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Abstract To determine whether peer-reviewed consensus

statements have changed clinical practice, we surveyed

acromegaly care in specialist centers across the globe, and

determined the degree of adherence to published consensus

guidelines on acromegaly management. Sixty-five acro-

megaly experts who participated in the 7th Acromegaly

Consensus Workshop in March 2009 responded. Results

indicated that the most common referring sources for

acromegaly patients were other endocrinologists (in 26%

of centers), neurosurgeons (25%) and primary care physi-

cians (21%). In sixty-nine percent of patients, biochemical

diagnoses were made by evaluating results of a combina-

tion of growth hormone (GH) nadir/basal GH and elevated

insulin like growth factor-I (IGF-I) levels. In both Europe

and the USA, neurosurgery was the treatment of choice for

GH-secreting microadenomas and for macroadenomas with

compromised visual function. The most widely used cri-

teria for neurosurgical outcome assessment were combined

measurements of IGF-I and GH levels after oral glucose

tolerance test (OGTT) 3 months after surgery. Ninety-eight

percent of respondents stated that primary treatment with

somatostatin receptor ligands (SRLs) was indicated at least

sometime during the management of acromegaly patients.

In nearly all centers (96%), the use of pegvisomant

monotherapy was restricted to patients who had failed

to achieve biochemical control with SRL therapy.

The observation that most centers followed consensus

statement recommendations encourages the future utility of

these workshops aimed to create uniform management

standards for acromegaly.
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Introduction

Acromegaly is a rare disease caused by a growth hormone

(GH)-secreting pituitary adenoma resulting in excess cir-

culating levels of GH and insulin like growth factor-I (IGF-

I) causing increased co-morbidities and mortality [1], The

estimated disease prevalence is 40–70 cases per million

with an annual incidence of 3–4 new cases per million [1,

2] or higher [3, 4]. A cross-sectional study in Belgium

reported the prevalence of acromegaly to be 100–130 cases

per million inhabitants [3], and a study conducted in Ger-

many measuring IGF-I levels to screen for acromegaly

found the calculated population prevalence to be 1034

cases per million [4].

During the natural course of acromegaly, considerable

morbidity and mortality is caused by cardiovascular,

respiratory and metabolic co-morbidities [5–8]. Approa-

ches to acromegaly management are surgery and/or medi-

cal treatment, while radiation therapy is generally restricted

to a small proportion of patients [9, 10]. Each treatment

approach has distinct advantages and disadvantages, but

optimal treatment should reduce morbidity and normalize

life expectancy. Ten years ago, consensus-driven guide-

lines for diagnosis and optimal management of acromegaly

were not available. This led to convening of the first

Acromegaly Consensus Workshop in 1999, which was

followed by subsequent meetings producing seven con-

sensus documents guiding evidence-based diagnosis and

management of acromegaly [9–15].

A major aim of the regular Acromegaly Consensus

Workshops is to produce recommendations of best clinical

practice among endocrinology, neurosurgery and radio-

therapy specialists [11]. However, in the 10 years since the

first consensus statement, it is not known if these publi-

cations have influenced clinical practice. Thus far, a single

analytical evaluation was restricted to the published

guidelines on acromegaly cardiovascular complications

[16]. Here we report results of a survey aimed to compare

clinical practice in specialist centers across the globe, and

determine the degree of adherence to published consensus

guidelines.

Methods

A questionnaire (Appendix) was developed to assess

adherence of clinical practice to consensus statements on

the management of acromegaly. Questions mirrored the

content of these statements. Questionnaires were issued to

participating centers by December 15 2008 and those

returned by email before January 31 2009 were included in

the analysis. The questionnaire was answered by 65 of 73

experts that participated in the 7th Acromegaly Consensus

Group meeting held in March 2009.

Results

Responses

Responses were received from representatives of 16 US

centers, 12 European countries including Belgium, The

Czech Republic, Denmark, France, Italy, The Netherlands,

Norway, Portugal, Spain, Sweden, Turkey and the UK, as

well as Australia, New Zealand, Brazil, Canada, China,

Israel and Mexico. Sixty-five (89%) completed question-

naires were returned by the designated deadline, and par-

ticipants are listed in the Acknowledgments section.

