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Chapter 19
Perspectives on Combination Medical 
Therapy in the Treatment of Acromegaly

Dawn Shao Ting Lim and Maria Fleseriu

 Introduction

The goals of acromegaly treatment include insulin-like growth factor-1 (IGF-1) nor-
malization, reduction in growth hormone (GH) levels (to <1.0 μg/L), decrease in 
tumor volume, and improvement in clinical symptoms [1–4]. Surgical pituitary 
tumor removal is the first-line treatment of choice. However, GH excess remains 
uncontrolled in 15–20% of patients who have microadenomas and is as high as 60% 
in patients with a macroadenomas [5, 6]. Medical therapy is indicated for persistent 
disease after surgery. Radiotherapy is usually reserved as a third-line treatment 
option in patients who have persistent disease or tumor growth despite surgery or 
medical therapy [1].

Somatostatin receptor ligands (SRLs) are the cornerstone of medical therapy [1]. 
However, as monotherapy, SRLs achieve IGF-1 normalization in only approxi-
mately 17–35% of unselected cases [7–9], with no differences in efficacy between 
the two first-generation, long-acting release (LAR) preparations, octreotide (OCT), 
and lanreotide (LAN) autogel (ATG) [10]. These SRLs have highest affinity to 
somatostatin receptor subtype 2 (SSTR2). When used as adjunct therapy after sur-
gery, tumor volume reduction is observed in 30–40% of cases [11]. Several tumor 
characteristics, including sparsely granulated somatotroph adenomas [12, 13], a 
lack of somatostatin receptor (SSTR) expression [12], and high Ki67, have been 
shown to predict SRL resistance, affecting approximately 10% of acromegaly 
patients [14].
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Pasireotide LAR (PAS) is a multireceptor-targeting SRL with higher affinity to 
SSTR5 compared to SSTR2, SSTR3, and SSTR1. Approximately 20% of patients 
who are resistant to maximum doses of OCT LAR or LAN ATG achieve biochemi-
cal control with PAS [15, 16]. As such PAS is an option for patients who do not 
respond to first-generation SRLs [17]. The GH receptor antagonist, pegvisomant 
(PEG), and the dopamine agonist (DA), cabergoline, may also be used as mono-
therapy. Pegvisomant clinical trial data suggests disease control is achieved in more 
than 90% of patients with daily subcutaneous (s.c.) PEG injections. However, in 
longer-term “real-life” studies, IGF-1 normalization is observed in 75% of patients 
at 2 years and in two thirds at 5 years [18–20]. Results of a recent meta-analysis are 
consistent with disease control in 72% (64–78.4% [95% confidence interval; CI]) of 
patients [21]. Conversely, due to a modest effect, cabergoline is considered mainly 
in patients with mildly elevated IGF-1 (levels up to two times above the upper limit 
of normal; ULN) [1, 17, 22].

Combination medical therapy is therefore an approach that should be considered 
when managing those patients who are inadequately controlled after surgery and 
who are poor SRL monotherapy responders [23, 24]. Additive and possibly syner-
gistic mechanisms are the aim of a combined medical treatment strategy. Results 
include improved efficacy, while minimizing individual medication side effects, 
potential dose decreases and/or less frequent s.c. injections, and thereby reduced 
cost. Combination therapy has also been suggested to be efficacious in selected 
elderly acromegaly patients [25].

 Somatostatin Receptor Ligand and Dopamine Agonist 
Combination Treatment

Dopamine-2 receptor (D2R) is expressed on both somatomammotroph and pure 
GH-secreting adenomas and DAs suppress GH secretion in acromegaly. Of the two 
commercially available DAs, only cabergoline is considered an acromegaly medical 
treatment as bromocriptine normalizes IGF-1 in only 10% of cases [26]. In contrast, 
based on a 2011 meta-analysis of five studies, cabergoline monotherapy normalizes 
IGF-1 in 34% of patients [22]. Greater efficacy was observed in patients with mild 
IGF-1 elevations, <1.5 times above the ULN.

