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Abstract
Purpose First-line medical therapy for acromegaly management includes first-generation somatostatin receptor ligands 
(fgSRLs), but resistance limits their use. Despite international guidelines, the choice of second-line therapy is debated.
Methods We aim to discuss resistance to fgSRLs, identify second-line therapy determinants and assess glycemia’s impact 
to provide valuable insights for acromegaly management in clinical practice. A group of Italian endocrinologists expert in 
the pituitary field participated in a two-round Delphi panel between July and September 2023. The Delphi questionnaire 
encompassed a total of 75 statements categorized into three sections: resistance to fgSRLs therapy and predictors of response; 
determinants for the selection of second-line therapy; the role of glycemia in the therapeutic management. The statements 
were rated on a 6-point Likert scale.
Results Fifty-nine (79%) statements reached a consensus. IGF-1 levels resulted central for evaluating resistance to fgSRLs, 
that should be defined considering also symptomatic clinical response, degree of tumor shrinkage and complications, using 
clinician- and patient-reported outcome tools available. Factors to be evaluated for the choice of second-line medical therapy 
are hyperglycemia—that should be managed as in non-acromegalic patients—tumor remnant, resistant headache and compli-
ance. Costs do not represent a main determinant in the choice of second-line medical treatment.
Conclusion The experts agreed on a holistic management approach to acromegaly. It is therefore necessary to choose cur-
rently available highly effective second-line medical treatment (pegvisomant and pasireotide) based on the characteristics 
of the patients.

Keywords Acromegaly · Somatostatin receptor ligands (SRLs) · Pegvisomant · Pasireotide · Type 2 diabetes mellitus · 
Delphi

Introduction

Acromegaly is a chronic, disabling, rare endocrine disorder 
characterized by the excessive production of the growth hor-
mone (GH) and insulin-like growth factor 1 (IGF-1) [1–3]. 
Systemic long-term complications of acromegaly include 
cardiovascular and metabolic complications, respiratory 
disorders, arthropathy, and depression, with an impact on 
quality of life (QoL); it is overall associated with potentially 
life-threatening effects [1, 4].

First-line multimodal management of acromegalic 
patients includes surgical interventions aiming to remove 
the pituitary adenoma responsible for excessive GH over-
production. Subsequent medical therapy aims to control 
tumor growth, inhibit GH hypersecretion, normalize IGF-1 
levels, and reduce the burden of comorbidities. Finally, 
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radiotherapy is used when surgery and medical treatments 
are not curative or have significant risks [5, 6].

The first-line medical treatment includes first-generation 
somatostatin receptor ligands (fgSRLs) such as octreotide 
and lanreotide [5, 6], although resistance to fgSRLs is com-
mon in clinical practice and is reported in up to 66% of 
patients [7, 8]. Several predictors of resistance have been 
described and include the patients’ gender, age, initial GH 
and IGF-1 levels, tumor volume, tumor hyperintensity on 
T2-weighted magnetic resonance imaging, and the expres-
sion of somatostatin receptor subtypes [7]. For patients who 
are not controlled while on fgSRLs, second-line therapies 
are available to achieve biochemical control of the disease. 
These include GH receptor antagonist pegvisomant (PEGV) 
and second-generation SRLs pasireotide (PASI) [5, 6, 9], 
while dopamine agonist cabergoline is only used in selected 
cases [10]. Treatment with PASI has been associated with a 
dysregulation of glucose metabolism and the onset of dia-
betes [11], while treatment with PEGV has been associated 
with an improvement in glycemic control [12].

Despite several international consensus and guidelines 
provide recommendations on the therapeutic algorithm for 
the management of acromegaly based on different patient’s 
characteristics [5, 11], a specific document providing indi-
cation on the current management of acromegalic patients 
in clinical practice in Italy is missing. To this end, Italian 
endocrinologists expert in acromegaly’s management were 
involved in a Delphi panel to obtain indications on the defi-
nition of resistance to fgSRLs, the biochemical and clinical 
determinants to drive the second-line therapy and the impact 
of glycemia in the therapeutic approach.

Methods

The Delphi method

The Delphi method involves multiple rounds of anonymous 
surveys that allow experts to provide feedback and revise 
their responses based on the collective insights of the group. 
The method facilitates the achievement of a consensus [13].

The fundamental prerequisites of a high-quality Delphi 
study are anonymity, iteration, controlled feedback, and sta-
tistical stability of consensus [14]. The details of Delphi 
methods and statements’ definition are reported in Supple-
mentary material.