Patients and participating centers

Eighty-four percent of participants reported managing

more than 50 patients with acromegaly at the time of the

survey, 11% managed 25–50 patients, 3% managed 10–24

patients, and 2% managed fewer than 10 patients. A higher

proportion of physicians managed more than 50 patients in

Europe and other countries (90%) than in the USA (69%).

Most European respondents managed more than 5 new

patients annually (33% diagnosed [10 patients/year; 41%

diagnosed 5–10 patients/year), with higher diagnosis rates

of new patients in the USA (63% diagnosed [10 patients/

year; 31% diagnosed 5–10 patients/year).

The most frequent referring specialists reported were

other endocrinologists (in 26% of centers), neurosurgeons

(25%) and primary care physicians (21%). However, there

were regional differences with 64% of patients in the USA

being referred by a neurosurgeon compared to 25% of

patients in Europe and other countries. Most acromegaly

patient referrals in Europe originated with other endocri-

nologists (39%) or primary care physicians (32%).

Diagnosis and treatment

The survey revealed that 69% of respondents established

the biochemical diagnosis of acromegaly using results of a

combination of nadir/basal GH measurements and IGF-I

levels. Thirteen percent relied solely on nadir GH levels

during an oral glucose tolerance test (OGTT), and 18%

used only elevated IGF-I levels as the biochemical

criterion.
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Tumor mass and anatomic characteristics were the main

factors that determined choice of treatment (79% of

respondents; Fig. 1a). The second most important factor

determining treatment choice was the degree of GH and

IGF-I elevation (41%). Other factors such as patient pref-

erence (30%) and cardiovascular function (14%) were

second-choice factors for determining treatment choice

(Fig. 1b). Collectively, tumor mass characteristics and

increased GH and IGF-I levels were the main determinants

of treatment choice.

In both Europe and the USA, transsphenoidal surgical

resection was the treatment of choice for microadenomas

(90% and 94%, respectively). However, 10% of European

and 6% of USA respondents opted for somatostatin

receptor ligands (SRLs) as the treatment of choice

for microadenoma. For macroadenomas with visual com-

promise, neurosurgery was equivalently ranked as the

treatment of choice in both Europe (92%) and the USA

(94%), and SRL therapy accounted for the remainder of

responses. Responses concerning treatment of macroade-

nomas without visual compromise were diverse, with 53%

of respondents opting for neurosurgery as the treatment of

choice and 42% preferring the use of SRLs. In the USA,

neurosurgery was the predominant treatment of choice

(81%), whereas in Europe either neurosurgery (45%) or

treatment with SRLs (49%) was considered the preferred

treatment for macroadenomas without visual compromise.

Among the 75% of respondents sometimes undertaking

pre-surgical treatment with SRLs, multiple reasons were

offered for this approach including: reducing anesthesia

risk (35% of all responses); to attain pre-surgical bio-

chemical control (24%); delay of surgical intervention

(19%); patient preference (12%); and evidence-based

practice (10%). Only 2% of respondents never used pre-

surgical SRL treatment, and 23% always used pre-surgical

SRL treatment.

When neurosurgery was considered as the treatment of

choice, the selection was based largely on the level of

surgical experience with pituitary surgery (42% of all

responses). Availability of an expert neurosurgeon within

the respondent’s respective center, published results, and

patient preference were also important factors in making

the decision to proceed with neurosurgery (21, 16 and 14%,

respectively).

Ninety-eight percent of respondents stated that primary

treatment with SRLs was indicated at least sometime in all

acromegaly patients (Fig. 2a). Primary therapy with SRLs

was favored in Europe and the rest of the world (2%

always, 42% often, 54% sometimes) compared with the

USA (19% often, 81% sometimes). The most frequent

indication given for SRL primary therapy was the presence

of a macroadenoma with lateral extension with or without

cavernous sinus invasion (51% of all responses) (Fig. 2b).

