PJ, Newell-Price JDC, Ayuk J, et al. A randomised, open-label, parallel 
group phase 2 study of antisense oligonucleotide therapy in acromegaly. Eur 
J Endocrinol 2018;179(2):97–108.

124. Hata T, Uematsu Y, Sugita A, et al. A potent neutralizing monoclonal antibody to 
human growth hormone suppresses insulin-like growth factor-1 in female rats. 
Endocrinology 2024;165(5). https://doi.org/10.1210/endocr/bqae033.

125. Bhanot S, Fleseriu M, Geary R, et al. OR27-4 placebo-controlled and open-label 
extension study of a novel hepatic-targeted antisense cimdelirsen (IONIS-GHR-

LRx) under investigation in acromegaly patients. J Endocr Soc 2022;6(Suppl 1): 
A526. https://doi.org/10.1210/jendso/bvac150.1095.

Medical Therapies for Acromegaly 607

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 16, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8529(25)00073-8/sref123
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref123
http://refhub.elsevier.com/S0889-8529(25)00073-8/sref123
https://doi.org/10.1210/endocr/bqae033
https://doi.org/10.1210/jendso/bvac150.1095

	Medical Therapies for Acromegaly
	Key points
	Introduction
	Somatostatin receptor ligands
	First-Generation Somatostatin Receptor Ligands: Injectable and Oral Options
	Second-Generation Somatostatin Receptor Ligand: Pasireotide Long-Acting Release
	Biomarkers of the Response to Somatostatin Receptor Ligands

	Dopamine agonists: cabergoline
	Growth hormone receptor antagonist: pegvisomant
	Acromegaly and pregnancy
	Future perspectives
	Summary
	Clinics care points
	References


