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Abstract
Purpose Acromegaly is a rare chronic disease characterized by systemic comorbidity and reduced quality of life. Although 
achieving biochemical control has always been the primary goal of acromegaly therapy, recent evidence has shown that 
the traditional assessment does not adequately capture the complexity of symptoms and patients’ perception. These find-
ings result in the need to improve a fast decision-making process of the clinician, who should not only take into account 
biochemical–instrumental criteria, but also patients’ symptoms. With the aim of supporting the clinician in the diagnostic 
and therapeutic decision-making process several disease-specific tools have been developed. The aim of this review is to 
provide a description of the acromegaly-specific tools, presenting their main features, their application in daily practice, and 
their efficacy and utility.
Methods A systematic search of Medline/PubMed, ISI-Web of Knowledge, and Google Scholar databases was done.
Results Specific instruments and questionnaires have recently been developed to assist clinicians in the assessment of acro-
megaly. These are either Patient-Reported Outcome tools, such as Acromegaly Quality of Life Questionnaire (AcroQoL) and 
Pain Assessment Acromegaly Symptom Questionnaire (PASQ), or Clinician-Reported Outcome tools, such as ACROSCORE, 
 SAGIT® and Acromegaly Disease Activity Tool  (ACRODAT®). Such tools are extremely flexible and, therefore, have been 
widely adopted by endocrinologists and other professionals, so much so that they have also been included as recommenda-
tions in the 2018 international guidelines.
Conclusion Questionnaires and tools are useful in the management of acromegaly patients. They help clinicians evaluate 
patients’ symptoms and could assist in the evaluation of disease activity.

Keywords GH · IGF-1 · AcroQOL · SAGIT® · ACRODAT®

Introduction

Acromegaly is a rare chronic disease characterized by sys-
temic comorbidity and reduced quality of life. Acromegaly 
can be difficult to detect and is rarely recognized by non-
specialist clinicians, resulting in a significant diagnostic 
delay, which inevitably causes a worsening of the patient's 
symptoms and general condition [1]. Despite the remarkable 
improvements recently achieved in acromegaly treatment, 

patient symptoms and quality of life are typically not com-
pletely under control, especially in case of active disease, 
and even in the case of good biochemical control [2].

Traditionally, the assessment of disease activity has 
always been based on biochemical (i.e., growth hormone—
GH and insulin-like growth factor 1—IGF1) and instrumen-
tal (e.g., magnetic resonance imaging—MRI) criteria, but 
over the years, it has become increasingly clear that these 
tools have multiple limitations in the diagnosis and ongoing 
clinical care of acromegaly patients. Although they certainly 
remain an essential and fundamental part of the clinician's 
decision-making process, these measures can sometimes be 
unreliable, difficult to interpret, and may not truly reflect the 
patient's health status. While several studies have shown an 
improvement in patient quality of life after treatment, sub-
stantial evidence indicates that biochemical control is not 
necessarily associated with the disappearance of symptoms, 
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leading to the persistence of various impairments (e.g., 
arthropathy, cardiovascular complications, physical changes) 
even after disease remission [3, 4]. Optimal care manage-
ment should therefore go beyond the assessment of biochem-
ical or instrumental data and equally consider patients' per-
ceptions and reported symptoms. In this regard, the patient's 
personal experience can play an invaluable role. As a result 
of these findings, specific instruments and questionnaires 
have recently been developed to assist in the acromegaly 
patient’s handling process. The goal of this review was to 
provide a description of the currently available disease-spe-
cific instruments for the management of acromegaly by ana-
lyzing the studies published in the literature. In particular, it 
aims to present their main features, their application in daily 
practice, and their efficacy and clinical utility.

Methods

We conducted a systematic review of the literature searching 
the Medline/PubMed, ISI-Web of Knowledge, and Google 
Scholar databases. The keywords “acromegaly”, “ques-
tionnaire”, “tools”, “quality of life”, “QoL”, “ACROQoL”, 
“SAGIT®”, “ACRODAT®”, “PASQ”, “SSS”, “ACRO-TSQ”, 
“ACROSCORE” “Growth hormone”, “GH”, “insulin-like 
growth factor 1”, “IGF-1”, and “disease activity” were used 
in various combinations. The search was extended to refer-
ence lists of relevant reviews. We excluded duplicate studies. 
We included prospective, cross-sectional, and basic stud-
ies, as well as meta-analyses and review articles, meeting 
the following criteria: written in English and inherent to the 
tools and questionnaire in acromegaly topic. Studies were 
included regardless of their publication status or size. Papers 
not meeting these criteria were excluded.

Questionnaires and tools in acromegaly

Specific instruments and questionnaires have recently been 
developed to support clinical evaluation and management of 
patients affected by acromegaly. Questionnaire and tools can 
be classified in Patient-Reported Outcome (PRO) tools, such 
as Acromegaly Quality of Life Questionnaire (AcroQoL) and 
the Pain Assessment Acromegaly Symptom Questionnaire 
(PASQ), and Clinician-Reported Outcome (ClinRO) tools, 
such as ACROSCORE,  SAGIT® and Acromegaly Disease 
Activity Tool  (ACRODAT®) [3–5]. Such tools are extremely 
flexible and, therefore, have been widely adopted by endo-
crinologists and other professionals, so much so that they 
have also been included as recommendations in the 2018 
international guidelines [6]. Some of these tools are also 
an effective and inexpensive screening method and some 
of them could be administered to the general population to 

detect early signs of acromegalic disease. More specifically, 
they could be used by general practitioners, dentists, or other 
professionals to identify patients with acromegaly-related 
signs and symptoms and refer them to an expert for further 
evaluation [7].

However, tools such as  ACRODAT® and  SAGIT® find 
their greatest application in monitoring disease activity dur-
ing follow-up. Indeed, some of them allow for an extremely 
thorough examination of the patient, considering both bio-
chemical and instrumental aspects, as well as the patient's 
perception of symptoms and quality of life. Stated thus, such 
a comprehensive clinical evaluation could in no way be guar-
anteed in the traditional outpatient examination due to time 
constraints [3, 5].

It is also interesting to note that these tools allow stand-
ardization of the patient's clinical condition (i.e., an analysis 
of their health status that goes beyond the clinician's per-
ception). Therefore, one of the main advantages of using 
instruments such as  ACRODAT® and  SAGIT® is the pos-
sibility of obtaining a complete and standardized assessment 
of the acromegalic patients, leading to a possible comparison 
between patients from the same center, but also from differ-
ent centers [3, 5].

Patient‑reported outcome (PRO) tools

Acromegaly Quality of Life Questionnaire (AcroQoL)

Patient quality of life (QoL) can be assessed using many 
different indices. One of the most commonly used is the 
AcroQoL questionnaire, developed specifically to assess 
HRQoL (Health-Related QoL) in acromegalic patients by 
Webb et al. and first validated in 2002 [8].

Originally developed in Spanish and later translated into 
English, AcroQoL is currently available in 12 languages: 
Spanish, English, German, Dutch, French, Italian, Greek, 
Portuguese, Turkish, Swedish, Hungarian, and Polish. Stud-
ies using different languages AcroQoL are shown in Table 1. 
AcroQoL is now considered an excellent tool that clinicians 
can combine with the outpatient visit to improve patient 
follow-up [9–55].

The questionnaire is designed to be easily used in outpa-
tient clinical practice. It is simple, self-reported, and short, 
taking an average of 7 min to complete. It consists of 22 
items, presented in Fig. 1, which the patient must complete 
by ticking the answer, among those listed, that best describes 
the frequency of the event or the degree of agreement with 
the statement expressed by the item [3]. It uses a Likert scale 
from 0 to 5. The 22 items survey different aspects of the 
patient's life: 8 items explore the physical aspect, 14 the psy-
chological aspects, 7 items physical appearance, and 7 items 
are used to determine the personal relationships (Fig. 1). The 
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highest achievable score is 110 (100%) and corresponds to 
an optimal QoL, while the lowest score is 22 (0%) [3, 8, 16].