Assessment of outcome

The most widely used method for assessment of post-

operative outcome was a combined measurement of IGF-I

and GH after OGTT at 3 months (35%; Fig. 3a). Among

those who always relied on the same criteria to assess

surgical outcome (39% of respondents), 84% used mea-

surement of IGF-I and GH after OGTT at 3 months. SRL

treatment outcomes were assessed mostly by combined

IGF-I and GH measurements after 6 months (49%;

Fig. 3b), and a further 15% undertook this assessment at

12 months. Most centers (61%) used a single method to

evaluate the outcome of SRL treatment, and among these, 2

of 3 (67%) used combined IGF-I and GH measurements at

6 months to assess outcome.
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Fig. 1 The two main criteria for choice of therapy in acromegaly.

a First criteria. b Second criteria
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Use of pegvisomant

Pegvisomant was used as monotherapy in 71% of the

centers included in this survey. This practice was more

frequent in the USA (94%) than in Europe and other

countries (65%). In nearly all centers (96%), the use of

pegvisomant monotherapy was restricted to patients who

were not controlled by SRL therapy. No centers in Europe

or the rest of the world used pegvisomant monotherapy as

first-line treatment, but 13% of centers in the USA did

employ this approach. Combination therapy with SRLs and

pegvisomant was used in a large proportion of centers

(81%) with a slightly higher prevalence in the USA (94%)

than in Europe (76%). In most centers (93% USA, 97%

Europe) combination therapy was used only after failed

SRL therapy.

Discussion

Survey respondents included physicians who represented

clinical specialties involved in the active management of

patients with acromegaly, and represented centers of

excellence in twelve European countries, sixteen US cen-

ters and seven countries outside of Europe and the USA.

In general, despite the diversity of respondents and an

uneven geographical distribution of participants, physi-

cians included in this survey manage patients with acro-

megaly in a manner consistent with recent consensus

statements [9–15]. Differences in patient management in

the USA as compared with other countries related mainly

to choice of primary medical therapy; SRL was used more

frequently in Europe than in the USA, while pegvisomant

was used only in the USA as first-line monotherapy.

Although clinical manifestations of acromegaly are well

established, there is limited information relating to the type

of medical professional who recognizes the syndrome and

refers patients for specialist evaluation and management

[17]. The results reported here regarding the most frequent

a 

0

10

20

30

40

50

60

70

80

90

100

Never Sometimes Often Always

R
es

po
ns

es
 (

%
) 

R
es

po
ns

es
 (

%
) 

How often is primary treatment with SRLs indicated

b 

0

10

20

30

40

50

60

70

80

90

100

M
ac

ro
ad

en
om

a 
w

ith
 la

te
ra

l
ex

te
ns

io
n

M
ac

ro
ad

en
om

a 
w

ith
ou

t 
co

m
pr

es
si

ve
 s

ym
tp

om
s

P
at

ie
nt

 p
re

fe
re

nc
e

E
ld

er
ly

 p
at

ie
nt

First choice indication

Fig. 2 Primary SRL treatment. a How often indicated. b First choice

reasons for primary SRL treatment
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Fig. 3 Assessing outcomes of surgery and SRL therapy. a Surgery.

b SRL therapy

128 Pituitary (2011) 14:125–133

123



referring specialist are interesting, with other endocrinol-

ogists, neurosurgeons and primary care physicians each

accounting for about one quarter of referrals to specialist

centers. There were clear global differences in referral

patterns, with 64% of referrals in the USA being made by

neurosurgeons compared with only 25% in Europe and the

rest of the world. This was possibly due to patients in USA

being referred because of the presence of a pituitary ade-

noma, while in Europe referrals are made due to the

diagnosis of an acromegaly clinical syndrome. Alterna-

tively, it can be hypothesized that US primary care phy-

sicians perform baseline endocrine screening tests and then

refer the patient directly for surgery to the neurosur-

geon bypassing an endocrinologist, while in Europe the

diagnosis is more commonly made by specialist

endocrinologists.

Despite acromegaly being a rare disease, most physi-

cians included in this survey managed more than 50

patients and had at least five new patient referrals per year,

reflecting the specialized nature of survey participants.

Biochemical diagnoses of acromegaly were mainly made

using a combination of GH nadir/basal GH and IGF-I

measurements. These are appropriate, as elevated IGF-I

levels and a failure to suppress GH during an OGTT

confirm the diagnosis [14, 18]. In most cases, nadir GH

levels of less than 1 lg/l preclude a diagnosis of acro-

megaly [11, 19]. However, up to 25% of cases may exhibit

normal levels of GH but elevated IGF-I levels [19–21], and

therefore, the notion that measuring both hormones is

important, which is in line also with consensus statements

[11, 14], was well accepted among respondents.