Several small studies undertaken between the years of 2000 and 2010 demon-
strated a beneficial effect of adding cabergoline to SRL treatment in patients with 
persistent GH excess while on SRL monotherapy [27–31]. Normalization of IGF-1 
was observed in 42–56% of patients. Similarly, in the aforementioned meta-analy-
sis, based on individual data derived from 77 patients, IGF-1 normalization was 
observed in more than half of patients, with a 30% reduction in IGF-1 after 6 
months. The addition of cabergoline resulted in a further 22% reduction in IGF-1 
beyond that attributable to SRL monotherapy [22]. Similar to monotherapy, a lower 
baseline IGF-1 was the best predictor of efficacy. Cabergoline doses required in the 
treatment of acromegaly are, however, two to five times higher (mean 2.5 mg/week) 
than the usual recommended dose for hyperprolactinemia (0.5–1.0 mg/week).
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Some retrospective observational studies have demonstrated more conservative 
IGF-1 normalization rates of 25–48% with SRL-cabergoline combination therapy 
[32–34]. Data from prospective studies also suggest lower efficacy rates of between 
30 and 40%. In a study by Mattar et al. [35], IGF-1 normalized in 7 of 19 patients 
(37%) when cabergoline was added, at a maximum dose of 3.5 mg/week, to OCT 
LAR treatment, with effects persisting at 18 months (range 12–27 months). In 
another prospective study, Vilar et al. [36] demonstrated IGF-1 normalization in 21 
of 52 patients (40.4%) at 6 months, which was sustained at 12 months. Mean caber-
goline dose required was 2.2 mg/week, with some patients requiring up to 3 mg/
week. Similar to previous studies, a lower baseline IGF-1 of up to 2.2-fold above the 
ULN was associated with better outcomes.

There is limited data related to tumor volume reduction in patients who are on a 
combined SRL-cabergoline treatment, and mechanisms resulting in GH suppres-
sion are unclear. Baseline prolactin levels, positive immunohistochemical staining 
for prolactin, and D2R expression have not been shown to predict treatment efficacy 
[34–36]. Importantly, the efficacy of cabergoline appears to wane with time [37]. 
This phenomenon was recently highlighted in a large retrospective single-center 
study of patients treated with cabergoline either as monotherapy or in combination 
with SRLs. At a median of 34 months (range 3–88 months), disease control was 
demonstrated in 20/62 patients (32%) on combination therapy with cabergoline 
(median 2.5 mg/week, range 1.5–2.5 mg/week) and SRLs. However, treatment 
escape was seen in in six patients (30%) after 38 months (range 10–55 months). 
Overall, long-term disease control was only observed in 23% at 60 months (range 
20–88 months) [38]. Interestingly, in this study, pre- treatment GH, but not IGF-1 
levels, predicted response to combination treatment.

Results of a combination study that evaluates oral octreotide capsule (OOC) and 
cabergoline are published (https://clinicaltrials.gov/ct2/show/NCT02685709) [39, 
40]. This is a phase 3, randomized open-label study of patients well controlled on 
injectable SRLs, who switch to OOC. The study will assess in a sub-analysis, the 
effectiveness OOC-cabergoline combination in those with inadequate biochemical 
control on OOC alone in the run-in phase. If successful, this will represent the first 
available oral combination therapy that may be suitable for some patients.

The synergistic effect of SRLs and DAs has also led to the development of chi-
meric compounds that bind to both D2R and SSTRs, particularly SSTR2 and 
SSTR5. A chimeric compound BIM-23A760 was found to suppress GH more effec-
tively than OCT, cabergoline, or the SRL-cabergoline combination, when used 
in vitro. Further studies, however, demonstrated that it produced interfering metabo-
lites that compete with intrinsic drug activity, resulting in decreased efficacy with 
repeated injections [41, 42]. Another chimeric compound, BIM-065, has greater 
potency and efficacy and lacks interfering metabolites. In in vitro studies, BIM-065 
has been found to decrease GH secretion and decrease cell viability in GH-secreting 
adenomas, via increased apoptosis [43]. Further studies in acromegaly patients are 
needed, but this novel compound may prove to be a promising new option for acro-
megaly treatment.
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 Adverse Effects

