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Abstract

Objective: Acromegaly is associated with increased morbidity and mortality if left

untreated. The therapeutic options include surgery, medical treatment, and

radiotherapy. Several guidelines and recommendations on treatment algorithms

and follow‐up exist. However, not all recommendations are strictly evidence‐based.

To evaluate consensus on the treatment and follow‐up of patients with acromegaly

in the Nordic countries.

Methods: A Delphi process was used to map the landscape of acromegaly

management in Denmark, Sweden, Norway, Finland, and Iceland. An expert panel

developed 37 statements on the treatment and follow‐up of patients with
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acromegaly. Dedicated endocrinologists (n = 47) from the Nordic countries were

invited to rate their extent of agreement with the statements, using a Likert‐type

scale (1−7). Consensus was defined as ≥80% of panelists rating their agreement as

≥5 or ≤3 on the Likert‐type scale.

Results: Consensus was reached in 41% (15/37) of the statements. Panelists agreed

that pituitary surgery remains first line treatment. There was general agreement to

recommend first‐generation somatostatin analog (SSA) treatment after failed surgery

and to consider repeat surgery. In addition, there was agreement to recommend

combination therapy with first‐generation SSA and pegvisomant as second‐ or third‐

line treatment. In more than 50% of the statements, consensus was not achieved.

Considerable disagreement existed regarding pegvisomant monotherapy, and

treatment with pasireotide and dopamine agonists.

Conclusion: This consensus exploration study on the management of patients with

acromegaly in the Nordic countries revealed a relatively large degree of

disagreement among experts, which mirrors the complexity of the disease and the

shortage of evidence‐based data.

K E YWORD S

acromegaly, Delphi, dopamine agonist, growth hormone, growth hormone receptor antagonist,
insulin‐like growth factor i, somatostatin

1 | INTRODUCTION

Acromegaly is a disease characterized by growth hormone (GH)

hypersecretion in most cases from a benign pituitary adenoma, which

causes disproportionate and excessive growth of the skeleton, soft

tissues, and internal organs. The disease is associated with

comorbidities and metabolic complications, including arterial hyper-

tension, cardiomyopathy, diabetes, sleep apnea, arthropathy, verte-

bral fractures and increased mortality.1,2

The treatment options include surgery, pharmacological

treatment, and radiotherapy.3,4 Pituitary surgery, preferably via

the transsphenoidal route, remains a cornerstone in the treat-

ment algorithm as the best opportunity for biochemical remission.

However, disease control with surgery is only obtained in

50−60% depending on adenoma size and invasiveness of

surrounding structures, particularly the cavernous sinus.5,6

Medical treatment with a first‐generation somatostatin analog

(SSA) is recommended when surgery fails or is contraindicated

and provides adequate control in 30−50% in addition to adenoma

shrinkage in a subset of patients.7 The GH receptor antagonist

pegvisomant is often used in patients, who fail to achieve

biochemical control with first‐generation SSA, and normalizes

Insulin‐like growth factor I (IGF‐I) levels in a dose‐dependent

manner.8 Moreover, pegvisomant is frequently used in combina-

tion with a first‐generation SSA.9,10 Pasireotide LAR, a second‐

generation SSA, can provide disease control and adenoma

shrinkage in patients who fail to respond sufficiently to first‐

generation SSA11,12 and may alleviate headache.13 Clinically

significant hyperglycemia, however, is a frequent side effect of

pasireotide.14 The effect of dopamine agonists is usually moder-

ate and unpredictable but may be used as an add‐on in treatment

resistant patients or in patients with mild disease.4 Finally,

focused radiotherapy remains an option, which according to

current guidelines is restricted to patients who remain uncon-

trolled after surgery and/or medical therapy.3,4

Taken together, most patients are amenable to disease

control, but it frequently demands a personalized and multimodal

treatment.7,15 Thus, even the most comprehensive treatment

guidelines and consensus statements fail to cover all cases and

not all recommendations can be strictly evidence‐based for this

rare disease. Consequently, several questions remain controver-

sial, such as the role of preoperative SSA treatment, the risk‐

benefit of repeat surgery, the use of pegvisomant as primary

treatment, and the position of pasireotide in the treatment

algorithm. Moreover, external factors such as the organization of

the health care system and health insurance coverage play an

important role. In this regard, the Nordic countries, which include

Denmark, Sweden, Norway, Finland, and Iceland are relatively

homogenous and provide its inhabitants access to a tax‐funded

health care system. This prompted us to compare real life clinical

practice of acromegaly treatment in these countries. We used the

Delphi survey technique16 to measure consensus as well as

disagreement among clinical experts on the treatment of

acromegaly. This process is interactive and iterative, during

which anonymized opinions feedback to the same expert panel

in a series of rounds.
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2 | MATERIALS AND METHODS

A scientific committee of five experienced endocrinologists deve-

loped the study objectives and an online survey containing 42

statements focusing on the treatment and follow‐up of acromegaly.