In the literature, AcroQoL is one of the most frequently 
used disease-specific questionnaires, especially when assess-
ing changes in QoL after therapy and/or correlation with 
normalization of laboratory parameters. As mentioned 
above, some studies show significant improvement in quality 
of life in patients assessed before and after initiation of treat-
ment, or higher AcroQoL scores in well-controlled patients 
compared with those with active disease [3, 4]. Current stud-
ies agree on the presence of a decrease in quality of life 
in acromegaly patients compared to the general population 
and on the possibility of improvement after therapy. At the 
same time, other studies also point to the possibility that 
normalization of quality of life is never achieved, even with 
optimal biochemical control. In this context, studies such 
as the one by Paisley et al. from 2007 [22] should be men-
tioned, but also some more recent ones, such as that of Bro-
ersen et al. from 2021 [4], that of Wolters et al. from 2020 
[15], or that of Guo et al. from 2021 [9]. All these studies 
showed the importance of the evaluation of quality of life 

in acromegaly patients, highlighting numerous factors, such 
as medical treatments, surgery, radiotherapy, comorbidi-
ties, symptoms, and gender as quality of life determinants. 
Table 2 shows the main QoL determinants in acromegaly 
patients [9–55]. In particular, in the recent meta-analysis 
by Broersen et al. [4], the authors found an improvement of 
HRQoL after acromegaly treatment, but they suggested that 
the type, frequency, and severity of symptoms and lifestyle 
factors needed to be considered when evaluating quality of 
life. The AcroQoL is also often used to validate other ques-
tionnaires on well-being and quality of life used in the gen-
eral population and acromegaly-specific tools, such as the 
acromegaly treatment satisfaction questionnaire (Acro-TSQ) 
[14] and  SAGIT® [5]. It was also used in comparison with 
EuroQoL instrument (EQ-5D-5L), Short Form-12 (SF12), 
Short Form-36 (SF36), EQ-5D-3L and sociodemographic 
questionnaire to determine a grade of comparison between 
different tools [5, 9, 14, 16, 17, 20]. Despite the increasing 
use of the AcroQoL and its recognition as a useful clinical 
tool, the investigation of the relationship between biochemi-
cal disease control and quality of life is still considered a 

Table 1  Studies using AcroQOL in different states: year of publication, number of enrolled patients and number of studies

*#?§@ indicate the same collaborative study

State Year (number of studies) Number of patients involved References

The Netherlands 2007 (1), 2008 (1), 2010 (1), 2011 (1), 2014 (1), 
2015 (3), 2020 (2)

402
Collaborative study: 54 + , 27 @, 50§, 80#

[13, 15, 16, 19–21, 
31, 32, 34, 40, 43, 
46]

UK 2006 (1)–2008 (1)–2017 (1)–2020 (1)–2021 (1) 171
Collaborative study: 58?, 27@

[16, 22, 30, 44, 50]

Italy 2010 (1)–2011 (1)–2018 (1)–2019 (1)–2020 (1) 395 [24, 27, 41, 42, 55]
USA 2008–2015–2018–2020 312

Collaborative study: 106*, 50§
[11, 14, 16, 17, 19]

Brazil 2019 (1)–2020 (1)–2021 (1) 122 [25, 52, 53]
Spain 2017 (1)–2018 (1)–2020 109

Collaborative study:
106*, 58?

[16, 17, 23]

China 2020 (1)–2021 (2) 508 [9, 10, 49]
France 2008 (1)–2020 (1) 122 [12, 45]
Worldwide 2016 (1)–2019 (1) 318 [18, 54]
Germany 2013 (1)–2015 (1) 29

Collaborative study: 80#
[31, 33]

Turkey 2013 (1)–2014 (1) 190 [36, 39]
Swiss 2005 (1) 33 [48]
Mexico 2021 (1) 85 [51]
Taiwan 2019 (1) 272 [26]
Romania 2019 (1) 19 [28]
Poland 2017 (1) 153 [29]
Bulgaria 2015 (1) 212 [57]
Greece 2014 (1) 40 [35]
Venezuela 2014 (1) 28 [37]
Belgium 2007 (1) 291 [49]
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controversial topic, because of the inconclusive consistency 
of evidence across different studies [56, 57].

Another relevant application of the questionnaire is to 
compare the effects of different treatments. Among the most 
recent studies in this regard is the one conducted by Gu et al. 
in 2020 [10]. Designed to evaluate the effectiveness of trans-
sphenoidal neurosurgical therapy on patients’ quality of life, 
this analysis shows the improvement of patients’ quality of 
life after surgery, and, additionally, that this enhancement 
is incomplete and independent from the endocrinologi-
cal remission of the disease. Similarly, Dichtle et al. [11] 
compared the effects of pegvisomant (PegV) therapy on 
quality of life compared to somatostatin analogs (SSA) and 
showed no differences between the two treatments. Beyond 
the assessment of treatment outcomes, it is also worth men-
tioning that patients have often expressed their appreciation 
for the opportunity to discuss their quality of life using this 
questionnaire, which may help to resolve the issues raised 
and strengthen the doctor–patient relationship [58]. In fact, 

a free and open conversation could improve the communi-
cation between doctor and patient, since the patient is more 
inclined to describe his problems, which allows the doctor 
to adjust the therapeutic process in an appropriate and effec-
tive way.

Pain Assessment Acromegaly Symptom 
Questionnaire (PASQ)

The PASQ, introduced into clinical practice in 2007, is 
currently available in 9 languages (English, Italian, Dan-
ish, Spanish, Portuguese, Swedish, Dutch, German, and 
Slovenian) and is the most commonly used questionnaire 
for the assessment of clinical manifestations in acromegalic 
patients. In detail, it focuses on some of the most common 
signs and symptoms: headache, hyperhidrosis, joint pain, 
asthenia, carpal tunnel syndrome, paresthesia, and swelling 
of the extremities [59].

Fig. 1  AcroQoL items and 
subscales



1827Journal of Endocrinological Investigation (2022) 45:1823–1834 

1 3

Table 2  Findings of studies on AcroQoL in acromegaly divided into different topics

Topic QoL Findings References

Treatment of acromegaly ↓ QoL Patients with active disease vs those with a controlled disease or in 
remission

Active patients at diagnosis
During treatment vs after treatment
Long term disease controlled (QoL impairment persist even in patients 

with long-term disease control, duration of biochemical disease con-
trol and GH lowering therapy was the predominant factors determin-
ing patients QoL)

Radiotherapy (QoL worsen progressively in long-term follow-up)

[10, 11, 15, 18, 21, 22, 30, 
36–38, 42, 45, 46, 48, 50]

 = QoL SSA vs PEG (higher body mass index, HbA1c, IGF-1 Z scores are 
associated with poorer QoL in several domains)

LAR with headache
↑ QoL Controlled disease (M > F) in the first year (compared to active patients 

at diagnosis)
Medical and surgery treatment (regardless of diseases activity status)
Medical and surgery treatment 3–12 months after therapy no differ-

ences between patients with active and controlled disease (no differ-
ences between remission/active and discordant results group)

Patients treatment satisfactions, treatment efficacy, treatment conveni-
ence, treatment of adverse events

LAN 120 mg monthly in naïve patients especially on those who have 
controlled disease

LAR treatment (controlled disease > active disease)
PEG + SSA vs SSA previously controlled disease
PAS LAR treatment and PAS LAR + PEG combination treatment

Mental health, well-being, 
illness perception, neuro-
cognitive

↓ QoL Depression and anxiety (F > M: acromegaly female patients have 
increased incidence of depression, insomnia and they have reduced 
social relationship)

Antidepressant therapy (acromegaly patients under antidepressant 
therapy have lower QoL than those not treated)

Psychiatrics comorbidities in acromegaly patients compared to patients 
affected by chronic diseases (acromegaly patients have an increased 
incidence of anxiety,

Mood disturbances (F > M and in those patients with longer disease 
duration)

Poor sleep quality
Poorer cognitive function and impaired executive function
Negative illness perception even in the long-term remission (negative 

medication beliefs are related to more negative illness perceptions)
Change in body size perception in active disease patients
Non-acceptance of the disease
Impaired appearance
Impaired physical complaint
Female sexual dysfunction

[29, 31, 32, 35, 47, 51]

Musculoskeletal ↓ QoL Musculoskeletal function impairment (muscular function directly cor-
relates with QoL)

Vertebral fracture
Motor disability
Restless leg syndrome (incidence is increased in acromegaly patients)
Clinical osteoarthritis of the spine
Musculoskeletal pain

[24, 25, 27, 41, 43, 44, 52, 55]

 = QoL Radiological signs of osteoarthritis of the spine
↑ QoL Muscular rehabilitation

Dental health ↑ QoL Satisfactory oral health [12]
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The patient is asked to rate the severity of each symptom 
on a scale from 0 to 8, where 0 is the absence of symptom 
and 8 is the maximum severity of symptom. Finally, the 
patient is asked to rate their general health status with a 
score from 0 to 10, where 0 is optimal health status and 10 
is worst health status [59].

In the literature, one of the main applications of the PASQ 
is the assessment of the patient’s health status after treat-
ment. Notably, the studies by Neggers et al. in 2008 [21] 
which aimed to shed light on the effects of PegV 40 mg 
therapy, the study by Caron et al. in 2016 [18], which aimed 
to rate the effects of lanreotide autogel (LAN), and the study 
by Broersen et al. in 2021 [4], which showed that both symp-
toms and HRQoL improve after treatment. The 2015 study 
by Sievers et al. [60], on the other hand, used the question-
naire to identify the best predictors of response to PegV and 
showed no association between PRO factors and response 
to therapy. Lastly, the recent study by Coopmans et al. [13], 
which investigated the value of biochemical control in moni-
toring QoL and its changes during pasireotide (PAS-LAR) 
treatment, shows the absence of a sure and steady correla-
tion between such parameters and an improvement in QoL 
during PAS-LAR, either as monotherapy or in combination 
with PegV.

Currently, a shorter version of the PASQ, the Signs and 
Symptoms Score (SSS), is often used in clinical practice. 
This is a pathology-specific questionnaire consisting of 5 
items, each of which relates to a symptom commonly associ-
ated with acromegaly: headache, hyperhidrosis, joint pain, 
asthenia, and soft tissue swelling. As with the PASQ, the 
patient is asked to indicate the severity of the symptom 
with a score from 0 to 8. The maximum score that can be 
achieved is 40 and corresponds to an extremely severe dis-
ease state [59].

Acromegaly Treatment Satisfaction Questionnaire 
(ACRO‑TSQ)

Current evidence shows that patient quality of life depends 
not only on the effects of acromegaly, but also on the effects 

of the therapy they receive. In this regard, the Acro-TSQ, 
a PRO questionnaire specifically designed for use in regu-
lar follow-up of patients treated with injectable SSA, was 
developed. This 2019-validated instrument [61] aims to 
assess the acromegalic patient, taking into account not only 
the symptomatology associated with the disease, but also 
the patient's self-perception of the current therapy (adverse 
effects, overall satisfaction, usefulness, convenience of use). 
Items from the questionnaire explore the following param-
eters: symptoms, gastrointestinal interference, treatment 
satisfaction, injection site interference, emotional reaction, 
and treatment convenience [14].

Although the questionnaire has only recently been intro-
duced, it has already been widely used in the literature to 
assess the impact of therapy with SSA on the patient. In 
this context, the 2021 study by Fleseriu et al. is particularly 
worth mentioning. It analyzed the side effects of treatment 
with octreotide LAR (OCT LAR—stable dose for more 
than 6 months) or LAN LAR (stable dose for more than 
4 months) in patients with biochemically well-controlled 
disease. Data from this study showed how most subjects 
(approximately 75%) experienced both treatment side effects 
and acromegaly-related symptoms during therapy, and that 
these side effects severely affected their daily lives, includ-
ing work activities and leisure time [62]. Similar in aim and 
evidence is the 2020 study by Geer et al. [63], which found 
that even while receiving a steady regimen of first genera-
tion injectable somatostatin analogues, most patients report 
an incomplete control of symptoms that disrupt daily life, 
leisure and work. The Acro-TSQ was also used to observe 
whether there was agreement between patients’ and clini-
cians’ perceptions. More specifically, the study weighed the 
level of clinician perceptions regarding the frequency and 
severity of patients’ symptoms and their improvement after 
treatment [64].

Enlargement of the Extremities Questionnaire

The 2012 work by Rosaro and Casolari [65] proposes a short 
screening questionnaire with the aim of early detection of 

Table 2  (continued)

Topic QoL Findings References

Miscellaneous ↓ QoL Presence of acromegaly symptoms
Presence of acromegaly comorbidities such as diabetes mellitus, cardio-

vascular comorbidities
Female gender vs male gender
Older age
Active disease

[9, 26, 57]

↑ QoL Integration on job market
Controlled disease/on remission vs active disease
Duration of disease control
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acral growth. The questionnaire contains only two ques-
tions: (1) Have you noticed an increase in your size over 
the last 5 years? and (2) In the last 5 years, have you had 
to have your rings adjusted because they became too tight? 
Underlying the study there is the awareness that many of 
classical acromegaly signs and symptoms are actually very 
common, instead acral growth in adults is an extremely rare 
event and, when present, represents one of the main reasons 
for the patient to consult a physician. Therefore, searching 
for acral growth in the general population and performing 
specialist examinations in patients who test positive would 
lead to earlier acromegaly diagnosis [65].

Acromegaly Comorbidities and Complaints 
Questionnaire (ACCQ)

ACCQ is an 8-item questionnaire that evaluates acromegaly 
signs, symptoms, and comorbidity frequency and intensity. 
Each item is answered on a 0–3 scale measuring the sever-
ity of symptoms (absent, mild, moderate, severe). Results 
range between 0 and 24, and, based on this result, patients 
are classified into categories: very mild constraint (≤ 8), 
mild-to-moderate impact (9–16), severe impact (≥ 17). 
Psaras et al. in a validation study evaluated signs, symp-
toms, and comorbidities after treatment and their impact on 
acromegaly patients’ quality of life. The authors determined 
that joint impairment influences quality of life among men, 
while women perceived late effects of hypertension as a 
manifest health threat [66].

Acromegaly Comorbidities Questionnaire (Acro‑CQ)

Acro-CQ is a 22-item questionnaire specifically developed 
for patients affected by acromegaly to assess comorbidities 
(metabolic disorders, cardiovascular disease, neoplastic dis-
orders, intestinal diverticulosis/diverticulitis, gallbladder 
and kidney stones, goiter, carpal tunnel syndrome), ongo-
ing treatment and family history of pituitary adenoma. The 

study by Guaraldi et al. demonstrates that the questionnaire 
is inexpensive, clear, comprehensive and easy to apply in 
clinical practice, but also identifies the long time required 
to complete the questionnaire itself as its major limitation, 
especially in those patients with multiple comorbidities [67].

Clinician‑reported outcome (clinro) tools

The CLINRO tools main characteristics and their applica-
tions are shown in Table 3.

Acromegaly disease activity tool  (ACRODAT®)

ACRODAT®, validated in 2017, is a tool to assist clinicians 
in determining disease activity in patients with acromegaly. 
The main advantage of this tool is that it allows a complete 
evaluation of the pathology, considering not only the clini-
cal aspects of the disease, but also biochemical aspects and 
tumor mass characteristics simultaneously [3].

ACRODAT® was developed by a panel of acromegaly 
experts (endocrinologists and neurosurgeons). Ten experts 
defined parameters to monitor disease activity focusing on 
clinical practice and health status, and, for each parameter, 
they determined three levels of severity. Based on expert 
parameters different hypothetical clinical scenarios were 
assessed and judged from other acromegaly experts to vali-
date the 5 key parameters. Specifically,  ACRODAT® uses 
the 5 key parameters (IGF-1 levels, comorbidities presence, 
tumor status, symptoms and health-related quality of life) 
that have been identified as the best predictors of disease 
activity and are divided into categories that indicate severity. 
Using these parameters,  ACRODAT® defines three levels 
of disease: stable (S), moderate (M-DA), and significant 
(S-DA). These stages are then defined by colors: green for 
S, orange for M-DA, and red for S-DA. The five parameters 
selected were: IGF-1 levels (red: IGF-1 ULN > 1.2); tumor 
status at current MRI (red: significant increase in tumor 

Table 3  Characteristics of the main clinician-reported outcome tools

Tool Characteristics Applications References

ACRODAT -Online tool;
-5 parameters selected: IGF-1 levels, comorbidities, tumor status, symptoms, 

HRQoL;
-3 levels of disease: stable (S), moderate (M- DA), and significant (S- DA)

Follow-up [3]

SAGIT -5 parameters selected: signs/symptoms (0–4 pt); comorbidities (0–6 pt); GH 
nadir/random (0–4 pt); IGF-1/ULN (0–3 pt); tumor size (0–5 pt)

-Higher score = worst disease

Follow-up [5, 69]

ACROSCORE -Presence of 6 early symptoms: diabetes mellitus type 2 (1 pt); hyperhidrosis (2 
pt); thyroid hyperplasia (3 pt); carpal tunnel syndrome (1 pt); dental diastasis 
(4 pt); colon polyps (3 pt)

-Final score = risk of being affected by acromegaly (0 = low risk, 1–5 = moderate 
risk, > 5 = high risk)

Early diagnosis (identify 
common manifestations of 
acromegaly)

[7]
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size and/or invasiveness is observed since prior MRI and/or 
impaired vision); presence of GH excess comorbidities (i.e., 
diabetes mellitus, sleep apnea, and cardiovascular disease); 
symptoms (red: SSS > 4 or more symptoms rated major than 
6); and health-related QoL impairment as AcroQoL results 
(red: AcroQoL < 40) [3].

The validity of the tool seems to be confirmed not only by 
endocrinologists, but also by patients. More specifically, the 
2019 study by Jackson et al. aimed to determine the defini-
tion of “active disease” from the patients’ perspective and to 
measure the importance of the various parameters included 
in  ACRODAT®. The resulting data show how all 5 param-
eters in the tool were considered influential in assessing dis-
ease activity from the patient's perspective and how quality 
of life and “patient-centered” parameters played a dominant 
role [68]. For ease of use,  ACRODAT® is available as on-
line tool. This type of quick screening tool is useful but also 
has major limitations that must be considered, such as the 
fact that other factors, besides those considered, could also 
play an important role. It is therefore clear that specialists 
should use  ACRODAT® as a support for their own clinical 
knowledge and not as a stand-alone tool [3].  ACRODAT® 
development was financially supported by Pfizer.

SAGIT®

The acronym  SAGIT® (S Signs and symptoms, A Associ-
ated comorbidities, G GH concentration either assessed as 
GH nadir after oral glucose tolerance test or GH random or 
series, I IGF-1 levels and T Tumor) refers to a pathology-
specific tool first introduced in 2015 [5, 69] that aims to pro-
vide a tool to assist clinicians in assessing the acromegalic 
patient after initial diagnosis and during follow-up. For every 
parameter, this tool considers the following characteristics:

• Signs and symptoms: headache, sweating, joint symp-
toms and acral overgrowth; score ranges from 0 to 4, 
according to number of symptoms endorsed;

• Associated comorbidities: impaired glucose metabo-
lism, hypertension, sleep apnea, heart disease, hypopi-
tuitarism, active malignancies; score ranges from 0 to 6 
according to number of comorbidities endorsed;

• GH: 5 ranges of concentration of GH nadir (< 0.4, 
0.4–1.0, 1.0–2.5, 2.5–5, > 5 mcg/L) or random GH (< 1, 
1–2.5, 2.5–5.0, 5.0–10, > 10 mcg/L); score ranges from 
0 to 4 according to different ranges;

• IGF-1: 4 ranges of concentration; score ranges from 0 
to 3 based on different IGF-1 ULN (normal, < 1.3, 1.3–
2, ≥ 2);

• Tumor: 6 categories of tumor size (pituitary mass not 
visible, microadenoma intrasellar, macroadenoma intra-
sellar, extrasellar adenoma < 40 mm, invasive adenoma, 

giant adenoma ≥ 40 mm); score ranges from 0 to 5 [5, 
69].

In 2019, through an interim analysis study of the data 
used in the validation phase of  SAGIT®, Giustina et al. 
showed how there is a significant discrepancy between dis-
ease status in the clinician’s opinion, actual disease activity, 
hormonal control, and therapeutic decisions. In this regard, 
 SAGIT® could be useful as an aid in the clinician’s decision-
making process by guiding them in assessing the level of 
disease activity and consequently suggesting whether or not 
a change in current treatment is necessary [5].

Recently, international  SAGIT® validation study was pub-
lished. In this study patients were divided into active or con-
trolled one based on CGE-DC (clinical global evaluation of 
disease control) questionnaire, clinicians’ therapeutic deci-
sions and guidelines recommendations. Results revealed that 
at baseline the components S, G, I and T were statistically 
different in patients with active disease compared with those 
with control one, the same analysis at the end of the study 
(after 2 years) showed that only components G and I dif-
fered between the two groups. A following classification and 
regression tree analyses (CART) showed that components 
I and G for controlled acromegaly at CGE-DC and all the 
SAGIT® components for clinicians’ therapeutic decisions 
were those that define acromegaly disease status. Finally, 
patients classified on active and controlled ones based on 
acromegaly guidelines differed only for the component [70].

As mentioned in the description of  ACRODAT®, one of 
the main advantages of the tool is the fact that it allows 
a comprehensive disease investigation considering clinical 
aspects, biochemical values, and tumor characteristics.

The tool has been welcomed by experts. As shown in the 
2014 study by Giustina et al., most endocrinologists consid-
ered  SAGIT® useful, both for research purposes and for the 
decision-making in clinical care, including treatment pro-
cess, describing it as concise, simple, unbiased, and informa-
tive [5, 69, 70].

The questionnaire, however, does not take into account 
the patient's perception of quality of life (as  ACRODAT® 
does). In this sense, using the  SAGIT® in conjunction with 
a PRO questionnaire, such as AcroQoL, is recommended 
[5]. Notably, clinicians should be aware that  SAGIT® can-
not be used in the evaluation of patients under pegvisomant 
treatment because GH levels may be altered in these patients 
[5, 69, 70].  SAGIT® development was financially supported 
by Ipsen.

Acroscore

Unlike the tools outlined in previous paragraphs, the ACRO-
SCORE questionnaire, published in 2016, is not designed 
for the follow-up of patients, but instead aims to identify 
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common early manifestations of acromegaly, and thus assist 
the non-specialist clinician in raising diagnostic suspicion 
of disease [7].

It is essential to state that the score does not account for 
some of the most characteristic signs of the disease, such 
as acral overgrowth and other phenotypic changes. Indeed, 
these signs generally occur at fairly advanced stages, 
whereas the purpose of the ACROSCORE is to identify 
patients with acromegaly at the earliest possible stage. 
Therefore, only signs, symptoms, and comorbidities with 
an early onset are included into the score [7].

The selection of the criteria considered by the tool was 
based on a multicentric study of comparison between the 
clinical characteristics of patients with acromegaly and 
healthy subjects. Multivariate logistic models were then 
used to calculate the value of each symptom, so that a corre-
sponding score could be assigned to each symptom: diabetes 
mellitus type 2 = 1 point, hyperhidrosis = 2 points, thyroid 
hyperplasia = 3 points, carpal tunnel syndrome = 1 point, 
dental diastasis = 4 points, and colon polyps = 3 points. 
The sum of the points results in the final score (maximum 
14), which allows the patient to be classified into different 
categories according to the risk of being affected by acro-
megaly: low risk (0), moderate risk (1–5), high risk (> 5). In 
summary, the goal of ACROSCORE is to detect the disease 
at an early stage, which not only allows for the possibility 
to improve the patient's therapeutic management and out-
come, but could also lead to a positive economic impact by 
reducing the occurrence of comorbidities associated with 
prolonged and poorly controlled disease [7].

Conclusion

The use of the instruments analyzed in this review can pur-
sue different objectives, depending on the type of instruments 
used, but in any case they prove to be efficient and successful.

As mentioned above, acromegaly is a complex disease char-
acterized by signs, symptoms and multi-organ comorbidities 
that lead to an inevitable impairment of the patient's quality of 
life. These impairments become more severe as disease activ-
ity increases, leading to deterioration in the patient’s clinical 
condition, increased risk of mortality and higher treatment 
costs to the nationals health systems.

Now that the health of acromegaly patients has been 
shown to improve with appropriate treatment, it is clear that 
early onset therapy is required, which must also be effective 
and as individualized as possible.

To achieve this goal, as well as early diagnosis, it is 
critical to ensure an integrated assessment of the patient, 
which should include signs and symptoms, biochemical 

parameters, magnetic resonance, quality of life, and patient 
perception.

These findings lead to the need to enrich the physician's 
decision-making process, which, however, may require a 
large amount of time during the outpatient visit and a great 
deal of effort for the physician, who must consider a large 
number of variables, leading to increased workload and dif-
ficulty in patient care.

In reviewing the studies currently available in the litera-
ture, it was found that the use of such instruments can be 
extremely useful in daily clinical practice, as they facilitate 
the physician’s assessment of the patient and improve the 
diagnosis rate.

In conclusion, both patients’ Reported Outcome tools and 
Clinician-Reported Outcome tools are useful in daily clinical 
practice and can be used by spokes and hub hospital personal 
to standardized evaluation of quality of life and patients' 
perspective.

Funding Open access funding provided by Università degli Studi di 
Padova within the CRUI-CARE Agreement.

Availability of data Not applicable.

Declarations 

Conflict of interest Authors declare they have no conflicts of interest.

Ethics approval This is a review, no ethical approval is required.

Consent to participate Not applicable.

Consent for publication Not applicable.

Informed consent Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Preo G et  al (2021) The role of the dentist and orthodon-
tist in recognizing oro-facial manifestations of acromegaly: a 
questionnaire-based study. Pituitary. https:// doi. org/ 10. 1007/ 
s11102- 021- 01183-y

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11102-021-01183-y
https://doi.org/10.1007/s11102-021-01183-y


1832 Journal of Endocrinological Investigation (2022) 45:1823–1834

1 3

 2. Giustina A et al (2020) Multidisciplinary management of acro-
megaly: a consensus. Rev Endocr Metab Disord 21(4):667–678. 
https:// doi. org/ 10. 1007/ s11154- 020- 09588-z

 3. van der Lely AJ, Gomez R, Pleil A, Badia X, Brue T, Buchfelder 
M, Burman P, Clemmons D, Ghigo E, Jørgensen JOL, Luger A, 
van der Lans-Bussemaker J, Webb SM, Strasburger CJ (2017) 
Development of ACRODAT®, a new software medical device 
to assess disease activity in patients with acromegaly. Pituitary 
20(6):692–701. https:// doi. org/ 10. 1007/ s11102- 017- 0835-5

 4. Broersen LHA, Zamanipoor Najafabadi AH, Pereira AM, Dekkers 
OM, van Furth WR, Biermasz NR (2021) Improvement in symp-
toms and health-related quality of life in acromegaly patients: a 
systematic review and meta-analysis. J Clin Endocrinol Metab 
106(2):577–587. https:// doi. org/ 10. 1210/ clinem/ dgaa8 68

 5. Giustina A, Bronstein MD, Chanson P, Petersenn S, Casanueva 
FF, Sert C, Houchard A, Melmed S (2019) Staging and managing 
patients with acromegaly in clinical practice: baseline data from 
the SAGIT® validation study. Pituitary 22(5):476–487. https:// 
doi. org/ 10. 1007/ s11102- 019- 00977-5

 6. Melmed S, Bronstein MD, Chanson P, Klibanski A, Casanueva 
FF, Wass JAH, Strasburger CJ, Luger A, Clemmons DR, Gius-
tina A (2018) A Consensus Statement on acromegaly therapeutic 
outcomes. Nat Rev Endocrinol 14(9):552–561. https:// doi. org/ 10. 
1038/ s41574- 018- 0058-5

 7. Prencipe N, Floriani I, Guaraldi F, Di Giacomo SV, Cannavo S, 
Arnaldi G, Berton A, Torri V, Spinello M, Arvat E, Ghigo E, 
Grottoli S (2016) ACROSCORE: a new and simple tool for the 
diagnosis of acromegaly, a rare and underdiagnosed disease. Clin 
Endocrinol (Oxf) 84(3):380–385. https:// doi. org/ 10. 1111/ cen. 
12959

 8. Webb SM, Prieto L, Badia X, Albareda M, Catalá M, Gaztam-
bide S, Lucas T, Páramo C, Picó A, Lucas A, Halperin I, Obiols 
G, Astorga R (2002) Acromegaly Quality of Life Questionnaire 
(ACROQOL) a new health-related quality of life questionnaire for 
patients with acromegaly: development and psychometric prop-
erties. Clin Endocrinol (Oxf) 57(2):251–258. https:// doi. org/ 10. 
1046/j. 1365- 2265. 2002. 01597.x

 9. Guo X, Wang K, Yu S, Gao L, Wang Z, Zhu H, Xing B, Zhang 
S, Dong D (2021) Quality of life and its determinants in patients 
with treated acromegaly: a cross-sectional nationwide study in 
China. J Clin Endocrinol Metab 106(1):211–225. https:// doi. org/ 
10. 1210/ clinem/ dgaa7 50

 10. Gu J, Xiang S, He M, Wang M, Gu Y, Li L, Yin Z (2020) Quality 
of life in patients with acromegaly before and after transsphenoi-
dal surgical resection. Int J Endocrinol. https:// doi. org/ 10. 1155/ 
2020/ 53638 49

 11. Dichtel LE, Kimball A, Yuen KCJ, Woodmansee W, Haines MS, 
Guan QX, Swearingen B, Nachtigall LB, Tritos NA, Sharpless 
JL, Kaiser UB, Gerweck AV, Miller KK (2021) Effects of growth 
hormone receptor antagonism and somatostatin analog admin-
istration on quality of life in acromegaly. Clin Endocrinol (Oxf) 
94(1):58–65. https:// doi. org/ 10. 1111/ cen. 14309

 12. Roumeau S et al (2020) Assessment of oro-dental manifestations 
in a series of acromegalic patients, the AcroDent study’. Endocr 
Connect 9(8):824–833. https:// doi. org/ 10. 1530/ EC- 20- 0176

 13. Coopmans EC, El-Sayed N, Frystyk J, Magnusson NE, Jørgensen 
JOL, van der Lely A-J, Janssen JAMJL, Muhammad A, Neggers 
SJCMM (2020) Soluble Klotho: a possible predictor of quality of 
life in acromegaly patients. Endocrine 69(1):165–174. https:// doi. 
org/ 10. 1007/ s12020- 020- 02306-4

 14. Fleseriu M et al (2020) An evaluation of the Acromegaly Treat-
ment Satisfaction Questionnaire (Acro-TSQ) in adult patients with 
acromegaly, including correlations with other patient-reported 
outcome measures: data from two large multicenter international 

studies. Pituitary 23(4):347–358. https:// doi. org/ 10. 1007/ 
s11102- 020- 01038-y

 15. Wolters TLC et al (2020) The effect of treatment on quality of life 
in patients with acromegaly: a prospective study. Eur J Endocrinol 
182(3):319–331. https:// doi. org/ 10. 1530/ EJE- 19- 0732

 16. Badia X, Trainer P, Biermasz NR, Tiemensma J, Carreño A, Roset 
M, Forsythe A, Webb SM (2018) Mapping AcroQoL scores to 
EQ-5D to obtain utility values for patients with acromegaly. J 
Med Econ 21(4):382–389. https:// doi. org/ 10. 1080/ 13696 998. 
2017. 14199 60

 17. Liu S et al (2018) Patient-centered assessment on disease burden, 
quality of life, and treatment satisfaction associated with acro-
megaly. J Investig Med 66(3):653–660. https:// doi. org/ 10. 1136/ 
jim- 2017- 000570

 18. Caron PJ, Bevan JS, Petersenn S, Houchard A, Sert C, Webb 
SM (2016) Effects of lanreotide Autogel primary therapy on 
symptoms and quality-of-life in acromegaly: data from the PRI-
MARYS study. Pituitary 19:49–157. https:// doi. org/ 10. 1007/ 
s11102- 015- 0693-y

 19. Felt JM et al (2015) Total score or subscales in scoring the acro-
megaly quality of life questionnaire: using novel confirmatory 
methods to compare scoring options. Eur J Endocrinol 173(1):37–
42. https:// doi. org/ 10. 1530/ EJE- 15- 0228

 20. Roerink SHPP et al (2015) Persistent self-consciousness about 
facial appearance, measured with the Derriford appearance 
scale 59, in patients after long-term biochemical remission of 
acromegaly. Pituitary 18(3):366–375. https:// doi. org/ 10. 1007/ 
s11102- 014- 0583-8

 21. Neggers SJCMM, van Aken MO, de Herder WW, Feelders RA, 
Janssen JAMJL, Badia X, Webb SM, van der Lely AJ (2008) 
Quality of life in acromegalic patients during long-term soma-
tostatin analog treatment with and without pegvisomant. J Clin 
Endocrinol Metab 93(10):3853–3859. https:// doi. org/ 10. 1210/ jc. 
2008- 0669

 22. Paisley AN, Rowles SV, Roberts ME, Webb SM, Badia X, Pri-
eto L, Shale SM, Trainer PJ (2007) Treatment of acromegaly 
improves quality of life, measured by AcroQol. Clin Endocrinol 
(Oxf) 67(3):358–362. https:// doi. org/ 10. 1111/j. 1365- 2265. 2007. 
02891.x

 23. Bernabéu I et al (2020) Effectiveness of lanreotide autogel 120 
mg at extended dosing intervals for acromegaly. Endocrine 
70(3):575–583. https:// doi. org/ 10. 1007/ s12020- 020- 02424-z

 24. Wennberg A et al (2019) Sleep disorders and cognitive dysfunc-
tion in acromegaly. Endocrine 66(3):634–641. https:// doi. org/ 10. 
1007/ s12020- 019- 02061-1

 25. Lima TRL, Kasuki L, Gadelha M, Lopes AJ (2019) Physi-
cal exercise improves functional capacity and quality of life in 
patients with acromegaly: a 12-week follow-up study. Endocrine 
66(2):301–309. https:// doi. org/ 10. 1007/ s12020- 019- 02011-x

 26. Tseng FY et al (2019) Correlations of clinical parameters with 
quality of life in patients with acromegaly: Taiwan Acromegaly 
Registry. J Formos Med Assoc 118(11):1488–1493. https:// doi. 
org/ 10. 1016/j. jfma. 2019. 05. 007

 27. Fatti LM et al (2019) Arthropathy in acromegaly: a questionnaire-
based estimation of motor disability and its relation with quality 
of life and work productivity. Pituitary 22(5):552–560. https:// doi. 
org/ 10. 1007/ s11102- 019- 00966-8

 28. Solomon E et al (2019) Executive functioning and quality of life 
in acromegaly. Psychol Res Behav Manag 12:39–44. https:// doi. 
org/ 10. 2147/ PRBM. S1839 50

 29. Szcześniak DM et al (2017) Is there any difference in acromegaly 
and other chronic disease in quality of life and psychiatric morbid-
ity? Endokrynol Pol 68(5):524–532. https:// doi. org/ 10. 5603/ EP. 
a2017. 0044

https://doi.org/10.1007/s11154-020-09588-z
https://doi.org/10.1007/s11102-017-0835-5
https://doi.org/10.1210/clinem/dgaa868
https://doi.org/10.1007/s11102-019-00977-5
https://doi.org/10.1007/s11102-019-00977-5
https://doi.org/10.1038/s41574-018-0058-5
https://doi.org/10.1038/s41574-018-0058-5
https://doi.org/10.1111/cen.12959
https://doi.org/10.1111/cen.12959
https://doi.org/10.1046/j.1365-2265.2002.01597.x
https://doi.org/10.1046/j.1365-2265.2002.01597.x
https://doi.org/10.1210/clinem/dgaa750
https://doi.org/10.1210/clinem/dgaa750
https://doi.org/10.1155/2020/5363849
https://doi.org/10.1155/2020/5363849
https://doi.org/10.1111/cen.14309
https://doi.org/10.1530/EC-20-0176
https://doi.org/10.1007/s12020-020-02306-4
https://doi.org/10.1007/s12020-020-02306-4
https://doi.org/10.1007/s11102-020-01038-y
https://doi.org/10.1007/s11102-020-01038-y
https://doi.org/10.1530/EJE-19-0732
https://doi.org/10.1080/13696998.2017.1419960
https://doi.org/10.1080/13696998.2017.1419960
https://doi.org/10.1136/jim-2017-000570
https://doi.org/10.1136/jim-2017-000570
https://doi.org/10.1007/s11102-015-0693-y
https://doi.org/10.1007/s11102-015-0693-y
https://doi.org/10.1530/EJE-15-0228
https://doi.org/10.1007/s11102-014-0583-8
https://doi.org/10.1007/s11102-014-0583-8
https://doi.org/10.1210/jc.2008-0669
https://doi.org/10.1210/jc.2008-0669
https://doi.org/10.1111/j.1365-2265.2007.02891.x
https://doi.org/10.1111/j.1365-2265.2007.02891.x
https://doi.org/10.1007/s12020-020-02424-z
https://doi.org/10.1007/s12020-019-02061-1
https://doi.org/10.1007/s12020-019-02061-1
https://doi.org/10.1007/s12020-019-02011-x
https://doi.org/10.1016/j.jfma.2019.05.007
https://doi.org/10.1016/j.jfma.2019.05.007
https://doi.org/10.1007/s11102-019-00966-8
https://doi.org/10.1007/s11102-019-00966-8
https://doi.org/10.2147/PRBM.S183950
https://doi.org/10.2147/PRBM.S183950
https://doi.org/10.5603/EP.a2017.0044
https://doi.org/10.5603/EP.a2017.0044


1833Journal of Endocrinological Investigation (2022) 45:1823–1834 

1 3

 30. Kyriakakis N, Lynch J, Gilbey SG, Webb SM, Murray RD (2017) 
Impaired quality of life in patients with treated acromegaly despite 
long-term biochemically stable disease: results from a 5-years 
prospective study. Clin Endocrinol (Oxf) 86(6):806–815. https:// 
doi. org/ 10. 1111/ cen. 13331

 31. Andela CD, Biermasz NR, Kaptein AA, Pereira AM, Tiemensma 
J (2015) More concerns and stronger beliefs about the necessity 
of medication in patients with acromegaly are associated with 
negative illness perceptions and impairment in quality of life. 
Growth Horm IGF Res 25(5):219–226. https:// doi. org/ 10. 1016/j. 
ghir. 2015. 06. 008

 32. Tiemensma J, Pereira AM, Romijn JA, Broadbent E, Biermasz 
NR, Kaptein AA (2015) Persistent negative illness perceptions 
despite long-term biochemical control of acromegaly: novel 
application of the drawing test. Eur J Endocrinol 172(5):583–
593. https:// doi. org/ 10. 1530/ EJE- 14- 0996

 33. Geraedts VJ, Dimopoulou C, Auer M, Schopohl J, Stalla GK, 
Sievers C (2015) Health outcomes in acromegaly: depression 
and anxiety are promising targets for improving reduced quality 
of life. Front Endocrinol 5:229. https:// doi. org/ 10. 3389/ fendo. 
2014. 00229

 34. Varewijck AJ, van der Lely AJ, Neggers SJCMM, Lamberts 
SWJ, Hofland LJ, Janssen JAMJL (2014) In active acromegaly, 
IGF1 bioactivity is related to soluble Klotho levels and qual-
ity of life. Endocr Connect 3(2):85–92. https:// doi. org/ 10. 1530/ 
EC- 14- 0028

 35. Anagnostis P et al (2014) Psychological profile and quality of life 
in patients with acromegaly in Greece. Is there any difference with 
other chronic diseases? Endocrine 47(2):564–571. https:// doi. org/ 
10. 1007/ s12020- 014- 0166-5

 36. Kepicoglu H, Hatipoglu E, Bulut I, Darici E, Hizli N, Kadioglu 
P (2014) Impact of treatment satisfaction on quality of life of 
patients with acromegaly. Pituitary 17(6):557–563. https:// doi. org/ 
10. 1007/ s11102- 013- 0544-7

 37. Mangupli R, Camperos P, Webb SM (2014) Biochemical and 
quality of life responses to octreotide-LAR in acromegaly. Pitui-
tary 17(6):495–499. https:// doi. org/ 10. 1007/ s11102- 013- 0533-x

 38. Milian M, Honegger J, Gerlach C, Psaras T (2013) Health-
related quality of life and psychiatric symptoms improve effec-
tively within a short time in patients surgically treated for 
pituitary tumors—a longitudinal study of 106 patients. Acta 
Neurochir (Wien) 155(9):1637–1645. https:// doi. org/ 10. 1007/ 
s00701- 013- 1809-7

 39. Celik O, Hatipoglu E, Akhan SE, Uludag S, Kadioglu P (2013) 
Acromegaly is associated with higher frequency of female sexual 
dysfunction: experience of a single center. Endocr J 60(6):753–
761. https:// doi. org/ 10. 1507/ endoc rj. EJ12- 0424

 40. Tiemensma J, Kaptein AA, Pereira AM, Smit JWA, Romijn JA, 
Biermasz NR (2011) Affected illness perceptions and the associa-
tion with impaired quality of life in patients with long-term remis-
sion of acromegaly. J Clin Endocrinol Metab 96(11):3550–3558. 
https:// doi. org/ 10. 1210/ jc. 2011- 1645

 41. Cannavò S et al (2011) Increased prevalence of restless legs syn-
drome in patients with acromegaly and effects on quality of life 
assessed by Acro-QoL. Pituitary 14(4):328–334. https:// doi. org/ 
10. 1007/ s11102- 011- 0298-z

 42. Sardella C et al (2010) Short- and long-term changes of quality of 
life in patients with acromegaly: results from a prospective study. 
J Endocrinol Invest 33(1):20–25. https:// doi. org/ 10. 1007/ BF033 
46555

 43. Wassenaar MJE et al (2010) Clinical osteoarthritis predicts physi-
cal and psychological QoL in acromegaly patients. Growth Horm 
IGF Res 20(3):226–233. https:// doi. org/ 10. 1016/j. ghir. 2010. 02. 
003

 44. Miller A, Doll H, David J, Wass J (2008) Impact of musculoskel-
etal disease on quality of life in long-standing acromegaly. Eur J 
Endocrinol 158(5):587–593. https:// doi. org/ 10. 1530/ EJE- 07- 0838

 45. Matta MP, Couture E, Cazals L, Vezzosi D, Bennet A, Caron P 
(2008) Impaired quality of life of patients with acromegaly: con-
trol of GH/IGF-I excess improves psychological subscale appear-
ance. Eur J Endocrinol 158(3):305–310. https:// doi. org/ 10. 1530/ 
EJE- 07- 0697

 46. Van Der Klaauw AA, Biermasz NR, Hoftijzer HC, Pereira AM, 
Romijn JA (2008) Previous radiotherapy negatively influences 
quality of life during 4 years of follow-up in patients cured from 
acromegaly. Clin Endocrinol (Oxf) 69(1):123–128. https:// doi. org/ 
10. 1111/j. 1365- 2265. 2007. 03169.x

 47. T’Sjoen G, Bex M, Maiter D, Velkeniers B, Abs R (2007) 
Health-related quality of life in acromegalic subjects: data from 
AcroBel, the Belgian Registry on acromegaly. Eur J Endocrinol 
157(4):411–417. https:// doi. org/ 10. 1530/ EJE- 07- 0356

 48. Trepp R et al (2005) Assessment of quality of life in patients with 
uncontrolled vs. controlled acromegaly using the Acromegaly 
Quality of Life Questionnaire (AcroQoL). Clin Endocrinol (Oxf) 
63(1):103–110. https:// doi. org/ 10. 1111/j. 1365- 2265. 2005. 02307.x

 49. Wang K et al (2021) Mapping of the acromegaly quality of life 
questionnaire to ED-5D-5L index score among patients with acro-
megaly. Eur J Health Econ 22(9):1381–1391. https:// doi. org/ 10. 
1007/ s10198- 021- 01318-9

 50. Arshad MF, Ogunleye O, Ross R, Debono M (2021) Surgically 
treated acromegaly patients have a similar quality of life whether 
controlled by surgery or requiring additional medical therapy 
(QuaLAT Study). Pituitary 24(5):768–777. https:// doi. org/ 10. 
1007/ s11102- 021- 01153-4

 51. Ballesteros-Herrera D, Briseño-Hernández P, Pérez-Esparza 
R, Portocarrero-Ortiz LA (2021) Differences in quality of life 
between genders in acromegaly. Endocrinol Diabetes Metab 
4(2):229. https:// doi. org/ 10. 1002/ edm2. 229

 52. de Alegria SG, Kasuki L, Gadelha M, Lopes AJ (2021) The Glit-
tre Activities of Daily Living Test in patients with acromegaly: 
associations with hand function and health-related quality of life. 
J Back Musculoskelet Rehabil 34(3):441–451. https:// doi. org/ 10. 
3233/ BMR- 200089

 53. de Oliveira B, A, et al (2020) Health-related quality of life in 
acromegaly patients: results from generic and disease-specific 
questionnaires. Indian J Endocrinol Metab 24(5):402–405. https:// 
doi. org/ 10. 4103/ ijem. IJEM_ 401_ 20

 54. Giustina A et al (2021) International multicenter validation study 
of the SAGIT®® instrument in acromegaly. J Clin Endocrinol 
Metab 106(12):3555–3568. https:// doi. org/ 10. 1210/ clinem/ dgab5 
36

 55. Cellini M et al (2021) Vertebral fractures associated with spinal 
SAGIT®tal imbalance and quality of life in acromegaly: a radio-
graphic study with EOS 2D/3D technology. Neuroendocrinology 
111(8):775–785. https:// doi. org/ 10. 1159/ 00051 1811

 56. Webb SM (2006) Quality of life in acromegaly. Neuroendocrinol-
ogy 83(3–4):224–229. https:// doi. org/ 10. 1159/ 00009 5532

 57. Vandeva S, Yaneva M, Natchev E, Elenkova A, Kalinov K, Zach-
arieva S (2015) Disease control and treatment modalities have 
impact on quality of life in acromegaly evaluated by Acromegaly 
Quality of Life (AcroQoL) Questionnaire. Endocrine 49(3):774–
782. https:// doi. org/ 10. 1007/ s12020- 014- 0521-6

 58. Webb SM, Badia X et al (2006) Validity and clinical applicabil-
ity of the acromegaly quality of life questionnaire, AcroQoL: a 
6-month prospective study. Eur J Endocrinol 155(2):269–277. 
https:// doi. org/ 10. 1530/ eje.1. 02214