It is well recognized that transsphenoidal surgery is the

treatment of choice for intrasellar microadenomas, non-

invasive macroadenomas, and when the tumor causes local

compression symptoms [10]. In this survey, most centers

reported adherence to this principle, and tumor mass and

characteristics were the main determinants for choice of

treatment. However, in a few centers SRLs were used as

first-line treatment in microadenomas and macroadenomas

with visual compromise; a choice that is not in line with

consensus guidelines [9, 10]. This probably reflects local

situations (for example, unavailability of an expert neuro-

surgeon), patient preference and confidence in the emerg-

ing evidence of a shrinkage effect of SRLs [22]. In patients

harboring macroadenomas without visual compromise,

treatment with SRLs was more frequently practiced in

Europe than in the USA, possibly due to a greater experi-

ence with the use of primary SRL treatments in European

centers [22, 23]. Alternatively, it may be hypothesized that

these regional differences (including the use of radiother-

apy as primary treatment in some countries, which is

not recommended in the consensus guidelines) may be

influenced by differences in national health infrastructures

and policies (even within Europe).

Expertise in surgical management of acromegaly is

important and success rates are enhanced when surgery is

performed by an experienced pituitary neurosurgeon [10,

24, 25]. This was a major determinant of treatment choice

among those surveyed, and the respective surgeon’s

experience strongly influenced management decisions.

However, recent consensus statements recognise that first

line SRL treatment is a viable alternative option to surgery

in selected patients [10]. Nearly all respondents (98%)

stated that primary SRL treatment prior to surgery was

indicated at least sometimes for a variety of clinical indi-

cations. Such treatment was widely used at all centers, but

was more frequently applied in Europe and the rest of the

world compared with the USA. The most common indi-

cation for primary medical treatment was the presence of a

macroadenoma with features indicative of unlikely surgical

success (such as lateral extension), an approach consistent

with recent consensus statements [10].

Numerous reports state that results of monitoring both

GH and IGF-I levels are required to assess disease control

[26–29]. Therefore, the survey included questions on

methods employed to assess outcomes of surgery and of

SRL treatment. Measurements of both hormones were used

by most centers to assess post-operative outcome and SRL

therapy. These findings are consistent with the consensus

on criteria for cure of acromegaly which indicates that for

patients receiving medical treatment with an SRL, IGF-I

and GH measurements are required for assessment [14].

The timing of such measurements in the surveyed group

(3 months post-surgery, 6–12 months after starting SRL

therapy) are also broadly in line with the published

guidelines [14].

Pegvisomant, a GH receptor antagonist, provides

another medical treatment option for acromegaly [30].

Pegvisomant is highly effective in achieving clinical con-

trol of acromegaly following surgery, radiotherapy or

medical treatment [31], and exhibits efficacy in patients

who have not responded adequately to SRL treatment

[32–34]. Co-administration of SRLs and pegvisomant was

used in most centers surveyed here, but generally after

failure of SRL therapy. However, primary pegvisomant

treatment was used in the USA, and not elsewhere. This

discrepancy may reflect the fact that pegvisomant is not

approved for primary treatment in Europe. Recent guide-

lines for management of acromegaly recognize that peg-

visomant and SRL combination therapy may be beneficial

but point out that there are no studies directly comparing

combination therapy and pegvisomant monotherapy [10].

This survey was limited to participants in the Acro-

megaly Consensus Group meeting in 2009, and the general

Pituitary (2011) 14:125–133 129
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adherence to consensus statements published from this

group is perhaps expected. A wider survey of other centers

globally could provide further valuable information.

Nevertheless, this survey is the first to provide detailed

information on everyday clinical practice of acromegaly

specialists worldwide.

Despite clear treatment practice differences between the

USA and other countries, the observation that many centers

follow consensus statement recommendations is encour-

aging for future workshops aiming to create uniform evi-

dence-based guidelines for diagnosing and managing

acromegaly. The results indicate a high level of commit-

ment to consensus guidelines, which will hopefully mani-

fest in improvements in everyday lives of acromegaly

patients.
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Appendix: Survey of acromegaly global patterns of care

1. Which specialty refers your acromegalic patients to you?

Rank (from 1 to 5)

a. Primary care practitioner 

b. Rheumatologist

c. Neurosurgeon 

d. Oral surgeon

e. Other (please specify): ……………….