Participant selection

For Delphi studies it is crucial to assemble a panel of 
experts, essential for generating valuable insights and reli-
able answers [15, 16]. Participants were each individually 
selected by the Steering Committee (AG, Silvia G, and 

Pietro M) based on their qualifications and expertise in the 
management of acromegaly, to form a diverse and knowl-
edgeable panel that ensures a comprehensive coverage of 
the endocrinology centers nationwide. Selected panelists 
belonged to referral centers for neuroendocrinology and 
had long-term experience in acromegaly management. In 
the invitation email, the panelists were provided with an 
explanation of the nature and the aim of the project. The 
invited endocrinologists were not involved in creating the 
survey, but only to express their opinion to the statements.

Questionnaires

The present questionnaire encompassed a total of 75 state-
ments categorized into three sections:

– Incidence, definition of resistance to fgSRLs therapy, and 
predictors of response (21 items)

– Biochemical and clinical determinants for the selection 
of second-line therapy (29 items)

– The role of glycemia in the therapeutic management of 
the patient (25 items).

Participants provided ratings on a 6-point Likert scale, 
ranging from strong disagreement to full agreement. The 
survey was available for completion through a dedicated 
online platform (SurveyMonkey®) over 10 days in July 
2023. The results of the first round were discussed by the 
Steering Committee and, as per Delphi method, statements 
that did not reach consensus threshold in the first round were 
resubmitted for further consideration in a second round, on 
the same platform, for another 10 days in September 2023. 
A total of 28 statements were resubmitted to the panelists. 
Slight revisions to two statements were made to eliminate 
any potential ambiguities or misinterpretations (Supplemen-
tary material).

In 2017, a similar Delphi questionnaire was proposed to 
a panel of experts. That study was not published, but the 
results were made available to the authors for discussion 
and comparison with the current results, taking into con-
sideration that many statements had to be changed to be in 
line with the most recent clinical development. The 2017 
Delphi encompassed 61 statements, subdivided in the fol-
lowing topics: SRLs therapy, resistance to SRLs, second-line 
choice, evaluation of hyperglycemia and comorbidities in 
patients with acromegaly. The questionnaire was evaluated 
on 5-point Likert scale. The complete text of the 2017 Del-
phi questionnaire is reported in the Supplementary material.

Data analysis

The data were analyzed by descriptive statistics. Clear a pri-
ori criteria were established to define the conditions under 
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which the Delphi study’s conclusions would be considered 
reached [17]. Consensus was to be deemed achieved when 
a minimum agreement threshold of 67% was met. The same 
criteria were applied to the Delphi questionnaire performed 
in 2017, albeit with some minor differences in the scale used 
(Supplementary material).

Results

A total of 66 endocrinologists were involved in the Delphi 
panel; during the first round, 54 experts submitted a response 
to at least one statement, and 48 completed the full ques-
tionnaire. The second round involved the 53 experts who 
responded to at least one statement of the first round (one 
of the panelists agreed not to proceed further) and 36 full 
responses were collected. Overall, 59 out of 75 (79%) state-
ments reached a consensus, either in agreement or disagree-
ment. In the 16 cases where the agreement threshold was not 
met, the values from the first round, which had the highest 
number of respondents, were considered as the final results.

Incidence, definition of resistance to fgSRLs therapy, 
and predictors of response

The first 21 statements explored the resistance to fgSRLs in 
the clinical management of acromegaly, with 17 reaching 
a consensus (Table 1). The highest level of agreement was 
reached for the lack of somatostatin receptors on adenoma 
and genetic predisposition as characteristic predicting resist-
ance to fgSRLs (96% and 92%, respectively), and for IGF-1 
levels being central for evaluating resistance (89% agree-
ment). Seventy-eight percent of experts stated that IGF-1 
alone should be considered in case of discrepancy with GH 
values, and that multiple measurements over time are needed 
in case of moderately increased values (83% agreement). 
Beside IGF-1, GH levels should also be considered to moni-
tor fgSRL resistance (75% agreement for considering both 
values) but it should not be used alone (71% disagreement). 
More frequent assessment of IGF-1/GH levels is pivotal for 
patients not achieving disease control (88% of agreement); 
slightly elevated IGF-1/GH levels are tolerated for patients 
who underwent radiosurgery (75% agreement), but not for 
those over 50 years that have been recently diagnosed (76% 
disagreement). No agreement was achieved in specific state-
ments exploring results in discrepant patients.