 59. Trainer PJ et al (2000) Treatment of acromegaly with the growth 
hormone-receptor antagonist pegvisomant. N Engl J Med 
342(16):1171–1177. https:// doi. org/ 10. 1056/ NEJM2 00004 20342 
1604

https://doi.org/10.1111/cen.13331
https://doi.org/10.1111/cen.13331
https://doi.org/10.1016/j.ghir.2015.06.008
https://doi.org/10.1016/j.ghir.2015.06.008
https://doi.org/10.1530/EJE-14-0996
https://doi.org/10.3389/fendo.2014.00229
https://doi.org/10.3389/fendo.2014.00229
https://doi.org/10.1530/EC-14-0028
https://doi.org/10.1530/EC-14-0028
https://doi.org/10.1007/s12020-014-0166-5
https://doi.org/10.1007/s12020-014-0166-5
https://doi.org/10.1007/s11102-013-0544-7
https://doi.org/10.1007/s11102-013-0544-7
https://doi.org/10.1007/s11102-013-0533-x
https://doi.org/10.1007/s00701-013-1809-7
https://doi.org/10.1007/s00701-013-1809-7
https://doi.org/10.1507/endocrj.EJ12-0424
https://doi.org/10.1210/jc.2011-1645
https://doi.org/10.1007/s11102-011-0298-z
https://doi.org/10.1007/s11102-011-0298-z
https://doi.org/10.1007/BF03346555
https://doi.org/10.1007/BF03346555
https://doi.org/10.1016/j.ghir.2010.02.003
https://doi.org/10.1016/j.ghir.2010.02.003
https://doi.org/10.1530/EJE-07-0838
https://doi.org/10.1530/EJE-07-0697
https://doi.org/10.1530/EJE-07-0697
https://doi.org/10.1111/j.1365-2265.2007.03169.x
https://doi.org/10.1111/j.1365-2265.2007.03169.x
https://doi.org/10.1530/EJE-07-0356
https://doi.org/10.1111/j.1365-2265.2005.02307.x
https://doi.org/10.1007/s10198-021-01318-9
https://doi.org/10.1007/s10198-021-01318-9
https://doi.org/10.1007/s11102-021-01153-4
https://doi.org/10.1007/s11102-021-01153-4
https://doi.org/10.1002/edm2.229
https://doi.org/10.3233/BMR-200089
https://doi.org/10.3233/BMR-200089
https://doi.org/10.4103/ijem.IJEM_401_20
https://doi.org/10.4103/ijem.IJEM_401_20
https://doi.org/10.1210/clinem/dgab536
https://doi.org/10.1210/clinem/dgab536
https://doi.org/10.1159/000511811
https://doi.org/10.1159/000095532
https://doi.org/10.1007/s12020-014-0521-6
https://doi.org/10.1530/eje.1.02214
https://doi.org/10.1056/NEJM200004203421604
https://doi.org/10.1056/NEJM200004203421604


1834 Journal of Endocrinological Investigation (2022) 45:1823–1834

1 3

 60. Sievers C, Baur DM, Schwanke A, Buchfelder M, Droste M, Mann 
K, Stalla GK (2015) Prediction of therapy response in acromegalic 
patients under pegvisomant therapy within the German ACROS-
TUDY cohort. Pituitary 18(6):916–923. https:// doi. org/ 10. 1007/ 
s11102- 015- 0673-2

 61. Fleseriu M, Fogelfeld L, Gordon MB, Sisco J, Colwell HH, Lud-
lam WH, Haviv A, Mathias SD (2019) Development of a novel 
patient-reported measure for acromegaly: the Acro-TSQ. Pituitary 
22(6):581–593. https:// doi. org/ 10. 1007/ s11102- 019- 00986-4

 62. Fleseriu M, Molitch M, Dreval A, Biermasz NR, Gordon MB, 
Crosby RD, Ludlam WH, Haviv A, Gilgun-Sherki Y, Mathias SD 
(2021) Disease and treatment-related burden in patients with acro-
megaly who are biochemically controlled on injectable somato-
statin receptor ligands. Front Endocrinol. https:// doi. org/ 10. 3389/ 
fendo. 2021. 627711

 63. Geer EB, Sisco J, Adelman DT, Ludlam WH, Haviv A, Liu S, 
Mathias SD, Gelbaum D, Shi L (2020) Patient reported outcome 
data from acromegaly patients treated with injectable somatostatin 
receptor ligands (SRLs) in routine clinical practice. BMC Endocr 
Disord. https:// doi. org/ 10. 1186/ s12902- 020- 00595-4

 64. Geer EB, Sisco J, Adelman DT, Ludlam WH, Haviv A, Gel-
baum D, Liu S, Mathias SD, Shi L (2020) Observed discord-
ance between outcomes reported by acromegaly patients and their 
treating endocrinology medical provider. Pituitary 23(2):140–148. 
https:// doi. org/ 10. 1007/ s11102- 019- 01013-2

 65. Rosario PW, Calsolari MR (2012) Screening for acromegaly 
by application of a simple questionnaire evaluating the enlarge-
ment of extremities in adult patients seen at primary health 
care units. Pituitary 15(2):179–183. https:// doi. org/ 10. 1007/ 
s11102- 011- 0302-7

 66. Psaras T, Honegger J, Gallwitz B, Milian M (2011) Are there 
gender-specific differences concerning quality of life in treated 

acromegalic patients? Exp Clin Endocrinol Diabetes 119(5):300–
305. https:// doi. org/ 10. 1055/s- 0030- 12679 12

 67. Guaraldi F et al (2016) Usefulness of an ad hoc questionnaire 
(Acro-CQ) for the systematic assessment of acromegaly comor-
bidities at diagnosis and their management at follow-up. J 
Endocrinol Invest 39(11):1277–1284. https:// doi. org/ 10. 1007/ 
s40618- 016- 0476-y

 68. Jackson Y, Flood E, Rhoten S, Janssen EM, Lundie M (2019) 
AcroVoice: eliciting the patients’ perspective on acromegaly 
disease activity. Pituitary 22(1):62–69. https:// doi. org/ 10. 1007/ 
s11102- 018- 00933-9

 69. The SAGIT Investigator Group, Giustina A, Bevan JS, Bronstein 
MD, Casanueva FF, Chanson P, Petersenn S, Thanh X-MT, Sert C, 
Houchard A, Guillemin I, Melmed S (2016) SAGIT®: clinician-
reported outcome instrument for managing acromegaly in clinical 
practice—development and results from a pilot study. Pituitary 
19(1):39–49. https:// doi. org/ 10. 1007/ s11102- 015- 0681-2

 70. Giustina A, Bevan J, Bronstein M, Casanueva F, Chanson P, 
Petersenn S, Truong TXM, Massien C, Dias-Barbosa C, Guil-
lemin I, Arnould B, Melmed S (2014) SAGIT©: a novel clinician-
reported outcome for managing acromegaly in clinical practice. 
Value Health 17(7):355. https:// doi. org/ 10. 1016/j. jval. 2014. 08. 
754

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s11102-015-0673-2
https://doi.org/10.1007/s11102-015-0673-2
https://doi.org/10.1007/s11102-019-00986-4
https://doi.org/10.3389/fendo.2021.627711
https://doi.org/10.3389/fendo.2021.627711
https://doi.org/10.1186/s12902-020-00595-4
https://doi.org/10.1007/s11102-019-01013-2
https://doi.org/10.1007/s11102-011-0302-7
https://doi.org/10.1007/s11102-011-0302-7
https://doi.org/10.1055/s-0030-1267912
https://doi.org/10.1007/s40618-016-0476-y
https://doi.org/10.1007/s40618-016-0476-y
https://doi.org/10.1007/s11102-018-00933-9
https://doi.org/10.1007/s11102-018-00933-9
https://doi.org/10.1007/s11102-015-0681-2
https://doi.org/10.1016/j.jval.2014.08.754
https://doi.org/10.1016/j.jval.2014.08.754

	Questionnaire and tools: clinical powerful instrument in acromegaly diagnosis and management
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Questionnaires and tools in acromegaly
	Patient-reported outcome (PRO) tools
	Acromegaly Quality of Life Questionnaire (AcroQoL)
	Pain Assessment Acromegaly Symptom Questionnaire (PASQ)
	Acromegaly Treatment Satisfaction Questionnaire (ACRO-TSQ)
	Enlargement of the Extremities Questionnaire
	Acromegaly Comorbidities and Complaints Questionnaire (ACCQ)
	Acromegaly Comorbidities Questionnaire (Acro-CQ)

	Clinician-reported outcome (clinro) tools
	Acromegaly disease activity tool (ACRODAT®)
	SAGIT®
	Acroscore

	Conclusion
	References