Adverse effects that are most commonly reported for SRL-cabergoline combination 
therapy include nausea, headache, postural hypotension, and dizziness. Despite 
high doses of cabergoline used to treat acromegaly and an inherently increased risk 
of valvular disease with GH excess, no association has been found between the use 
of cabergoline and the development of clinically relevant cardiac valve disease 
(CRVD). In a large cross-sectional and a 4-year longitudinal study, compared to 
acromegalic controls, patients who received cabergoline did not have a higher prev-
alence or incidence of valvular regurgitation [44]. Valvular abnormalities seem to be 
more likely related to acromegaly disease itself than to cabergoline use [2, 45].

 Somatostatin Receptor Ligand and Growth Hormone 
Receptor Antagonist Combined Treatment

Greater efficacy has been reported with a SRL-PEG than a SRL-DA combined 
treatment therapy, likely owing to the direct effect of GH receptor antagonism in 
blocking peripheral IGF-1 production. The newest addition to the armamentarium 
of treatment options is the combination of PAS and PEG. First-generation SRL-
PEG and PAS-PEG studies are highlighted in Table 19.1.

 Long-Acting First-Generation Somatostatin Receptor Ligands 
and Pegvisomant (SRL-PEG)

 Primary Efficacy Endpoints

In patients with acromegaly who are inadequately controlled with high-dose long-
acting SRLs, the addition of PEG at a median once-weekly dose of 60 mg (range 
40–80 mg) was first reported in 2005 to normalize IGF-1 at any point in 95% of 
patients [46]. Subsequently, in one of the largest studies to date, Neggers et al. [47] 
reported the outcome of 141 patients (mean IGF-1 1.9 × ULN) who had PEG added 
to SRL their treatment regime and were treated for a median of 4.9 years. 
Normalization of IGF-1 at any point was observed in 97% of patients with the addi-
tion of a median weekly PEG dose of 80 mg (range 60–120 mg). Treatment out-
comes were similar in patients who had undergone surgery and in those patients 
receiving primary medical therapy.

Other multicenter studies, however, have reported lower efficacy rates of 60% at 
6–12 months. Van de Lely et al. [48] reported IGF-1 normalization in 79% at any 
point in the study, but 58% at the 28-week study ended with PEG-LAN. Similarly, 
in a prospective randomized controlled trial, Trainer et al. [49] demonstrated that 
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62% of patients on PEG-OCT LAR had a normal IGF-1 at 40 weeks. Interestingly, 
in this study, there was no difference in efficacy between this group and those ran-
domized to PEG monotherapy. In a recent analysis of the ACROSTUDY (a long-
term international observational study of patients taking PEG combined with SRLs), 
IGF-1 was normal in 62% of patients at 4 years [50]. Of note, however, is that in this 
real-world clinical study, patients could switch treatment categories, and at 7 years 
after the start of PEG, only 44% of patients remained in the original PEG-SRL treat-
ment category.

Differences in treatment and efficacy definitions may account for differences in 
the reported study outcomes. In particular, studies differed with respect to criteria 
for normal IGF-1 (below 1.2 × ULN vs below 1.0 × ULN) and with regard to effi-
cacy endpoints. Some studies used lowest IGF-1 achieved at any time point during 
treatment [46, 47], while others used fixed time point or end of study IGF-1 to 
define efficacy [48–50]. Furthermore, varying study protocols, patient inclusion cri-
teria, dosing regimens, and lack of SRL dose escalation [51] and IGF-1 assays may 
also have contributed to the observed differences.