Forty‐seven endocrinologists with at least 5 years of experience in

the treatment of acromegaly from 23 centers, Denmark (n = 14),

Sweden (n = 13), Norway (n = 5), Finland (n = 14), and Iceland (n = 1),

were invited to participate.

The survey consisted of three Delphi rounds. In the first

round, the survey was anonymously answered with the possibility

to comment on each statement and to suggest new ones. For

each statement, the participants were asked to rate their

agreement or disagreement on a Likert‐type scale as follows: (1)

strong disagreement, (2) disagreement, (3) some disagreement, (4)

neutral, (5) some agreement, (6) agreement (7) strong agreement.

Consensus was defined as ≥80% of panelists rating their

agreement as ≥5 (indicating agreement) or ≤3 (indicating

disagreement) on the Likert‐type scale.

Aggregated and anonymized data from the first round were sent

to all participants before a physical consensus meeting was held.

Based on the issues raised, the scientific committee rephrased eleven

statements, deleted eight statements, and added three new

statements. The final online Delphi survey consisted of 37

statements, which were used in round two and three. The statements

focused on (1) primary treatment of acromegaly (n = 4), (2) pre-

operative treatment with SSA (n = 3), (3) second‐line treatment (n = 5),

(4) second‐ and third‐line medical treatment (n = 14), (5) treatment of

acromegaly in relation to pregnancy (n = 7), (6) long‐term follow‐up

after disease control with surgery only (n = 4). In the second round,

the participants were again asked to rate their agreement with the 37

statements using the Likert‐type scale. Aggregated and anonymized

data from the second round were sent to the participants before the

third round.

3 | RESULTS

Forty‐seven endocrinologists from the Nordic countries participated

in the survey (67% women; on average 18 (range: 1−40) years of

experience). The endocrinologists from Denmark, Sweden, Norway,

and Iceland answered rounds 1−3. The endocrinologists from Finland

answered the third round only.

3.1 | First Delphi round

Consensus was achieved in 33% (14/42) of all statements.

As regards Primary treatment, there was consensus to

recommend pituitary surgery as first choice of treatment

(statement 1).

Panelists did not reach consensus on statements regarding

Preoperative treatment with SSA.

There was agreement to consider repeat surgery, first‐generation

SSA treatment after failed surgery and combination therapy with

first‐generation SSA and pegvisomant as second and third line

treatment reached consensus in 45% of the statements. However,

the panel did not reach consensus on the therapeutic roles of

pegvisomant monotherapy, pasireotide or dopamine agonists,

respectively.

Topics focusing on the Treatment of acromegaly in relation to

pregnancy reached consensus in one‐third of the statements.

Panelists agreed that pituitary surgery is first choice treatment also

in patients seeking pregnancy and recommended postponement of

treatment in newly diagnosed and pregnant women with mild

symptoms and signs of acromegaly. It was also agreed to pause

medical treatment during pregnancy.

Consensus was not reached concerning Long‐term follow‐up after

disease control.

3.2 | Second and third Delphi round

After the feedback from the first round, the statements were

modified where after the consensus rate increased to 41% (15/37).

The distribution of panelists' agreement with each statement from

the second round was provided to all Delphi panel members in the

third round. Panelists reached the same degree of consensus in the

third round. The proportion of Delphi panelists that indicated some

or complete agreement/disagreement with each statement (≥5 or ≤3

on a Likert‐type scale) is shown for the third Delphi round in Table 1.

Consensus on Primary treatment increased after one statement

was rephrased from ‘I consider surgery first choice treatment in all

eligible patients regardless of tumor size and location’ to ‘I consider

surgery first choice treatment in all eligible patients including curative

and debulking surgery’ (statement 1).

Panelists still did not reach consensus regarding Preoperative

treatment with SSA (statement 5−7).

Consensus on Second line treatment including repeat‐surgery

(statement 11) and postsurgical SSA treatment (statement 9‐10)

remained high.

Panelists reached agreement in one fifth of statements

regarding Second and third line medical treatment (statement

13 + 15 + 26). Disagreement remained on the use of pegvisomant

monotherapy, pasireotide, and dopamine agonists (statement

14 + 16‐25).

As regards Acromegaly in relation to pregnancy, one statement

was rephrased to ‘I recommend to initiate/restart treatment with 1st

generation SSA in a pregnant woman who has marked symptoms

and/or tumor growth’, which panelists agreed upon (statement 30).