A good level of agreement was reached for all statements 
exploring the integration of different parameters (sympto-
matic clinical response, degree of tumor shrinkage, compli-
cations, use of clinician-reported outcomes [CROs]/patient-
reported outcomes [PROs] tools) in the definition of fgSRLs 
resistance (range 69–86%), while hyperglycemia is not seen 

as a parameter to be integrated for the biochemical definition 
of resistance (68% disagreement).

Biochemical and clinical determinants for the choice 
of second‑line medical therapy

Statements from 22 to 50 analyzed the determinants influ-
encing the choice of second-line medical therapy, with 23 
reaching a consensus (Table 2). The highest level of agree-
ment was for cost not influencing the choice of fgSRLs 
therapy (90%). PEGV monotherapy or a combination of 
fgSRLs + PEGV are a second-line choice for 88% of experts, 
while PASI is for 86% of them.

Overall, the panel reached a consensus on the indications 
for the shift to PEGV monotherapy and the related possi-
ble causes of concern. For instance, the presence of type 
2 diabetes mellitus (T2DM) and IGF-1 levels > 1.5 × ULN 
motivate to PEGV shift after SRLs resistance (86% each), 
and the recurrence of previously controlled headaches is a 
concern for 83% of the panelists.

PASI can be used with no concern in the absence of 
T2DM and in case of severe headache regardless of the 
response to other therapies (73% and 69% agreement, 
respectively); previous therapy with PEGV (either as a 
monotherapy or combination with fgSRLs) is not a prerequi-
site for switching to this therapy (81% disagreement). Costs 
influence the therapy choice only in case of PASI + PEGV, 
which did not reach an agreement. Considering patient’s 
compliance and adherence, 85% of experts would choose 
PASI, 83% PEGV as monotherapy and 79% a combination 
of fgSRLs + PEGV.

Statements not reaching an agreement concerned fgSRLs 
and cabergoline combination therapy, PASI and PEGV com-
bination therapy, and the management of T2DM in a patient 
starting PASI therapy.

Role of blood glucose levels in the therapeutic 
management of the patient

Twenty-five statements investigated the influence of 
blood glucose levels on the choice of treatment, with 19 
reaching a consensus (Table 3). The panel disagreed on 
impaired fasting glucose (IFG) being a contraindication 
for the use of PASI, or a strict indication for switching 
to PEGV monotherapy in young acromegalic patients 
(83% and 75%, respectively). A good level of consent 
was achieved for the statements exploring the manage-
ment of hyperglycemia, with the highest consensus on 
target HbA1c being age-dependent (94%). Ninety-four 
percent of panelists also agreed that a controlled patient 
who develops T2DM should be maintained on fgSRLs; 
90% disagreed in switching to PEGV monotherapy in this 
condition, which should be initiated only if hyperglycemia 
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control is not achieved (69% agreement). In case of resist-
ance to fgSRLs, experts did not agree on PASI therapy to 
be started only in association with PEGV (92% disagree-
ment), while for 67% HbA1c levels guide the choice of the 
second-line treatment.

When presented with a clinical case scenario of a woman 
with previous gestational diabetes mellitus (GDM) and a 
GH-secreting macroadenoma resistant to fgSRLs, experts 
agreed on neurosurgery as the next therapeutic step (90%), 
followed by association of fgSRLs + PEGV (75%) or a 
switch to PASI monotherapy (75%), while a switch to PEGV 
monotherapy or fgSRL + cabergoline association therapy 
were not deemed adequate options (81% and 67% disagree-
ment respectively).

Six statements did not reach consensus: IFG guiding the 
choice of therapy or being an indication for the addition of 
PEGV, the need to refer acromegalic diabetic patients to a 
Diabetology center, the consideration on the use of DPP-4 
inhibitors or GLP-1 receptor agonists in a controlled patient, 
and the influence of T2DM in the therapy choice in case 
of fgSRL resistance or the necessity to add PEGV in such 
patients.

Dynamic comparison between 2017 and 2023 
Delphi panels

A dynamic comparison with the findings of the prior 2017 
Delphi study was performed, although many statements had 
to be changed to be in line with the most recent clinical 
development. The previous study involved 78 endocrinolo-
gists. As shown in Table 4, for most of the comparable state-
ments, a significant overlap of the responses was noticed, 
indicating a certain level of consistency in the viewpoints 
of clinicians regarding the various issues raised. However, 
discrepancies on some points were highlighted as shown in 
Figs. 1 and 2.