 Secondary Efficacy Endpoints

One advantage of SRL-PEG combination therapy over switching from SRL to PEG 
monotherapy is the potential to reduce the PEG dose needed to normalize IGF-1 
levels. In the aforementioned randomized controlled trial by Trainer et  al., PEG 
doses were 5 mg/day less (15 mg/day vs 20 mg/day) when used as part of combina-
tion therapy, as compared to monotherapy [49]. Van der Lely et al. [48] also showed 
in post hoc analyses that weekly PEG doses could also be reduced by about half in 
patients whose IGF-1 levels were similar during PEG monotherapy and combina-
tion therapy. In a similar fashion, SRL dosing may also be reduced when PEG is 
introduced. In one study, the addition of PEG (median dose 52.5 mg/week) allowed 
a 50% reduction in SRL dose in patients previously well controlled on SRL mono-
therapy [52]. There is, however, significant inter-individual variation in the PEG 
dose required to normalize IGF-1 in patients with acromegaly with limited clinical 
data to specifically guide dosing and titration when PEG is added to a SRL treatment 
regime. Recently, based on a multivariable prediction model, IGF-1 x ULN (but not 
GH) and body weight beyond a threshold of 100 kg were found to be positively 
associated with the normalization dose in patients on combination therapy [53].

The cost effectiveness of SRL-PEG combination therapy has been evaluated in 
a prospective, randomized, open-label, parallel arm study [54]. Sixty patients strat-
ified by SRL dose required for IGF-1 normalization were randomized to three 
arms: (Arm A) high-dose SRL (LAN 120 mg or OCT LAR 30 mg, monthly) plus 
weekly PEG 40–160 mg/week, (Arm B) low-dose SRL (LAN 60 mg or OCT LAR 
10 mg, monthly) plus weekly PEG 40–160 mg/week, and (Arm C) low-dose SRL 
(LAN 60 mg or OCT LAR 10 mg, monthly) plus daily PEG (15–60 mg/day). Low-
dose SRL plus weekly PEG was the most cost-effective, achieving IGF-1 
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normalization in 95.7%, a rate that was independent of previous SRL-responsiveness 
and similar to the two other treatment arms (93.3% and 100% in Arms A and C, 
respectively).

Another advantage of a SRL-PEG combination treatment is tumor shrinkage or 
tumor control [47]. Significant tumor volume reduction (TVR) of >20% has been 
reported in 13–19% of patients [47, 55–57]. This is in contrast to PEG monotherapy 
whereby tumor growth has been reported, albeit in the minority of patients [21].

In addition, first-generation SRLs have been found to be effective in reducing 
headache, and in patients who remain biochemically uncontrolled, the addition of 
PEG may achieve the goal of IGF-1 normalization, while maintaining the benefits 
of symptom relief with SRLs [58]. Furthermore, one study showed that the addition 
of PEG at a weekly dose of 40 mg resulted in improvement in quality of life (QoL) 
scores in patients already biochemically controlled on first-generation SRLs [59]. In 
this double-blind, placebo-controlled cross-over study, the addition of PEG 
improved acromegaly- specific QoL despite an absence of significant IGF-1 changes.

The effects of medical therapies on acromegaly complications are less well 
established. Most studies demonstrate a modest negative impact of first-generation 
SRLs on glucose homeostasis [60, 61]. Meta-analyses of prospective interventional 
studies showed that though the effect on fasting plasma glucose (FPG) was neutral, 
SRL treatment reduced insulin levels and increased after-load glucose, leading to 
increased hemoglobin A1c, an effect that was proportionate to IGF-1 and GH lower-
ing [62]. Conversely, PEG improves FPG, glucose tolerance, and hemoglobin A1c 
in patients when used as monotherapy and in those switched from SRLs to PEG 
[63–65]. Of note, in a meta-analysis of 13 prospective interventional studies of PEG 
monotherapy treatment, Feola et al. demonstrated that these positive effects on glu-
cose metabolism were independent of disease control [66].