Panelists also achieved consensus on a new statement recommend-

ing first‐generation SSA treatment until conception for women with

acromegaly seeking pregnancy, who are ineligible for surgery

(statement 31).

Panelists achieved consensus on one statement about Long‐term

follow‐up after disease control, which was added after the consensus
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TABLE 1 Proportion of panelists indicating some or complete agreement/disagreement (rating ≥ 5 or ≤3 on a Likert‐type scale) with topics
pertaining to the treatment and follow‐up of patients with acromegaly.

No. Statement

About primary treatment

1 I consider surgery first choice treatment in all eligible patients including curative and debulking surgery. 90% agreement

2 I consider surgery first choice treatment mainly for adenomas where complete resection is realistic. 75% agreement

3 I consider surgery first choice treatment for any adenoma abutting the visual pathway. 95% agreement

4 I consider that first choice treatment of an adenoma with no visual pathway involvement and with low probability of
complete resection is somatostatin analogues (SSA).

51% agreement

Preoperative treatment with SSA (before pituitary surgery)

5 I consider not recommending presurgical SSA treatment, as I do not find compelling evidence for a better treatment
outcome.

74% agreement

6 I consider the use of presurgical SSA treatment only in macroadenomas to increase the probability of postsurgical
disease control.

56% agreement

7 I consider the use of presurgical medical treatment to lower disease activity and thereby reduce the risk of
complications to surgery.

44% disagreement

Second line treatment

8 I consider watchful waiting rather than initiation of medical treatment in an asymptomatic patient with marginally
elevated GH/IGF‐I postsurgery and without significant tumor remnant or disease‐specific co‐morbidity

51% agreement

9 In a patient with overt and significant persistent disease, I recommend 1st generation SSA regardless of any pituitary
tumour remnant.

97% agreement

10 I recommend 1st generation SSA treatment in the presence of overt and significant persistent disease and an un‐
resectable tumor remnant postsurgery.

97% agreement

11 I consider repeat‐surgery in the presence of overt and significant persistent disease with a potentially resectable tumor
remnant after first line pituitary surgery.

95% agreement

12 I consider partial biochemical resistance to SSA when IGF‐I does not reach normal values despite maximal dosing. 95% agreement

Second and third line medical treatment

13 In patients with acromegaly, who are partially resistant to SSA treatment at maximum doses, I preferentially combine
SSA with pegvisomant.

95% agreement

14 In patients with acromegaly, who are partially resistant to SSA treatment at maximum doses, I preferentially switch to
pegvisomant monotherapy and monitor tumor size

67% disagreement

15 As regards pegvisomant treatment, I recommend to initiate with daily or twice weekly injections and to increase the
dose until normalization of IGF‐I levels are achieved.

97% agreement

16 I consider a large suprasellar tumor remnant a relative contraindication for pegvisomant mono‐therapy. 54% disagreement

17 In patients with acromegaly with clinical significant growth of a residual tumor after surgery, who partially respond to
1st generation SSA treatment at maximum doses, I preferentially switch to pasireotide.

67% agreement

18 I consider treatment‐resistance to 1st generation SSA and severe headache as a relative indication for a trial with
pasireotide.

79% agreement

19 I consider known diabetes mellitus a relative contraindication for pasireotide treatment. 62% agreement

20 I consider discontinuing pasireotide treatment in all patients who develop diabetes mellitus on the drug. 64% disagreement

21 I recommend discontinuation of pasireotide if a patient develops diabetes mellitus which is not controlled by lifestyle
modifications and/or metformin.

46% agreement

22 I consider that the efficacy of DA treatment in acromegaly is too low to justify a trial of DA as mono‐therapy. 62% agreement

23 I consider that treatment of acromegaly with DA should be restricted to patients who have mild GH/IGF‐I elevations. 74% agreement

24 I consider treatment of acromegaly with a dopamine agonist (DA) only to reduce the symptoms of hyperprolactinemia 54% disagreement

25 I consider treatment of acromegaly with a dopamine agonist (DA) only in the presence of hyperprolactinemia. 54% agreement

26 I take histological results after pituitary surgery into account when making decisions about further treatment. 90% agreement

266 | ARLIEN‐SØBORG ET AL.
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meeting, recommending life‐long follow‐up in patients controlled by

medical treatment (statement 34).

3.3 | Country‐specific consensus

Country‐specific consensus in the third round is shown inTable 2. Two of

the five participating endocrinologists from Norway answered the third

round. Panelists from Denmark, Sweden, Finland and Iceland agreed on

surgery as first choice in all eliglible patients (statement 1). However, the

majority also considered first‐generation SSA as first choice in patients

with low probability of complete resection (statement 4). A large

suprasellar tumor remnant was considered a relative contraindication

for pegvisomant monotherapy only among panelists from Finland

(statement 16). Panelists from Norway, Finland, and Iceland reached

consensus on treatment with pasireotide in patients who fail to respond

sufficiently to first‐generation SSA and/or complain about severe

headache (statement 17, 18). In addition, Finland, and Iceland agreed

that the efficacy of DA treatment in acromegaly is too low to justify a trial

of DA as monotherapy and if so, it should be restricted to patients with

mild GH/IGF‐I elevations, which endocrinologist from Sweden also

supported.