2. How many patients with acromegaly are directly followed in your center?

a. <10

b. 10-24

c. 25-50

d. >50

3. How many new patients are diagnosed annually in your center?

a. <3

b. 3-4

c. 5-10

d. >10

4. What is the main biochemical criterion you use for the diagnosis
of acromegaly?
Only one answer

a. Elevated basal GH 

b. GH nadir during OGTT <1 ng/ml 

c. Elevated IGF-I

d. Combined GH nadir/ basal GH and IGF-I

e. GH >2.5 ng/ml on day curve

5. What are the 2 main determinations for choice of treatment?
Please specify your first 2 choices from the list below

First choice:

Second choice:

a. Tumor mass characteristics (micro / macro …)

b. Level of hormonal increase (GH / IGF-I)

c. Cardiovascular functions 

d. Patient preference

e. Age

f. Costs of treatment

g. Other (please specify)

6. What is your treatment choice for a microadenoma?
Only one answer

a. Neurosurgery

b. Somatostatin analogs

c. Pegvisomant

d. Dopamine agonists

e. Radiotherapy

f. Gamma knife

g. Other (please specify)

130 Pituitary (2011) 14:125–133
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d. Dopamine agonists

e. Radiotherapy

f. Gamma knife

g. Other (please specify)

8. What is your treatment choice for a macroadenoma WITHOUT 
visual compromise?
Only one answer

a. Neurosurgery

b. Somatostatin analogs

c. Pegvisomant

d. Dopamine agonists

e. Radiotherapy

f. Gamma knife

g. Other (please specify)

9. Patient is sent to neurosurgeon based on:

(Select all that apply)

a. Availability in my center

b. Convenience

c. Experience of the neurosurgeon

d. Published results

e. Patient preference

f. Other (please specify)

10. Pre-surgical treatment with somatostatin analogs is used:

Please specify your choice from the list below (Only one answer)

a. Always

b. Never

c. Sometimes

If SOMETIMES, please indicate reasons (Select all that apply):

a. Only if delayed scheduling of intervention

b. If anesthesia risk is increased

c. For pre-surgical metabolic control

d. Patient preference

e. Evidence based practice

11. Primary medical treatment with somatostatin analogs 

How often is primary medical treatment with somatostatin 
analogs indicated:

a. Never

b. Sometimes

c. Often

d. Always

7. What is your treatment choice for a macroadenoma WITH 
visual compromise?
Only one answer

a. Neurosurgery

b. Somatostatin analogs

c. Pegvisomant

Primary medical treatment may be indicated in:

d. IGF-I after 6 months

e. Combined IGF-I and OGTT after 3 months

f. Combined IGF-I and OGTT after 6 months

g. Basal GH after 6 months

h. GH day curve 

i. Other (please specify)

13. When and how is the outcome of somatostatin analog therapy

 assessed?

(Select all that apply)

a. IGF-I after 6 months

b. GH (day curve or OGTT) after 6 months

c. IGF-I after 12 months

d. GH (day curve or OGTT) after 12 months

e. Combined GH and IGF-I at 6 months

f. Combined GH and IGF-I at 12 months

g. Other (please specify)

14. Do you use pegvisomant as monotherapy?

a. Yes

b. No

IF YES, when? (Select all that apply)

a. First line treatment

b. After failure with somatostatin analogs

15. Do you use combination therapy (somatostatin analogs 

+ pegvisomant)?:

a. Yes

b. No

IF YES, when? (Select all that apply)

12. When and how is the outcome of neurosurgery assessed?:

(Select all that apply)

a. IGF-I after 3 months

b. GH nadir after OGTT at 3 months

c. MRI after 6 months

a. First line treatment

b. After failure with somatostatin analogs

Please specify your first 2 choices from the list below: 

First choice:

Second choice:

a. Macroadenomas with lateral extension

b. Macroadenomas without compressive symptoms

c. Patient preference

d. Elderly subjects
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