Compared to SRL monotherapy, several small studies have demonstrated 
improvements in glucose tolerance with the addition of PEG, but no significant dif-
ferences in FPG, hemoglobin A1c, insulin resistance, or beta-cell function [52, 67, 
68]. In one prospective study of 50 patients, FPG levels were lower during SRL-
PEG combination therapy than PEG monotherapy among patients biochemically 
controlled, declining further with withdrawal of SRL therapy and maintenance of 
PEG monotherapy. A similar effect on glucose tolerance was observed in patients 
with active disease [69]. However, in the aforementioned meta-analysis by Feola 
et al. [66], based on five SRL-PEG studies, besides a decrease in fasting plasma 
insulin, there was no significant effect on other parameters, signifying that overall, 
adding PEG may mitigate the negative effect of SRLs on glucose metabolism 
toward a neutral balance. Somatostatin receptor ligand-PEG combination may 
therefore be especially beneficial in patients with diabetes who have persistently 
elevated IGF-1 with either drug when used as monotherapy.

Auriemma et al. [70] reported significant improvement in left ventricular mass 
index (LVMi) and diastolic function with the addition of PEG to SRL treatment, 
both at 12 months, and in the long term (5 years). Cardiac structure and perfor-
mance correlated with PEG dose, but not IGF-1 levels, suggesting a potentially 
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intrinsic role of PEG in blocking cardiac GH receptors, over and above the effects 
of IGF-1 normalization and improvement in metabolic parameters, with regard to 
acromegalic cardiomyopathy. The significance of this finding needs further 
investigation.

 Adverse Effects

Transient two- to threefold elevation in liver enzymes has been reported in 11–15% 
of patients on SRL-PEG combination treatment [47, 48], significantly >1.5–5.2% 
risk reported with PEG monotherapy in clinical practice studies [18, 19]. Incidence 
is highest particularly in the first year following treatment and especially in patients 
on high-dose SRLs [49]. No correlation has, however, been observed between PEG 
dose and the degree of transaminitis [46, 47]. It is hypothesized that the increase in 
intrahepatic fat content with combination therapy may account for elevated liver 
enzymes [52]. Patients with elevations >3 × ULN need close monitoring, and cho-
lelithiasis should be ruled out. Discontinuation of therapy and a liver biopsy is rec-
ommended if liver enzymes are more than tenfold elevated [47].

 Pasireotide Long-Acting Release and Pegvisomant (PAS-PEG)

Twenty percent of patients resistant to maximum doses of first-generation SRLs 
may benefit from a switch to PAS monotherapy, achieving biochemical control and 
an improvement in acromegaly symptom scores [15, 16]. Consistent GH and IGF-1 
lowering is seen for up to 6 years [71], and tumor volume reduction is equal or 
slightly superior compared to the first-generation SRLs [16, 72].

 Primary Efficacy Endpoints

A combination of PAS-PEG may, therefore, confer an additional advantage over 
SRL-PEG.  Recently, a PEG-sparing effect has been demonstrated in patients on 
PAS-PEG combination therapy, as compared to first-generation SRL-PEG combi-
nation. In a prospective open-label Pegvisomant and First-Generation Somatostatin 
Analogues (PAPE Study), patients who were well controlled with SRL- PEG (IGF-1 
<1.2 × ULN) were switched to either PAS as monotherapy or a combination with 
PEG [73]. Mean PEG dose was 134 mg/week at baseline. After a 50% reduction in 
PEG weekly dose to 60 mg/week, 46/61 (75.4%) patients had elevated IGF-1 (1.59 
× ULN), following, which first-generation SRLs were switched to monthly PAS 
60 mg. Normalization of IGF-1 was achieved in 31/46 patients (67.4%) at 24 weeks 
despite the reduced PEG dose. This increased to 71.7% at 48 weeks in an extension 
study, albeit with 40% achieving <50% PEG dose reduction at that time point [74]. 
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Overall, at 24 weeks, a cumulative 66% PEG-sparing effect was observed with the 
switch from first-generation SRLs to PAS, which reduced to 52% at 48 weeks.

 Secondary Efficacy Endpoints

There is limited data on tumor response with PAS-PEG combination therapy. 
However, PAS monotherapy studies show that TVR occurs more frequently in 
patients using PAS than in patients whose disease is inadequately controlled on 
first-generation SRLs (54% vs 42%), with a 25% TVR observed in the former and 
18% reduction observed in the latter [16]. Theoretically, there may, therefore, be a 
beneficial effect on tumor response compared to patients on SRL-PEG combina-
tion [75].