Panelists from all countries agreed about the need for life‐long

follow‐up in patients controlled by medical treatment.

4 | DISCUSSION

In the present study using the Delphi method, 47 endocrinologists

from the Nordic countries achieved consensus on 41% of statements

concerning the treatment and follow‐up of acromegaly. Overall, there

was agreement to recommend pituitary surgery as first line

treatment. There was wide agreement to recommend first‐

generation SSA treatment after failed surgery and to consider repeat

surgery. Panelists also agreed to recommend combination therapy

with first‐generation SSA and pegvisomant as second‐ or third‐line

treatment. Notably, considerable disagreement prevailed regarding

pegvisomant monotherapy, and the therapeutic role of both

pasireotide and dopamine agonists (Figure 1).

Although most panelists agreed on surgery as the first choice, some

also considered first line therapy with first‐generation SSA in case of low

probability for surgical cure, which resonates well with existing

recommendations.4 Agreement was achieved about first‐generation

SSA as second line treatment in case of significant persistent disease

regardless of any pituitary tumor remnant. Further, consensus was

achieved on repeating surgery in the presence of clinically significant

persistent disease in patients with a potentially resectable residual after

initial surgery, which is in line with a current consensus statement.4

The panel favored pegvisomant as add‐on to first‐generation SSA

treatment rather than as mono therapy. According to current

TABLE 1 (Continued)

No. Statement

Treatment of acromegaly in relation to pregnancy

27 I recommend surgery as first‐line therapy in women with newly diagnosed acromegaly seeking pregnancy. 100% agreement

28 I recommend postponing acromegaly treatment in a newly diagnosed and pregnant woman with mild symptoms and
signs until after delivery.

97% agreement

29 I usually recommend stopping medical treatment once pregnancy is established. 97% agreement

30 I recommend to initiate/restart treatment with 1st generation SSA in a pregnant woman who has marked symptoms
and/or tumor growth.

85% agreement

31 I recommend 1st generation SSA treatment until conception for women with acromegaly seeking pregnancy, who have

an indication for medical treatment and are ineligible for surgery.

92% agreement

32 I recommend discontinuing 1st generation SSA and pegvisomant treatment approximately 2 months before attempts to

conceive, with use of short‐acting octreotide where necessary until conception.

51% disagreement

33 I consider to advise against breastfeeding in women who need medical therapy after parturition. 55% agreement

Long‐term follow‐up after disease control

34 I consider recommending life‐long follow‐up in patients controlled by medical treatment. 97% agreement

35 I consider recommending follow‐up for 5 years in patients who have been biochemically controlled by surgery‐only and
do not require treatment for pituitary insufficiency.

72% disagreement

36 I consider recommending follow‐up for 10 years in patients who have been biochemically controlled by surgery‐only
and do not require treatment for pituitary insufficiency.

64% agreement

37 I consider recommending life‐long follow‐up for patients who are biochemically controlled by surgery‐only and do not

require treatment for pituitary insufficiency.

56% agreement

Note: Results from the third round in the Delphi process.
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guidelines combination therapy with pegvisomant and first‐

generation SSA can be considered in patients not controlled by

SSA as monotherapy 3,4,17–19 as combination therapy has proven

efficacious and safe in several investigator‐initiated trials 9,10,20,21

and may also be cost‐effective.9,22,23 Still, it is not a licensed

treatment modality.