Discussion

In this work, by means of the Delphi methodology, a panel 
of Italian endocrinologists assessed factors determining 
fgSRL resistance, second-line medical treatment [18–20], 
and T2DM’s role in patient management. IGF-1 is unequivo-
cally established as the primary parameter for monitoring 
treatment efficacy in clinical practice. The panel revealed 
low confidence and interest in the use of cabergoline in sec-
ond-line, while all the other choices are considered accord-
ing to patient’s condition. Hyperglycemia is an important 
issue, and it could influence the choice of therapy, especially 
in certain categories of patients.Ta
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Incidence, definition of resistance to therapy 
with fgSRLs, and predictors of response

Although both GH and IGF-1 levels are central in defining 
resistance to treatment (statement 1.4), the panel acknowl-
edges that IGF-1 is the “gold standard” (statement 1.1). The 
role of IGF-1 is consolidated [21, 22], as it was similarly 
recognized as determinant also in 2017. On the other hand, 
the agreement on the role of GH results weaker compared 
to 2017 (75% vs 83% in 2023 vs 2017, respectively), in line 
with recent consensus [3].

In case of discrepant IGF-1/GH values, resistance is pri-
marily determined by the levels of IGF-1(statement 2.4). 
Indeed, in one third of acromegalic patients, GH levels may 
give discrepant information compared to IGF-1, likely due 
to assay or cut-off issues, GHR polymorphism, timing of 
post-surgical assessment, or different biological significance 
of the two parameters [11, 23–25]. However, no consen-
sus was reached on some statements on the definition of 
acromegaly under control when IGF-1 and GH levels show 
different responses to therapies (statements 2.5 and 2.6). In 
fact, for some of the experts, normalization of GH should be 
a clinically relevant goal irrespective of IGF-1 normaliza-
tion, possibly because of the fear of a prospective increase 
of IGF-1 levels in the absence of GH control; however, this 
concept has not been included in new Consensus recommen-
dations [3]. Nevertheless, the responses suggest potentially 
significant implications for clinical practice, since it could 
involve treatment intensification or increased follow-up even 
in cases of IGF-1 normalization. This might also indicate a 
preference for a different second-line drug that lowers GH 
rather than IGF-1 in cases of discrepancies.

Due to IGF-1 assay variability, particularly in mildly ele-
vated cases, experts stress the importance of repeated eval-
uations over time before confirming resistance (statement 
1.2). This aligns with the 2017 Delphi, albeit with lower 
agreement (91% in 2017 and 83% in 2023). No consensus 
was reached regarding whether slightly elevated IGF-1 
levels should be considered an indication of effective treat-
ment (statement 1.3). Indeed, not all the guidelines suggest 
as acceptable target levels up to 1.3 × ULN [4, 11]. A less 
ambitious target in patients who underwent radiotherapy is 
acceptable since progressive improvement of disease activ-
ity’s control is expected (statement 2.2). However, IGF-1 
levels slightly above the normal range are not considered an 
appropriate target in elderly patients with a recent diagnosis, 
where the disease could be less aggressive (statement 2.1). 
Despite acceptable range in these two conditions changed 
between the two surveys (up to 1.5 x ULN in 2017 and up 
to 1.3 x ULN in 2023), this did not affect the consensus, 
corroborating the idea of a possible stricter IGF-1 target 
nowadays.
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Overall, biochemical and clinical parameters should be 
more frequently checked in uncontrolled patients (state-
ment 2.3) and should be integrated into the definition of 
resistance to fgSRLs (statement 3.1 and 3.3). In particular, 
a comprehensive evaluation of acromegaly, possibly through 
AcroDAT ® [26] and SAGIT® [27, 28], is considered valu-
able (statement 3.4). The absent or modest (< 20%) adenoma 
shrinkage is less relevant than biochemical measures in 
defining resistance (statement 3.2; agreement reached only 
in the second round); this may be due to the lack of evidence 
on a specific diameter/volume threshold to define clinically 
relevant shrinkage, particularly in small post-surgical rem-
nants where MRI evaluation may be impacted by different 
artifacts [24]. Side-effects, such as hyperglycemia, should 
not be included in the definition of resistance to fgSRLs 
(statement 3.5), likely due to the reported marginal impact 
of fgSRLs on glucose homeostasis [29].