In the PAPE study, authors observed a significant improvement in global 
AcroQoL with greatest improvements observed in the physical dimension; improve-
ment in QoL was associated mainly with improvement in symptoms of fatigue and 
headache [75].

A published small case series also highlights the role of PAS-PEG in treatment-
resistant acromegaly. Six patients with giant, invasive pituitary adenomas and per-
sistent disease resistant to first-generation SRLs received second-line medical 
therapy, including SRL-PEG and PAS monotherapy. After failure of all other treat-
ments, biochemical control was finally achieved only through combination therapy 
with PAS and PEG [76]. Of note, in this case series, a greater SSTR5 and lower 
SSTR2 expression in the pituitary adenoma was found in those responsive to this 
combination, as compared to a control of patients resistant to SRLs but controlled 
with other treatments such as PAS monotherapy, PEG monotherapy, or SRL-
PEG.  Though in  vitro studies suggest a lower SST2/SSTR5 expression in PAS-
responders [77], an in vivo study demonstrated that the IGF-1 lowering effects of 
PAS treatment seemed to be mainly driven by SSTR2 expression as opposed to 
SSTR5 [78]. Further studies are needed to ascertain which patients will benefit the 
most from PAS-PEG combination.

Triple combination therapy is rare; however, a combination of PAS, PEG, and 
cabergoline has been reported to be effective in IGF-1 normalization in a patient 
resistant to all other treatments [79].

 Adverse Effects

While the PAS safety profile is otherwise comparable to first-generation SRLs, PAS 
is associated with a greater frequency and degree of hyperglycemia-related adverse 
events [16, 72, 80] that can be explained by its affinity binding. Glucagon-producing 
pancreatic α-cells predominantly express SSTR2, whereas insulin-producing β-cells 
mainly express SSTR2 and SSTR5. By binding with high affinity to SSTR5, PAS 
suppresses insulin secretion, but only modestly inhibits glucagon secretion [81], 
leading to hyperglycemia. As in PAS monotherapy, hyperglycemia is also 
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commonly encountered with PAS-PEG treatment. In the PAPE study, FPG increased 
significantly after the start of PAS treatment, rising from 6.1 mmol/L (95% CI 
5.9–6.3) to 9.1 mmol/L (95% CI 8.1–10.1), and hemoglobin A1c rising from 6.1% 
(95% CI 5.9–6.3) to 7.3% (95% CI 6.9–7.7). The incidence of diabetes mellitus 
doubled from 33% at baseline to 69% after 24 weeks, with baseline hemoglobin 
A1c being the most important predictor for development of diabetes. Incidence of 
diabetes increased further to 77% at 48 weeks of treatment. Most patients required 
treatment with a combination of metformin and a dipeptidyl peptidase 4 (DPP-4) 
inhibitor. Nine of 59 patients discontinued PAS-LAR due to severe hyperglycemia, 
which improved after switching back to first-generation SRL-PEG treatment [73, 
74]. Of note, no significant elevation in liver enzymes was observed in patients in 
the PAPE study.

Therefore, the PEG-sparing effect of PAS may be most beneficial to patients 
without diabetes using low PEG doses (≤80 mg/week) during combination therapy 
with first-generation SRLs. Close monitoring for hyperglycemia is recommended in 
all patients treated with PAS. Patients whose disease is biochemically controlled 
with first-generation SRL-PEG but who develop symptoms toward the fourth week 
after SRL administration may also have symptomatic relief after switching to PAS-
PEG combination [75].

 Cabergoline and Pegvisomant Combination Treatment

Limited data is available on cabergoline-PEG (CAB-PEG) combination therapy. In 
the only prospective trial to date, this combination therapy was found to be more 
effective than either drug used alone [82]. Twenty-four patients with active disease 
(mean IGF-1 1.8 × ULN) on no treatment or after withdrawal of DAs or SRLs were 
treated with cabergoline monotherapy titrated to a maximum dose of 3.5 mg/week. 
Only two achieved normal IGF-1 levels after 18 weeks. The addition of PEG 10 mg/
day for 12 weeks normalized IGF-1 in 13 (68%). When cabergoline was withdrawn, 
only five patients (26%) continued to have normal IGF-1 levels and demonstrated 
greater efficacy with the combination than either treatment as monotherapy.