Lack of consensus remained as regards the role of debulking pituitary

surgery in cases with a low likelihood of complete resection. Similarly, the

value of preoperative SSA treatment was questioned by the panel. This

treatment has been tested in five randomized clinical trials24–28 and

subjected to several meta‐analyses.29–32 Current consensus statements

only recommend preoperative SSA treatment in individual cases where

the likelihood of surgical cure is considered low.4,17,33

Consensus was not reached regarding the management of

asymptomatic patients with marginally elevated GH/IGF‐I postsur-

gery in the absence of a significant tumor remnant or disease‐specific

comorbidity. This is noteworthy, considering the increasing incidence

of pituitary incidentalomas including some with mildly increased GH/

IGF‐I levels.34,35

Pasireotide LAR, which is a second‐generation SSA with a

stronger and broader affinity to somatostatin receptors including

subtype 5, has proven more efficacious than first generation‐SSA

in patients with inadequately controlled acromegaly.11 In addi-

tion, pasireotide LAR may be favorable when tumor volume and

headache are relevant issues.11,12 In the present survey, 79% of

the panel recommended to initiate treatment with pasireotide in

patients with treatment‐resistance to first‐generation SSA and

severe headache. It is well known that pasireotide may induce

hyperglycemia due to suppression of insulin and glucagon‐like

peptide 1 (GLP1) secretion wherefore it is recommended only to

be considered in patients with normal glucose tolerance.13,14 In

the survey, panelists did not agree whether a history of diabetes

mellitus is a relative contraindication for pasireotide and whether

it should be discontinued if the patient develops diabetes

mellitus. Current guidelines recommend that first‐line treatment

in the occurrence of mild diabetes after pasireotide should be a

Dipeptidyl Peptidase 4 inhibitor or a GLP1 analogue.13,36

The usefulness of DA treatment in patients with acromegaly did

not reach consensus. The role of DA is limited by its relatively modest

effect and should primarily be considered in patients with mild

disease activity as an add‐on treatment independent of concomitant

hyperprolactinemia.3,4,37

Acromegaly is a rare disorder in which the average age of the

female patient at the time of diagnosis is 44 years, wherefore

pregnancies are relatively rare.38 According to a nation‐wide study,

the frequency of pregnancy in patients with acromegaly is signifi-

cantly reduced compared to age‐matched healthy females.39 The

panel's view on the approach to pregnancy in acromegaly was

generally in accordance with a recently published guideline40 as

regards treatment indications and modalities.40–43 Lack of consensus

persisted regarding breastfeeding in women receiving medical

therapy after parturition even though recent guidelines recommend

avoiding the use SSA and pegvisomant in this situation.40

Though panelist agreed on life‐long follow‐up in patients

controlled by medical treatment, the follow‐up of patients controlled

by surgery‐only without pituitary insufficiency seemed controversial

and perhaps driven by country‐specific guidelines and practice.

In the present survey, consensus on treatment of acromegaly

within the Nordic countries was quite homogeneous, which may

reflect the relatively similar organization of a tax‐funded health care

systems including unfettered access to all inhabitants. Certain

country‐specific differences, however, appeared including a prefer-

ence in Finland for both pasireotide and dopamine agonists. The role

of radiotherapy in acromegaly treatment was not included in the

current statements since it was considered that this modality is

indicated only in the rare cases where control of tumor mass is

otherwise unattainable.3,4 This standpoint is, however, not necessar-

ily uniformly shared.

Certain limitations of this study merit attention. Our selection of

experts may have been biased, but our aim was to include every

specialist who manage acromegaly patients on a regular basis.

Moreover, despite efforts to provide unambiguous statements they

still leave room for individual interpretation. As an example, it may

appear contradictory that a vast majority of the panel consider

surgery first choice treatment in all patients and, at the same time,

more than half of the panel also consider SSA first choice in a patient

with no visual pathway involvement and a low probability of

complete resection. Certainly, the sum of statements are unlikely to

encompass every combination of treatment and follow‐up of

acromegaly.

Finally, the threshold of 80% for consensus is arbitrary albeit

used in previous consensus‐building surveys.44

In conclusion, this survey reflects the management of acromegaly

in specialized centers in the Nordic countries. A relatively large

degree of disagreement existed among the experts, which probably

reflects the complexity of the disease and a shortage of evidence‐

based data. While awaiting the latter, personalized treatment, clinical

F IGURE 1 Consensus and controversies on the management and
follow‐up of acromegalybased on the Nordic Delphi consensus
survey. White boxes indicate consensus, whereas grey boxes indicate
lack of consensus. SA, First‐generation somatostatin analogues; TS
surgery, Transsphenoidal surgery.
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acumen and continuous discussions of treatment guidelines seem the

best way to minimize noise and bias.

AFFILIATIONS
1Department of Endocrinology and Internal Medicine, Aarhus University