The possibility to predict resistance to fgSRLs would 
allow personalized interventions in patients identified at risk, 
avoiding long and ineffective attempts to control the disease 
[7, 11, 30]. Familiar history of pituitary adenomas and posi-
tive genetics are recognized as a predictive parameter for 
development of resistance (statement 4.1), particularly in 
young patients [31]. Absence of SSTRs and expression of 
molecular markers of aggressiveness in surgical pituitary 
tissue are strongly identified as markers of expected poor 
response to fgSRLs (statement 4.4–4.5). This is of great 
interest, since it implies that experts rely substantially on 
novel pathological techniques, recently found not to be rou-
tinely available also in Pituitary Tumor Centers of Excel-
lence [32–34].

Finally, size of adenoma is not believed to be a predictor 
of resistance to fgSRLs (statement 4.2), while no consensus 
was reached on the role of elevated post-surgical GH/IGF-1 
(statement 4.3); this is an interesting finding since virtually 
all guidelines report on the low likelihood of biochemical 
control in these two conditions. In the experience of part of 
the group, therefore, control could still be obtained in this 
context with fgSRLs. This opinion may be based on the long 
diagnostic delay in acromegaly, which is one of the main 
determinants of adenoma overgrowth and excessive GH and 
IGF-1 levels, with no implications on potential response to 
treatment [35, 36].

Biochemical and clinical determinants for the choice 
of second‑line therapy

In case of ineffective control of acromegaly with fgSRLs, 
combination therapy with cabergoline [11] did not meet the 
consensus as further therapeutic step for the panelists (state-
ment 5.1), even if, recently, this combination showed a good 
IGF-1 normalization rate (30–58% of cases) [37]. Different 
factors may have contributed to the absence of consensus, Ta

bl
e 

4 
 (c

on
tin

ue
d)

St
at
em

en
t

20
17

20
23

D
el

ph
i 2

01
7:

 In
 a

 w
el

l-c
on

tro
lle

d 
ac

ro
m

eg
al

ic
 p

at
ie

nt
 u

nd
er

go
in

g 
th

er
ap

y 
w

ith
 S

RL
s 

w
ho

 d
ev

el
op

s d
ia

be
te

s m
el

lit
us

, I
 b

el
ie

ve
 th

at
:

D
el

ph
i 2

02
3:

 In
 a

 w
el

l-c
on

tro
lle

d 
ac

ro
m

eg
al

ic
 p

at
ie

nt
 u

nd
er

go
in

g 
fg

SR
Ls

 (o
ct

re
o-

tid
e-

la
nr

eo
tid

e)
 th

er
ap

y 
w

ho
 d

ev
el

op
s d

ia
be

te
s m

el
lit

us
, I

 b
el

ie
ve

 th
at

:

20
17

:S
R

Ls
 d

os
e 

sh
ou

ld
 b

e 
re

du
ce

d 
or

 th
e 

SR
Ls

 th
er

ap
y 

sh
ou

ld
 b

e 
di

sc
on

tin
ue

d,
 a

nd
 

tre
at

m
en

t w
ith

 p
eg

vi
so

m
an

t s
ho

ul
d 

be
 in

iti
at

ed
20

23
:F

gS
R

Ls
 (o

ct
re

ot
id

e–
la

nr
eo

tid
e)

 d
os

e 
sh

ou
ld

 b
e 

re
du

ce
d 

or
 th

e 
SR

Ls
 th

er
ap

y 
sh

ou
ld

 b
e 

di
sc

on
tin

ue
d,

 a
nd

 tr
ea

tm
en

t w
ith

 p
eg

vi
so

m
an

t s
ho

ul
d 

be
 in

iti
at

ed

D
: 7

2%
D

: 9
0%

20
17

:S
R

Ls
 th

er
ap

y 
sh

ou
ld

 b
e 

m
ai

nt
ai

ne
d,

 a
nd

 a
n 

an
ti-

hy
pe

rg
ly

ce
m

ic
 p

ha
rm

ac
ol

og
i-

ca
l t

re
at

m
en

t s
ho

ul
d 

be
 in

iti
at

ed
20

23
:F

gS
R

Ls
 (o

ct
re

ot
id

e–
la

nr
eo

tid
e)

 th
er

ap
y 

sh
ou

ld
 b

e 
m

ai
nt

ai
ne

d,
 a

nd
 a

n 
an

ti-
hy

pe
rg

ly
ce

m
ic

 p
ha

rm
ac

ol
og

ic
al

 tr
ea

tm
en

t s
ho

ul
d 

be
 in

iti
at

ed

A
: 8

7%
A

: 9
4%

20
17

: S
R

Ls
 th

er
ap

y 
sh

ou
ld

 b
e 

di
sc

on
tin

ue
d,

 a
nd

 tr
ea

tm
en

t w
ith

 p
eg

vi
so

m
an

t s
ho

ul
d 

be
 in

iti
at

ed
 o

nl
y 

if 
hy

pe
rg

ly
ce

m
ia

 c
an

no
t b

e 
m

an
ag

ed
 w

ith
 a

nt
id

ia
be

tic
 m

ed
ic

at
io

ns
20

23
: F

gS
R

Ls
 (o

ct
re

ot
id

e–
la

nr
eo

tid
e)