In another retrospective observational study, 14 patients partially resistant to 
first-generation SRLs and with elevated IGF-1 (median 1.6 × ULN) were placed on 
PEG monotherapy (mean 20 mg/day) [83]. The addition of cabergoline (final dose 
1.5 mg/week) normalized IGF-1 in 4 patients (28%) after 18 months. It should be 
noted that all four had received prior radiotherapy. The relatively lower dose of cab-
ergoline used, as compared to that commonly required in acromegaly, may account 
for the lower efficacy observed in this study. The nadir IGF-1 achieved, but not the 
rate of IGF-1 normalization was significantly associated with baseline prolactin lev-
els. No significant TVR was observed in this study. Based on the ACROSTUDY 
[50], at 4 years, IGF-1 normalization in patients on CAB-PEG was similar to patients 
on SRL-PEG combination treatments (63% and 62%, respectively), though as pre-
viously noted, patients could switch between treatment categories.
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Overall, as compared to PEG monotherapy, an increased use of combination 
therapy with SRLs or DA has increased, from 20% in 2003 to 54% in 2012. No 
significant impact on hepatic function has been reported with this CAB-PEG com-
bination treatment and, overall, appears to be well- tolerated [82, 83]. While no data 
is available, based on PEG monotherapy studies, a CAB-PEG combination treat-
ment is likely to have a neutral, if not positive, effect on glycemic control.

 Conclusion

The management of patients with acromegaly who are inadequately controlled 
after surgery and first-line medical therapy with first-generation SRLs remains 
challenging. While further SRL dose optimization, tumor debulking, or switching 
to PAS or PEG monotherapy may be options, combination therapy should also be 
considered. In particular, first-generation SRL-PEG combination treatment leads to 
good biochemical control in the majority and is recommended in patients with no 
significant response to first-generation SRLs. In those who respond well, reduction 
in individual drug dosage and frequency of subcutaneous PEG injections may be 
possible thereafter, which may be both cost-effective and improve QoL. Availability 
of OOC might increase combination therapy use as patients will only require one 
injectable therapy. Furthermore, in patients with mild deterioration in glycemic 
control with first-generation SRLs, the addition of PEG may negate this effect. As 
compared to PEG monotherapy, this combination may also provide additional 
symptom relief and TVR and may be considered in patients with large remnant 
tumor volumes.

In patients with uncontrolled disease, tumor growth, or persistent symptoms 
despite high doses of first-generation SRL-PEG, switching to PAS- PEG is a viable 
option. A PEG-sparing effect may also be observed in patients taking SRL-PEG 
on low PEG doses of 80 mg/week or less, if switched to PAS-PEG. This again 
allows for a reduction in PEG dose and injection frequency. These benefits, how-
ever, have to be balanced against the propensity of the PAS-PEG combination to 
worsen glycemic control and may not be suitable in patients with underlying dia-
betes mellitus.

The addition of the relatively inexpensive, well-tolerated, and orally adminis-
tered cabergoline to SRL treatment is most likely to be effective in patients with 
mild IGF-1 elevations 1.5–2 × ULN, though patients will need to be monitored for 
treatment escape. While less data is available, the combination of PEG and cabergo-
line may be useful in a subset of patients with mild IGF-1 elevations, particularly in 
the setting of SRL-intolerance, if the cost of SRL-PEG is prohibitive, or in patients 
with poorly controlled diabetes.

Ultimately, individualization remains key to the management of patients with 
acromegaly and patient characteristics, including disease activity, tumor volume 
and location, symptoms and comorbidities, patient preferences, and QoL, and the 
cost effectiveness of combination therapy needs to be considered [84].
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