Hospital, Aarhus, Denmark

2Department of Endocrinology, Aalborg University Hospital, Aarhus, Denmark

3Steno Diabetes Center North Jutland, Aalborg, Denmark

4Oslo University Hospital, Oslo, Norway

5Copenhagen University Hospital—Herlev and Gentofte, Kobenhavn, Denmark

6Copenhagen University Hospital, Kobenhavn, Denmark

7Odense University Hospital, Odense, Denmark

8Akershus University Hospital, lørenskog, Norway

9Haukeland University Hospital, Bergen, Norway

10Department of Public Health and Clinical Medicine, Umeå University and

Norrlands University Hospital, Umea, Sweden

11Karolinska University Hospital, Sweden

12School of Medical Sciences, Faculty of Medicine and Health, Örebro

University, Sweden

13Department of Medicine, Örebro University Hospital, Örebro, Sweden

14Department of Endocrinology and the Department of Health, Medicine and

Caring Sciences, Linköping University, Linköping, Sweden

15Uppsala University Hospital, Uppsala, Sweden

16Department of Endocrinology, Sahlgrenska University Hospital, Göteborg,

Sweden

17Department of Internal Medicine and Clinical Nutrition, Sahlgrenska

Academy, University of Gothenburg & Sahlgrenska University Hospital,

Gothenburg, Sweden

18Cardiovascular, Renal and Metabolism (CVRM), BioPharmaceuticals R&D,

AstraZeneca, Gothenburg, Sweden

19The National University Hospital of Iceland, Gothenburg, Iceland

20School of Medicine, University of Iceland, Reykjavik, Iceland

21Department of Endocrinology, St. Olavs hospital, Trondheim University

Hospital, Trondheim, Norway

22Department of Clinical and Molecular Medicine, Norwegian University of

Science and Technology (NTNU), Trondheim, Norway

23Helsinki University Hospital, Helsinki, Finland

24Tampere University Hospital, Tampere, Finland

25Kuopio University Hospital, Kuopio, Finland

26Oulu University Hospital, Oulu, Finland

27Turku University Hospital, Turku, Finland

28Skåne University Hospital, Lund University, Malmo, Sweden

CONFLICT OF INTEREST STATEMENT

Jens Otto Lunde Jørgensen and Jakob Dal have received unrestricted

research grants and lecture fees from Pfizer and IPSEN. Mai C. Arlien‐

Søborg has received lecture fees from Pfizer. Daniel Olsson has

served as a consultant for Ipsen, Pfizer, Novo Nordisk, and Sandoz;

has received research grants from Sandoz and Pfizer; and is an

employee at AstraZeneca as of 30 August 2021. This work was

supported by an unrestricted research grant from Pfizer. The other

authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data set generated and analysed during the current study is

available from the corresponding author on request.

ORCID

Mai C. Arlien‐Søborg http://orcid.org/0000-0001-8424-558X

Mikkel Andreassen http://orcid.org/0000-0002-1656-3516

Jesper Krogh http://orcid.org/0000-0003-4834-6724

Per Dahlqvist http://orcid.org/0000-0002-6471-9503

Maria Petersson http://orcid.org/0000-0002-2970-8593

Bertil Ekman http://orcid.org/0000-0001-8732-7361

Oskar Ragnarsson http://orcid.org/0000-0003-0204-9492

Marianna Viukari http://orcid.org/0000-0001-9720-5026

Camilla Schalin‐Jäntti http://orcid.org/0000-0002-2428-0161

Jens Otto Lunde Jørgensen http://orcid.org/0000-0001-

7408-1526

REFERENCES

1. Dal J, Feldt‐Rasmussen U, Andersen M, et al. Acromegaly incidence,
prevalence, complications and long‐term prognosis: a nationwide
cohort study. Eur J Endocrinol. 2016;175(3):181‐190.

2. Gadelha MR, Kasuki L, Lim DST, Fleseriu M. Systemic complications

of acromegaly and the impact of the current treatment landscape: an
update. Endocr Rev. 2019;40(1):268‐332.

3. Fleseriu M, Biller BMK, Freda PU, et al. A pituitary society update to
acromegaly management guidelines. Pituitary. 2021;24(1):1‐13.

4. Giustina A, Barkhoudarian G, Beckers A, et al. Multidisciplinary
management of acromegaly: a consensus. Rev Endoc Metabol Diso.
2020;21(4):667‐678.

5. Antunes X, Ventura N, Camilo GB, et al. Predictors of surgical
outcome and early criteria of remission in acromegaly. Endocrine.

2018;60(3):415‐422.
6. Zamanipoor Najafabadi AH, van der Meulen M, Priego Zurita AL,

et al. Starting point for benchmarking outcomes and reporting of
pituitary adenoma surgery within the european reference network
on rare endocrine conditions (Endo‐ERN): results from a meta‐
analysis and survey study. Endocr Connect. 2023;12(1):e220349.

7. Bollerslev J, Heck A, Olarescu NC. Management of endocrine
disease: individualised management of acromegaly. Eur J Endocrinol.
2019;181(2):R57‐R71.

8. 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):1171‐1177.
9. Neggers SJCMM, Franck SE, de Rooij FWM, et al. Long‐term

efficacy and safety of pegvisomant in combination with long‐acting
somatostatin analogs in acromegaly. J Clin Endocrinol Metabol.