 th
er

ap
y 

sh
ou

ld
 b

e 
di

sc
on

tin
ue

d,
 a

nd
 tr

ea
tm

en
t 

w
ith

 p
eg

vi
so

m
an

t s
ho

ul
d 

be
 in

iti
at

ed
 a

s m
on

ot
he

ra
py

 o
nl

y 
if 

hy
pe

rg
ly

ce
m

ia
 c

an
no

t 
be

 m
an

ag
ed

 w
ith

 a
nt

id
ia

be
tic

 m
ed

ic
at

io
ns

A
: 6

5%
a

A
: 6

9%

Pe
rc

en
ta

ge
s r

ea
ch

in
g 

th
e 

m
in

um
 a

gr
ee

m
en

t t
hr

es
ho

ld
 a

re
 in

 b
ol

d
a  th

es
e 

st
at

em
en

ts
 d

id
 n

ot
 a

ch
ie

ve
d 

co
ns

en
su

s
A 

ag
re

em
en

t, 
D

 d
is

ag
re

em
en

t



3011Journal of Endocrinological Investigation (2024) 47:2999–3017 

including limited controlled studies, off-label use of caber-
goline, availability of alternative therapeutic options, weak 
GH suppression by this drug and potential long-term detri-
mental effects (of heart valves especially in the context of 
acromegalic cardiopathy). Cabergoline is not perceived as 
valuable option also when looking at compliance (statement 
10.1), a finding supported by a recent real-world analysis of 
US administrative claims data, which reported lowest adher-
ence and persistence for this drug [30].

In line with guidelines, experts agree that PEGV mono-
therapy (statement 5.2), in combination with fgSRLs (state-
ment 5.3), or PASI (statement 5.4) could be used in patients 
resistant to fgSRLs [5, 11]. Although PEGV in initial stud-
ies was only used as monotherapy [38, 39], ACROSTUDY 
real-world cohort showed that PEGV is used in up to 50% 
of cases in combination with fgSRLs [40], albeit with dif-
ferences among countries [41].

Guidelines suggest that PEGV monotherapy is useful in 
patients with glucose metabolism disorders and/or without 
problems related to the pituitary mass [11]. The Delphi panel 
agreed that the presence of T2DM motivates the choice of 

PEGV as monotherapy (statement 6.3), with increased con-
sensus compared to 2017 (86% vs 72%), indicating a bet-
ter knowledge of this positive impact of PEGV [12, 42]. In 
resistant patients, the switch to PEGV monotherapy is moti-
vated by slightly elevated or frankly elevated IGF-1 levels 
(statement 6.1 and 6.2), with a stronger agreement achieved 
in this second cohort of patients compared to patients with 
a lower level of elevation of IGF-1 (69% vs 86%).

Despite reported only in a minority of cases in clini-
cal trials [43], the growth of pituitary mass upon fgSRLs 
discontinuation is a concern for switching to PEGV mono-
therapy (statement 7.1), albeit with a decreasing consen-
sus compared to 2017 (69% vs 74%, respectively). Previ-
ous radiotherapy is a determinant for switching to PEGV 
monotherapy (statement 6.5), indicating that in this cohort 
of patients the concern for pituitary mass growth is reduced. 
This statement did not achieve a consensus in 2017, pos-
sibly indicating a growing reliability of new radiotherapy 
techniques in controlling tumor mass [44].

PEGV daily injections schedule (statement 7.3), 
and the possible reappearance of headache after SRLs 

Fig. 1  Dynamic comparison–Sect. 2, statement 6-% of consensus
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discontinuation (statement 7.4) are also reasons for con-
cern; however, concern on compliance achieved a bor-
derline consensus, lower than in 2017 (67% vs 83% in 
2023 vs 2017, respectively), and in a subsequent statement 
(10.3) panelists agreed on PEGV monotherapy (even if not 
daily) being a possible therapeutic strategy considering the 
patient's compliance and adherence (83%).

Despite being a drawback in 2017, therapy costs do not 
seem to be a detrimental factor for PEGV therapy any-
more (statement 7.2, 9.3), likely in light of the significant 
efficacy demonstrated [45–47] on various targets includ-
ing glycemia, presumably associated with a reduction of 

indirect costs. In fact, according to an Incremental Cost 
Effectiveness Ratio analysis in the Spanish NHS [48], 
PEGV is the most cost-effective alternative in the treat-
ment of acromegaly in fgSRLs-resistant patients.

According to the panel, the transition to PASI should not 
necessarily take place after initial treatment with PEGV 
(either in monotherapy or combination, statement 8.1). 
This is in line with the 2018 consensus [11] but not with 
the most recent 2020 consensus, which positioned PEGV 
monotherapy as a second-line option, while fgSRLs + PEGV 
or PASI were reported as a third-line option [5]. Still, this is 
consistent with the European and Italian label for the drugs, 

Fig. 2  Dynamic comparison–Sect. 2, statement 7-% of consensus
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which position them both as options after ineffectiveness 
of fgSRLs, and it is possibly related to some recent real-
life data reporting an increased efficacy of PASI in fgSRLs-
resistant patients [49] compared to initial studies [50].

The experts agree" on the use of PASI without particu-
lar concern in case of no medical history of T2DM (state-
ment 8.3). Indeed, PASI could induce a worsening of the 
metabolic picture by inhibiting insulin and incretin secre-
tion, especially in patients starting therapy with increased 
basal glycemia. No consensus was reached on the optimal 
treatment approach for the management of PASI-associated 
hyperglycemia (statement 8.4 and 8.5). Still, a multicenter, 
randomized, open-label, Phase IV study reported that, in 
some acromegalic patients treated with PASI, hyperglycemia 
could be effectively controlled by metformin, eventually fol-
lowed by incretin-based therapy [51].

Real-life studies have also identified a discrete action of 
PASI on headache [52, 53], as acknowledged by the experts 
(statement 8.2). As per PEGV, costs are not a determinant 
for switching to PASI monotherapy (statement 9.4), while 
the panel show some cost-related concern for PASI + PEGV 
combination (statements 9.5). This is possibly related to the 
significant higher costs of this combination, associated with 
the panel’s lower expertise on this approach.

To summarize, the panelists show a clear preference 
within the Italian NHS for an independent decision-making 
process, encompassing nearly all individual or combined 
therapy schedules (statements 9.1–9.4). PASI monotherapy 
achieves the highest consensus for compliance and adher-
ence compared to the other second-line medical treatment 
options (statement 10.2), while a consensus was not achieved 
on PASI + PEGV combination therapy (statement 10.5).

Role of blood glucose levels in therapeutic 
management

Impaired glucose tolerance and T2DM are common in 
acromegaly [54] and guidelines suggest that T2DM should 
influence the choice of medical therapy. PASI is not rec-
ommended in uncontrolled T2DM patients because of the 
high risk of further glycemic control deterioration [4]; on 
the other hand, many data showed that PEGV treatment 
improves glucose metabolism [12, 43] and should be con-
sidered in patients with partial or no response to fgSRLs for 
whom glycemic control is challenging.

In the experts’ opinion, T2DM/metabolic alterations 
should be approached and treated as in the general popula-
tion (statement 13.4, 13.5). Hyperglycemia onset should not 
modify acromegaly therapy, even if induced by it (statement 
12.1). An HbA1c target below 7.0%, or further tailored to 
the patient’s age (statement 12.2, 12.4) and the management 
of cardiovascular risk factors (statement 12.6) are goals for 
acromegaly and hyperglycemia treatments. In the second 

round, the panel reached a consensus on a lower HbA1c tar-
get (below 6.5%, statement 12.3), a parameter that sparked 
disagreement in 2017. This finding, in line with the most 
recent T2DM guidelines [55], is possibly due to more effica-
cious and safer treatment options for diabetic patients, while 
a more stringent diabetes control is probably also seen as a 
proactive measure to mitigate cardiovascular mortality.

No consensus was reached on the referral of patients to 
a Diabetology Centre (statement 12.5), likely reflecting the 
different organization of Italian Endocrinology practices, 
where only some centers have Diabetology Units. It could be 
assumed that some neuroendocrinologists personally man-
age T2DM to avoid delocalization of patients, while oth-
ers, considering acromegaly diabetes as non-specific form 
of diabetes, prefer referring these patients to diabetologists.

