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Abstract
Purpose Epidemiological data are pivotal for the estimation of disease burden in populations.
Aim Of the study was to estimate the incidence and prevalence of acromegaly in Italy along with the impact of comorbidities
and hospitalization rates as compared to the general population.
Methods Retrospective epidemiological study (from 2000 to 2014) and case control-study. Data were extracted from the
Health Search Database (HSD). HSD contains patient records from about 1000 general practitioners (GPs) throughout Italy,
covering a population of more than 1 million patients. It includes information about patient demographics and medical data
including clinical diagnoses and diagnostic tests.
Results At the end of the study period, 74 acromegaly patients (out of 1,066,871 people) were identified, resulting in a
prevalence of 6.9 per 100,000 inhabitants [95% CI 5.4–8.5]. Prevalence was higher in females than men (p= 0.004), and
showed a statistically significant trend of increase over time (p < 0.0001). Overall, incidence during the study period was
0.31 per 100,000 person-years. Hypertension and type II diabetes mellitus were the comorbidities more frequently associated
with acromegaly (31.3 and 14.6%, respectively) and patients were more likely to undergo a high frequency of yearly
hospitalization (≥3 accesses/year, p < 0.001) compared to sex-age matched controls.
Conclusions This epidemiological study on acromegaly carried out using a large GP-based database, documented a disease
prevalence of about 7 cases per 100,000 inhabitants. As expected, acromegaly was associated with a number of comor-
bidities (mainly hypertension and type II diabetes mellitus) and a high rate of patients’ hospitalization.
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Introduction

Acromegaly is a rare disease resulting in a complex sys-
temic syndrome, caused by elevated circulating levels of
growth hormone (GH) and insulin-like growth factor I
(IGF-I), usually due to the presence of a GH-secreting
pituitary adenoma (>95% cases) [1].

The first epidemiological studies of acromegaly, and
more widely of pituitary adenomas, were from surgical
series or cancer registries, which all represent very selected
populations, thus hindering a reliable incidence or pre-
valence estimation in the general population [2, 3]. How-
ever, most of the studies carried out in Europe and US in the
last decade [4–13] reported a 2 to 6-fold increase in acro-
megaly incidence and prevalence as compared to the pre-
vious ones (reviewed in ref. [3]). Moreover, results from
autopsy and magnetic resonance imaging studies showed an
overall estimated prevalence of pituitary adenomas around
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17% in the general population, with a considerable presence
of secreting tumors based on their immunohistochemical
evaluation [14].

Tumor incidence and prevalence data are pivotal for the
estimation of disease burden in populations and are often
used to calculate health care resource distribution within
and among clinical specialties [5]. Currently, there is a lack
of well-designed epidemiological studies, carried out in
representative samples of the Italian population, that are
aimed at evaluating the actual incidence and prevalence of
this disease in our country.

Noteworthy, acromegaly frequently results in a number
of comorbidities, including cardiovascular diseases, meta-
bolic complications, respiratory disorders and arthropathies,
which may induce chronic disabilities and impair patients’
quality of life [1, 15–18]. In addition, a number of studies
demonstrated that uncontrolled acromegaly is associated
with a 1.5 to 3-fold increase in the standardized mortality
ratio (SMR) compared to general population [19–22]. Data
from National registries suggest that, using multimodal
therapeutic strategies, about 70% of patients currently
achieve disease control [23]. Particularly, a recent analysis
of the French Acromegaly Registry showed that about 75%
of acromegaly patients present normal age-adjusted IGF-I
levels at the end of follow-up (median duration: 7 years)
[23].

In this context, surgery still represents the first-line
therapy in the majority of patients, despite additional
medical (pharmacological) treatment is often required [16].
Chronic medical therapy for acromegaly is generally well
tolerated, although a life-long treatment is expected for most
patients [16, 24]. Most common adverse events related to
first-generation somatostatin analogs (SSA) therapy mainly
include disturbance of the gastrointestinal tract (abdominal
cramps, flatulence, and diarrhea), which usually abate with
continued treatment and, more rarely, an impairment of
glucose control [16]. On the other hand, treatment with the
GH-receptor antagonist (GHRA) pegvisomant may result in
injection-site reactions, local discomfort, reversible lipohy-
pertrophy/lipoatrophy and, in a very small percentage of
patients, a significant increase of liver enzyme levels [16].
Disease control in acromegaly is crucial, since life expec-
tancy in well-controlled patients approximates that of nor-
mal population. However, the cost-of-illness of acromegaly
(both direct costs and production loss) has a huge burden on
patients and health system. In a Swedish study evaluating
the cost-of-illness of acromegaly, the authors computed a
total annual cost per patient due to acromegaly and its
comorbidities of about 12.000 € during 2013 [25]. More in
detail, costs directly due to acromegaly seems to contribute
per about 75% of total expenses and, particularly, medical
treatments for acromegaly account for about 70% of the
total direct medical costs (mainly due to SSA and GHRA

usage) [25]. On the other hand, 25% of total cost of acro-
megaly seems to be related to comorbidities and patients’
hospitalizations. Interestingly, some authors demonstrated
that the presence of selected comorbidities (e.g. cardiovas-
cular complications) correlates with an increased odds of
patients hospitalization and with a higher annual cost of
disease management [25, 26].

Therefore, due to the importance of epidemiological
data, particularly in rare diseases, the main aim of this study
was to evaluate the incidence and prevalence of acromegaly
in the Italian population using the Italian primary care
database (Health Search Database) and to characterize the
clinical features of acromegaly patients.

Material and methods

Patient database

Data have been extracted from the Health Search Database
(HSD). The HSD is a clinical and epidemiological research
longitudinal observational database that is representative of
the general Italian population. It was established in 1998 by
the Italian College of General Practitioners and it contains
data from computer-based patient records from about 1000
general practitioners (GPs) homogeneously distributed
across Italy, covering a total population of more than one
million patients (1,066,871 people at the end of 2014).
Noteworthy, due to the current regulation of the National
Health Care System, almost 100% of Italian people refer to
a GP. Indeed, a 2013 analysis of the Italian National
Institute of Statistics (ISTAT) reports the presence of
45,203 GPs in our country, each taking care a mean of 1160
inhabitants and thus covering a total of more than 52 million
patients. This number nearly represents the entire Italian
population aged ≥18 years old (total population in 2013:
60,782,668 inhabitants) (http://www.istat.it). Therefore, a
carefully managed GP-based database can be representative
of the Italian general population.

The database includes information about patient demo-
graphics and medical data such as clinical events and
diagnoses (as free text notes or coded using the Interna-
tional Classification of Diseases, 9th Revision, Clinical
Modification, ICD9-CM), hospital admissions, laboratory
tests and radiological exams. To be considered for partici-
pation in epidemiological studies, GPs should meet “up-to-
standard” quality criteria. These quality criteria pertain to
the levels of coding, the prevalence of well-known diseases,
the mortality rates, and years of recording. Briefly, GPs
included in the HSD analyses are general practitioner who
carefully register all the events related to patients’ clinical
history, with a particular focus on clinical diagnoses. The
population of the selected GPs is superimposable to that

534 Endocrine (2018) 61:533–541

http://www.istat.it


reported from ISTAT and therefore representative of Italian
population. In order to collect standardized data and have
complete information, all GPs are trained for data collec-
tion, data entry and software use. Every 6 months, GPs
undergo a data check to verify the completeness of the
information collected and entered into HSD (www.hea
lthsearch.it). Noteworthy, GPs has to collect into their
medical records all clinical diagnoses of patients, even those
performed by other specialists (as for acromegaly in the
majority of cases).

HSD complies with European Union guidelines on the
use of medical data for research and has been previously
demonstrated to be a valid data source for scientific research
[27–29].

Source population

We selected from HSD all patients aged ≥18 years regis-
tered in the lists of participating GPs at the beginning of the
study period (1st January 2000) and with at least 1 year of
recorded history prior to the start of the study.

Case definition

Primary outcome of the study was the occurrence of acro-
megaly, which was identified using both the related ICD9-
CM code (253.0: acromegaly and gigantism) coupled with
the specific key word “acromegaly” in code description
(thus excluding cases of gigantism).

To increase the specificity of the case definition, only
patients identified with the above mentioned criteria and,
during the same study year, at least one recorded event for
GH evaluation (national code 90.35.1), IGF-I evaluation
(code 90.40.6) or MRI of the sella turcica (code 88.97) were
identified as reliable acromegaly cases and included in the
data analysis.

Data analysis

The prevalence and incidence of acromegaly during the
years 2000–2014 was calculated (study period: 1st January
2000 to 31st December 2014). Regarding the yearly pre-
valence, for each observation year the number of patients
with old and new diagnoses of acromegaly, alive and pre-
sent in the GPs’ lists up to 31st December of the year
(numerator), was divided by the total number of patients
alive and active in the same year (denominator) (Online
Resource 1).

As for the yearly incidence (computed as incidence
density), the number of new cases in each year of obser-
vation (numerator) was divided by the person-time at risk of
developing acromegaly (denominator) at 1st January of
each year of observation. For the calculation of the

incidence rate, person-time of follow-up was censored upon
the first occurrence of one of the following events: occur-
rence of acromegaly, transferring out of general practice or
death (Online Resource 1). The prevalence and incidence
were expressed as rates per 100,000 inhabitants and
100,000 person years (PYs), respectively.

To characterize the patients with a diagnosis of acro-
megaly, demographic data (age, sex) of cases were eval-
uated at the date of first code (index date) being registered
in the database. Moreover, using a case-control study
design, patients with acromegaly were compared to mat-
ched controls for the presence of selected comorbidities
(ICD9-CM codes listed in Table 1), known to be associated
with acromegaly (hypopituitarism, hyperglycemia, type II
diabetes mellitus, hypertension, cardiac hypertrophy, carpal
tunnel syndrome, infertility, arthropathy, sleep apnea, col-
orectal polyposis, goiter) and to the yearly frequency of
patient hospitalization. Up to 10 controls were matched to
each case on sex, age and duration of follow-up (namely,
time of patient history recorded into the HSD).

Yearly hospitalization rate was stratified into tertiles,
based on the distribution of hospitalizations in the Italian
general population. Namely, I tertile: 0 hospitalization/year;
II tertile: 1–2 hospitalizations/year; III tertile: ≥3 hospitali-
zations/year

Statistical analysis

STATA software, version 11 (STATACorp, College Sta-
tion, TX) was used to perform statistical analyses, while
graphs and figures were drawn by use of GraphPad Prism
software version 5.02 (GraphPad Software Inc., San Diego,
CA). A descriptive statistical analysis for categorical vari-
ables (absolute frequency, relative frequency, 95%

Table 1 International classification of diseases, 9th revision, clinical
modification (ICD9-CM) of selected acromegaly comorbidities

Comorbidities ICD9–CM codes

Hypopituitarism 235.3; 253.4; 253.2

253.7; 253.8; 253.9

Hyperglycemia 790.21; 790.22; 790.29

Type II diabetes mellitus 250.x (excluding 250.x1 and 250.x3)

Hypertension 401–404.x

Cardiac hypertrophy 429.3; 402.9; 424.9

Carpal tunnel syndrome 354.0

Infertility (male and female) 606.8; 606.9; 606.0; 606.1; 628.0;
628.9; 628.1

Arthropathy 719.9; 713.0

Sleep apneas 327.20–29

Colorectal polyposis 211.3; 569.0; 211.4

Goiter 241.1; 242.2; 241.9; 242.3
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confidence intervals (CIs)) and continuous variables (mean
± standard deviation (SD)) was carried out. A multivariable
conditional logistic regression was estimated to compute the
odds ratio (OR) and the related 95% CI as a measure of
association between each comorbidity and cases of acro-
megaly. A Poisson model was adopted to test the increasing
trend for prevalence of acromegaly over the years under
study.

Results

Prevalence and incidence of acromegaly in the
Italian general population

At the end of the study period (31st December 2014), the
HSD included a total population of 1,066,871 patients.
Overall, 74 acromegaly patients were identified (48 F, mean
age 49.9 ± 19.3 years), thus yielding a prevalence of 6.9 per
100,000 inhabitants [95% CI 5.4–8.5]. The total prevalence
for women was significantly higher than for men (8.6 per
100,000 vs. 5.1 per 100,000, respectively; p= 0.004).

During the study period we observed a significant
increase in the prevalence of acromegaly cases, rising from
4.7 per 100,000 in 2000 to 7.0 per 100,000 inhabitants in
2012 (p < 0.0001). The increase in the prevalence of acro-
megaly was mainly observed during the first part of the
study period (from 2000 to 2004), while prevalence was
rather stable in the following decade (from 6.5 per 100,000
in 2005 to 6.9 per 100,000 inhabitants in 2014; see Fig. 1
and Online Resource 1). As expected, the increasing trend
was observed for both women (p= 0.002) and men (p=
0.026) (Fig. 1).

The incidence of acromegaly was variable in the study
period, ranging from 0.0 per 100,000 PYs in 2014 to 0.74
per 100,000 PYs in 2004 (Fig. 2). As observed for the
prevalence data, we found an increasing incidence of the

disease in the first years of the study period (from 2001 to
2005), while it was still variable, although without showing
remarkable peaks, during the remaining years analyzed
(2006–2014). The incidence of acromegaly during the entire
observation time was 0.31 per 100,000 PYs (0.22 per
100,000 PYs for males and 0.38 per 100,000 PYs for
females).

Characterization of acromegaly patients

As previously described in the Methods section, patients
with acromegaly were compared to matched controls to
identify and analyze the frequency of the events (comor-
bidities and hospitalizations) in the two groups. In order to
increase the statistical power of the analysis, we included in
the case-control study also those cases not active at the end
of the study period (e.g., death during the study). Therefore,
96 acromegaly patients (33 males, 63 females) were com-
pared with 809 controls (Table 2).

For three out of eleven comorbidities selected for the study
(hyperglycemia, arthropathy and sleep apnea), we did not find
any event associated to the related ICD9-CM codes in acro-
megaly cases. However, all the other comorbidities evaluated
(in which the number of reported events was enough to
compute a statistical analysis), showed an OR > 1 (from 1.4
up to 20), as expected from the starting selection criteria,
based on a known relation between the specific pathological
condition and acromegaly [25] (Table 2, Fig. 3).

In this context, hypertension and type II diabetes mellitus
emerged as the comorbidities more frequently associated
with acromegaly (31.3 and 14.6% of cases), with an OR of
1.4 (95% CI 0.84–2.34) and 2.38 (95% CI 1.22–4.64)
compared to the control group, respectively. The frequency
of type II diabetes mellitus in acromegaly patients was
significantly higher compared to controls (p= 0.01), as
observed for the presence of hypopituitarism (OR 20, 95%
CI 1.81–220.56; p= 0.01) and colorectal polyposis (OR
4.14, 95% CI 1.18–14.5; p= 0.03) (Table 2, Fig. 3).

Fig. 1 Prevalence of acromegaly per 100,000 inhabitants by gender
and calendar year

Fig. 2 Incidence of acromegaly per 100,000 person years (PYs) by
gender and calendar year
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Moreover, carpal tunnel syndrome was present in 7.3% of
cases, while goiter and colorectal polyposis in 5.2 and 4.2%,
respectively.

Finally, we observed that acromegaly patients were more
likely to undergo hospitalization, with a higher yearly

frequency compared to the general population (Table 2,
Fig. 3). Indeed, we found that a significantly higher per-
centage of acromegaly cases underwent ≥3 hospitalizations/
year compared to controls (OR 2.8, 95% CI 1.51–5.19;
p < 0.001).

Discussion

To our knowledge, this is the first epidemiological inves-
tigation of acromegaly carried out by use of a large long-
itudinal primary care database representative of the Italian
general population.

Prevalence of acromegaly in Italy increased during the
study years (2000–2014), reaching a value of 6.9 per
100,000 inhabitants at the end of the observation period
(31st December 2014). Prevalence estimates of acromegaly,
evaluated using different methods (e.g., multicenter studies
and international registries, insurance databases, GP or

Table 2 Demographic
characteristics, comorbidities,
and hospitalization rates of
acromegaly patients
(cases) compared with a
“non-acromegaly” control
group (controls)

Data Cases no. (%) Controls no. (%) OR (IC 95%) p value

Total no. 96 809

Sex

Males (M) 33 (34.38) 288 (35.6)

Age range (years)

18–27 1 (1.03) 10 (1.24)

28–37 4 (4.17) 33 (4.08)

38–47 11 (11.46) 110 (13.6)

48–57 18 (18.75) 175 (21.63)

58–67 18 (18.75) 138 (17.06)

68–77 30 (31.25) 242 (29.91)

78–87 10 (10.42) 70 (8.65)

≥87 4 (4.17) 31 (3.83)

Comorbidity

Hypopituitarism 2 (2.08) 1 (0.12) 20 (1.81–220.56) 0.01

Hyperglycemia – – – –

Type II diabetes mellitus 14 (14.58) 52 (6.43) 2.38 (1.22–4.64) 0.01

Hypertension 30 (31.25) 199 (24.6) 1.4 (0.84–2.34) 0.20

Cardiac hypertrophy 2 (2.08) 12 (1.48) 1.36 (0.29–6.34) 0.69

Carpal tunnel syndrome 7 (7.29) 30 (3.71) 1.77 (0.7–4.47) 0.23

Infertility (M and F) 1 (1.04) 2 (0.25) 5 (0.45–55.14) 0.19

Arthropathy – – – –

Sleep apneas – – – –

Colorectal polyposis 4 (4.17) 9 (1.11) 4.14 (1.18–14.5) 0.03

Goiter 5 (5.21) 22 (2.72) 1.79 (0.62–5.14) 0.28

Hospitalization rate (no./year)

1 or 2 17 (17.71) 121 (14.96) 1.5 (0.82–2.74) 0.19

≥3 20 (20.83) 75 (9.27) 2.8 (1.51–5.19) 0.001

no. number, OR odds ratio, IC 95% 95% confidence interval, M male, F female, – no records were associated
to acromegaly cases in the Health Search Database according to the specific ICD9-CM codes used to identify
the selected comorbidities

Fig. 3 Forest plot showing the Odds Ratio (OR) to develop specific
comorbidities or undergo hospitalization in acromegaly cases com-
pared to age and sex-matched controls
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referral center reports), vary in the different studies carried
out across Europe and US and range from 3 to 10 cases per
100,000 people [4–9, 12, 14, 30–32]. In this context, our
estimate is in line with a number of recent reports which
documented an average prevalence of acromegaly around
6–8 cases per 100,000 inhabitants [8, 30–32].

A first epidemiological study conducted in Italy reported
a prevalence of acromegaly of 9.7 per 100,000 inhabitants
[33]. However, this report referred to a specific area of Italy
(province of Messina, Sicily) and almost all patients were
registered by a single tertiary center for pituitary diseases.
The study mainly focused on the influence of environmental
factors on acromegaly, showing a great variability of the
estimated prevalence in four different sub-areas analyzed
(from 2.6 to 21.0 per 100,000 inhabitants) [33].

On the other hand, our data are in line with the estimated
prevalence of acromegaly (about 60 cases per million)
assumed in a following retrospective multicenter study
endorsed by the Italian Society of Endocrinology and per-
formed involving 24 Italian tertiary referral centers across
the Country [22].

Moreover, our prevalence data are supported by the
incidence estimates of acromegaly reported in the present
study (incidence of period 2001–2014: 0.31 cases per
100,000 PYs). Incidence rates published across Europe are
remarkably similar, ranging around 0.2–0.4 cases per
100,000 PYs.

Noteworthy, a population-based study conducted in
Finland reported a standardized incidence rate (SIR) for
acromegaly of 0.34 cases per 100,000 PYs [6], a cross-
sectional analysis conducted on Maltese population a SIR of
0.31 cases per 100,000 PYs [34], and the Spanish study by
Etxabe and colleagues reported an average incidence of
0.31 cases per 100,000 PYs [30]. Therefore, our incidence
estimate, although computed using a completely different
method compared to the above mentioned studies, is in line
with previous reports, thus supporting the reliability of our
study design and the use of the HSD also for epidemiolo-
gical studies evaluating rare diseases such as acromegaly.

In this light, the mean age at diagnosis observed for our
cases (49.9 ± 19.3 years) fits with the results of the great
majority of published reports. Indeed, the fifth decade of life
is often reported as the period in which most acromegaly
patients are diagnosed [3, 22, 25, 35].

Looking more in detail to our data, we observed that the
increasing prevalence found during the study period is
mainly due to a significant trend present in the first years of
observation time (particularly from 2000 to 2004), which is
mirrored by the increasing incidence observed in the same
period (peak of incidence in 2004). In this context, other
epidemiological studies, investigating the trend of acrome-
galy incidence and/or prevalence during a time frame >10
years, report different courses for the incidence of the

disease (e.g., stable over time, constantly increasing, up and
down in different periods) [6, 11, 13, 30], while prevalence
data almost unanimously show an increase over time
(reviewed in ref. [3]). Therefore, the increasing incidence
observed in our study from 2001 to 2005 could represent a
“physiological” peak of incidence in the context of a vari-
able trend over time, as observed during other long-term
longitudinal evaluations [13]. However, another reason
could be represented by the gradual inclusion into the
database of cases diagnosed before HSD start (1998).

As for the female predominance observed in our study,
this finding has been already described in two epidemiolo-
gical studies conducted in Spain (61% females in the study
by Mestron and 64% in the work from Extabe) [12, 30], one
survey conducted on the Maltese population (58%) [34],
some National registries, including the German (54%), the
French (55%) and the Mexican one (59%) [36–38], a very
recent large multicenter study (54%) [39] and, in particular,
the previously mentioned Italian multicenter study (59%
females) [22]. Although most of these studies report a
higher frequency/percentage of females among acromegaly
patients, instead of the true prevalence estimation, these
measures usually show a strong direct correlation. However,
the finding of gender predominance in acromegaly is still
debated. Indeed a number of other studies report a similar
prevalence and/or incidence among the two sexes [4, 6, 8,
10, 33, 40], and two reports (carried out in Belgium and
Iceland) even lay for a male predominance [5, 7].

Briefly, after performing an accurate case definition, the
HSD comes out as a reliable tool for the evaluation of the
incidence and prevalence of acromegaly. The strict inclu-
sion criteria strongly reduce the presence of false positive
cases, while a (slight) underestimation of the disease
represent a possible limitation of the study design that is
counterbalanced by the fact that our data are in line with the
majority of previous reports in literature.

Another important objective of our study was to use the
HSD as a tool to perform a clinical characterization of
acromegaly patients, based on the evaluation of the pre-
sence of a number of selected comorbidities, and to evaluate
the impact of acromegaly on patients’ hospitalization,
compared to the general population.

Despite the intrinsic rarity of the disease and the relative
low number of cases identified, it was possible to compute
the odds ratio (OR), as well as the related p values, for the
majority of the selected comorbidities, comparing acrome-
galy cases to controls in a (nearly) 1:10 ratio.

As already mentioned, hypertension and type II diabetes
mellitus emerged as the comorbidities most commonly
associated to acromegaly (31.3 and 14.6%, respectively).
Noteworthy, these data are almost superimposable with
those presented in the above mentioned Italian multicenter
survey, including a large number of acromegaly patients

538 Endocrine (2018) 61:533–541



(n= 1512). Indeed, in the study by Arosio et al. hyperten-
sion and type II diabetes mellitus were reported in 33 and
16% of cases, respectively [22]. Furthermore, our data on
the impact of these two comorbidities on acromegaly are
also in line with the results recently reported in a nationwide
population-based study conducted in Sweden [25], as well
as in a retrospective analysis of the French Registry [23]. In
this context, a meta-analysis including a total of 2562
patients from 18 series reported a mean prevalence of
hypertension in about 35% of acromegaly patients [41].

These evidences support the reliability of the HSD for
the clinical characterization of acromegaly patients, parti-
cularly regarding the presence of hypertension and type II
diabetes mellitus, two pathological conditions with a
peculiar impact on acromegaly. Interestingly, a previous
study already validated the HSD as a reliable tool for the
identification of hypertension and type II diabetes mellitus
in the general population [42]. Furthermore, as expected,
the presence of hypopituitarism (OR 20, 95% CI
1.81–220.56) and colorectal polyposis (OR 4.14, 95% CI
1.18–14.5) was significantly higher in acromegaly cases
compared to controls.

On the other hand, our results show that the frequency of
other acromegaly associated conditions (carpal tunnel syn-
drome, goiter, cardiac hypertrophy and infertility) is lower
compared to that reported in the majority of previous stu-
dies [12, 23, 25, 26, 43], while for hyperglycemia, arthro-
pathy and sleep apnea we did not find any event associated
to the related codes. A possible explanation could reside in
the choice of more strict and specific ICD9-CM codes
compared to those used in other reports [25, 26, 44], thus
leading to the underestimation of the associated comorbid-
ities. This could be the case for arthropathy and sleep apnea.
However, we can also assume that the acromegaly cases
identified from the HSD electronic records are representa-
tive of the Italian scenario, where about 50% of patients
refers to tertiary referral centers [22]. The other half is likely
diagnosed and/or followed up by specialists working in
public/private practices, first level regional and district
hospitals and, in some cases, by GPs themselves. Therefore,
the underestimation of specific comorbidities could reflect a
real lack of diagnoses, more likely occurred outside the
referral centers, where procedures like polysomnography
are rarely performed. In this light, the impact of the different
comorbidities is largely variable in the different studies and
data from multicenter surveys (mainly including tertiary
centers) usually show higher percentages compared to
population-based studies (e.g., presence of carpal tunnel
syndrome ranging from 1.4 to 30% of patients) [23, 25].

Finally, we showed that acromegaly patients are more
likely than the general population to undergo high rate of
yearly hospitalizations (≥3 accesses/year). Since acromegaly
related comorbidities have been demonstrated to increase the

odds of hospitalization, this finding is somehow expected
[26]. However, our study represents the first report on this
specific feature in the Italian population, furthermore per-
formed comparing patients with “non-acromegaly” controls
and using the modern approach of the automatic identifica-
tion of clinical events from GPs’ electronic medical records.
This observation emphasizes the need for an improvement of
disease control in acromegaly. Indeed, the increased number
of cured or controlled patients would allow us to sig-
nificantly decrease the number of disease related comor-
bidities and patient hospitalization, thus improving both
patient life expectancy and quality of life and reducing the
disease burden on health care resources [25, 26].

In this context, a limitation of our study is represented by
the lack of information about the disease status of the
patients included in the case-control study. This is mainly
due to the relatively low number of specific biochemical
parameters (namely, GH and IGF-I values) currently
reported in the database and to the lack of a specific claim
(code) associated to the disease control. Likely, future
developments of the HSD will allow us to overcome most
of the current limitations and to shore up the present
strengths, particularly in the setting of rare diseases.

In conclusion, by use of strict inclusion criteria in order
to minimize the presence of false positive cases, the present
study documented a prevalence of acromegaly of about 7
cases per 100,000 inhabitants [95% CI 5.4–8.5]. Acrome-
galy was associated with a number of comorbidities (mainly
hypertension and type II diabetes mellitus) and with a
higher rate of yearly hospitalizations compared to controls.
Noteworthy, these data have been extracted from a repre-
sentative sample of the Italian general population by use of
a large longitudinal and observational GP-based database.
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