2014;99(10):3644‐3652.
10. Jørgensen JOL, Feldt‐Rasmussen U, Frystyk J, et al. Cotreatment of

acromegaly with a somatostatin analog and a growth hormone receptor
antagonist. J Clin Endocrinol Metabol. 2005;90(10):5627‐5631.

11. Gadelha MR, Bronstein MD, Brue T, et al. Pasireotide versus
continued treatment with octreotide or lanreotide in patients with
inadequately controlled acromegaly (PAOLA): a randomised, phase 3
trial. Lancet Diab Endocrinol. 2014;2(11):875‐884.

12. Mondin A, Manara R, Voltan G, et al. Pasireotide‐Induced shrinkage

in GH and ACTH secreting pituitary adenoma: a systematic review
and meta‐analysis. Front Endocrinol. 2022;13:935759.

13. Coopmans EC, Muhammad A, van der Lely AJ, Janssen JAMJL,
Neggers SJCMM. How to position pasireotide LAR treatment in
acromegaly. j Clinical Endocrinol Metabol. 2019;104(6):1978‐1988.

272 | ARLIEN‐SØBORG ET AL.

 13652265, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cen.15095 by A

alborg U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://orcid.org/0000-0001-8424-558X
http://orcid.org/0000-0002-1656-3516
http://orcid.org/0000-0003-4834-6724
http://orcid.org/0000-0002-6471-9503
http://orcid.org/0000-0002-2970-8593
http://orcid.org/0000-0001-8732-7361
http://orcid.org/0000-0003-0204-9492
http://orcid.org/0000-0001-9720-5026
http://orcid.org/0000-0002-2428-0161
http://orcid.org/0000-0001-7408-1526
http://orcid.org/0000-0001-7408-1526


14. Gadelha MR, Gu F, Bronstein MD, et al. Risk factors and
management of pasireotide‐associated hyperglycemia in acromeg-
aly. Endocr Connect. 2020;9(12):1178‐1190.

15. Lim DST, Fleseriu M. Personalized medical treatment of patients

with acromegaly: a review. Endocrine Practice. 2022;28(3):321‐332.
16. Boulkedid R, Abdoul H, Loustau M, Sibony O, Alberti C. Using and

reporting the Delphi method for selecting healthcare quality
indicators: a systematic review. PLoS One. 2011;6(6):e20476.

17. Melmed S, Bronstein MD, Chanson P, et al. A consensus statement

on acromegaly therapeutic outcomes. Nat Rev Endocrinol.
2018;14(9):552‐561.

18. Fleseriu M, Langlois F, Lim DST, Varlamov EV, Melmed S.
Acromegaly: pathogenesis, diagnosis, and management. Lancet

Diab Endocrinol. 2022;10(11):804‐826.
19. Giustina A, Biermasz N, Casanueva FF, et al. Consensus on criteria

for acromegaly diagnosis and remission. Pituitary. 2024;27(1):7‐22.
20. Neggers S, de Herder W, Janssen J, Feelders R, van der Lely A.

Combined treatment for acromegaly with long‐acting somatostatin

analogs and pegvisomant: long‐term safety for up to 4.5 years
(median 2.2 years) of follow‐up in 86 patients. Eur J Endocrinol.
2009;160(4):529‐533.

21. Neggers SJCMM, Muhammad A, van der Lely AJ. Pegvisomant

treatment in acromegaly. Neuroendocrinology. 2016;103(1):59‐65.
22. Bonert V, Mirocha J, Carmichael J, Yuen KCJ, Araki T, Melmed S.

Cost‐Effectiveness and efficacy of a novel combination regimen in
acromegaly: A prospective, randomized trial. J Clin Endocrinol

Metabol. 2020;105(9):e3236‐e3245.
23. Coopmans EC, van Meyel SWF, van der Lely AJ, Neggers SJCMM.

The position of combined medical treatment in acromegaly. Arch
Endocrinol Metabol. 2019;63(6):646‐652.

24. Carlsen SM, Lund‐Johansen M, Schreiner T, et al. Preoperative
octreotide treatment in newly diagnosed acromegalic patients with

macroadenomas increases cure short‐term postoperative rates: a
prospective, randomized trial. J Clin Endocrinol Metabol. 2008;93(8):
2984‐2990.

25. Shen M, Shou X, Wang Y, et al. Effect of presurgical long‐acting
octreotide treatment in acromegaly patients with invasive pituitary

macroadenomas: a prospective randomized study. Endocr J.
2010;57(12):1035‐1044.