In fgSRL resistant patients, the choice of second-line 
depends on metabolic compensation (statement 14.1), but 
a consensus could not be reached on whether diabetes mel-
litus per se should influence the second-line medical ther-
apy (statement 14.2) and on the addition of PEGV in these 
patients (statement 14.3). On the other hand, panelists do not 
perceive that in these cases the only possibility to start PASI 
is in association with PEGV (statement 14.4), probably also 
considering that PASI’s detrimental effect on glucose metab-
olism is only partially counteracted by PEGV [56]. Experts 
did not agree on IFG influencing the choice of second-line 
medical therapy, contraindicating, at least in young patients, 
the use of PASI (statement 11.1), or indicating the necessity 
to switch to PEGV monotherapy (statement 11.4). This is 
an interesting finding, since data from literature show that 
patients with IFG are at higher risk of developing hyper-
glycemia when switching to PASI [57], while age seems to 
be protective against development of T2DM while on this 
therapy.

FgSRLs are not considered responsible for metabolic 
worsening, or at least not such as to disregard their effec-
tiveness on biochemical or tumor mass control. The onset 
of T2DM in well-controlled patients is not a valid reason 
for fgSRLs therapy discontinuation (statement 13.1), which 
should be accompanied by the start of an antidiabetic drug 
(statement 13.2). This despite evidence demonstrating sig-
nificant positive impact on glucose metabolism of PEGV, 
regardless of IGF-1 levels [43]. Therefore, in the experts’ 
opinion the attainment of effective control over acromegaly 
is the priority. The positive effects on GH/IGF-1 secretion 
and tumor mass are deemed more crucial, with any potential 
deterioration in glycemic control being considered a separate 
concern. It is noteworthy that these assertions achieved a 
more robust consensus than in 2017. However, when T2DM 
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treatment is ineffective, the experts agree on a switch to 
PEGV monotherapy also in well-controlled patients (state-
ment 13.3); this statement did not achieve a consensus in 
2017, indicating that, at least in this subpopulation, the pan-
elists agreed that the positive effect of PEGV on glucose 
metabolism may be exploited to manage both conditions.

Experts agree that in a patient with history of GDM and 
a GH-secreting macroadenoma resistant to fgSRLs, surgical 
intervention should be prioritized (statement 15.4). Another 
option is the combination of fgSRLs and PEGV (consider-
ing the diabetogenic and tumor growth risks if fgSRLs are 
discontinued and PEGV is used as monotherapy) (statement 
15.2). An alternative that gains consensus in the second round 
is shifting to PASI (prioritizing the tumor mass issue over the 
diabetes concern, statement 15.1).

Limitations

This work presents the limitations of the Delphi studies: 
a decline in response rate between the rounds of 17% was 
observed, but this is within the limits described for Delphi 
studies, especially when dealing with a large number of state-
ments [58, 59]. The consistency of answers in subsequent 
interactions indicated that the statements were correctly 
defined. Although some of the invited experts did not partici-
pate, those taking part well represented the real-world manage-
ment of acromegaly in Italy. The lack of consensus for some 
statements underlines the open questions that need further 
research to be addressed.

Fig. 3  Algorithm summarizing a possible clinical management of medical therapy of acromegaly based on the opinion of the Italian expert panel
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Conclusions

A summary of the possible management of acromegalic 
patient resistant to first-line medical treatment based on what 
emerged from the answers provided by the Delphi panel is 
reported in Fig. 3.

The experts agreed on a holistic management approach 
to acromegaly, considering IGF-1 levels (with more strin-
gent targets than in the past, at least in some categories of 
patients), tumor mass, complications, symptoms, and the 
patient’s QoL. This aligns with current guidelines, which 
emphasize the importance of incorporating CROs/PROs.

Hyperglycemia is determinant for second-line medical 
therapy choice. PEGV positive effect on glucose metabo-
lism is not always valued, especially in well controlled 
patients with fgSRLs who develop glucose derangement. 
On the other hand, concern about the diabetogenic effect of 
PASI seems to be somehow attenuated, especially in young 
patients, and no consensus on its management was achieved. 
T2DM should be managed as in non-acromegalic patients, 
but with more strict targets than in the past, possibly due to 
the known cardiovascular risk of this population, further 
amplified by diabetes [4]. The direct cost of therapy is of 
minor importance likely because of a greater attention to 
the indirect costs associated with the complications, which 
increase with uncontrolled disease. It is therefore necessary 
to choose currently available highly effective second-line 
medical treatment (PEGV and PASI) based on the charac-
teristics of the patients.
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