26. Mao Z, Zhu Y, Tang H, et al. Preoperative lanreotide treatment in

acromegalic patients with macroadenomas increases short‐term
postoperative cure rates: a prospective, randomised trial. Eur

J Endocrinol. 2010;162(4):661‐666.
27. Li ZQ, Quan Z, Tian HL, Cheng M. Preoperative lanreotide treatment

improves outcome in patients with acromegaly resulting from
invasive pituitary macroadenoma. J Int Med Res. 2012;40(2):

517‐524.
28. Fougner SL, Bollerslev J, Svartberg J, Øksnes M, Cooper J,

Carlsen SM. Preoperative octreotide treatment of acromegaly:
long‐term results of a randomised controlled trial. Eur J Endocrinol.
2014;171(2):229‐235.

29. Nunes VS, Correa JMS, Puga MES, Silva EMK, Boguszewski CL.
Preoperative somatostatin analogues versus direct transsphenoidal
surgery for newly‐diagnosed acromegaly patients: a systematic
review and meta‐analysis using the GRADE system. Pituitary.
2015;18(4):500‐508.

30. Pita‐Gutierrez F, Pertega‐Diaz S, Pita‐Fernandez S, et al. Place of
preoperative treatment of acromegaly with somatostatin analog on
surgical outcome: a systematic review and meta‐analysis. PLoS One.
2013;8(4):e61523.

31. Papaioannou C, Druce M. Preoperative medical treatments and
surgical approaches for acromegaly: a systematic review. Clin

Endocrinol. 2023;98(1):14‐31.
32. Yang C, Li G, Jiang S, Bao X, Wang R. Preoperative somatostatin

analogues in patients with newly‐diagnosed acromegaly: a system-

atic review and meta‐analysis of comparative studies. Sci Rep.
2019;9(1):14070.

33. Losa M, Bollerslev J. Pros and cons in endocrine practice: pre‐
surgical treatment with somatostatin analogues in acromegaly.
Endocrine. 2016;52(3):451‐457.

34. Tjörnstrand A, Gunnarsson K, Evert M, et al. The incidence rate of
pituitary adenomas in Western Sweden for the period 2001‐2011.
Eur J Endocrinol. 2014;171(4):519‐526.

35. Raappana A, Koivukangas J, Ebeling T, Pirilä T. Incidence of pituitary
adenomas in Northern Finland in 1992‐2007. J of Clinical Endocrinol
Metabol. 2010;95(9):4268‐4275.

36. Wolf P, Dormoy A, Maione L, et al. Impairment in insulin secretion
without changes in insulin resistance explains hyperglycemia in
patients with acromegaly treated with pasireotide LAR. Endocr

Connect. 2022;11(12):e220296.
37. Kuhn E, Chanson P. Cabergoline in acromegaly. Pituitary. 2017;20(1):

121‐128.
38. Dal J, Skov BG, Andersen M, et al. Sex differences in acromegaly at

diagnosis: a nationwide cohort study and meta‐analysis of the

literature. Clin Endocrinol. 2021;94(4):625‐635.
39. Dal J, Nielsen EH, Rasmussen UF, et al. Disease control and gender

predict the socioeconomic effects of acromegaly: a nationwide
cohort study. J Clin Endocrinol Metabol. 2020;105(9):2975‐2982.

40. Luger A, Broersen LHA, Biermasz NR, et al. ESE clinical practice

guideline on functioning and nonfunctioning pituitary adenomas in
pregnancy. Eur J Endocrinol. 2021;185(3):G1‐G33.

41. Muhammad A, Neggers SJ, van der Lely AJ. Pregnancy and
acromegaly. Pituitary. 2017;20(1):179‐184.

42. Vialon M, Grunenwald S, Mouly C, Vezzosi D, Bennet A, Caron P. First‐
generation somatostatin receptor ligands and pregnancy: lesson from
women with acromegaly. Endocrine. 2020;70(2):396‐403.

43. Katznelson L, Laws Jr. ER, Melmed S, et al. Acromegaly: an
endocrine society clinical practice guideline. J Clin Endocrinol

Metabol. 2014;99(11):3933‐3951.
44. Tritos NA, Fazeli PK, McCormack A, et al. Pituitary Society Delphi

Survey: an international perspective on endocrine management of
patients undergoing transsphenoidal surgery for pituitary adenomas.
Pituitary. 2022;25(1):64‐73.

How to cite this article: Arlien‐Søborg MC, Dal J, Heck A,

et al. Acromegaly management in the Nordic countries: a

Delphi consensus survey. Clin Endocrinol (Oxf). 2024;101:

263‐273. doi:10.1111/cen.15095

ARLIEN‐SØBORG ET AL. | 273

 13652265, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cen.15095 by A

alborg U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/cen.15095

	Acromegaly management in the Nordic countries: A Delphi consensus survey
	1 INTRODUCTION
	2 MATERIALS AND METHODS
	3 RESULTS
	3.1 First Delphi round
	3.2 Second and third Delphi round
	3.3 Country-specific consensus

	4 DISCUSSION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES




