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Abstract This study aims to evaluate the presence of arthrop-
athy in the large peripheral joints most commonly affected in
acromegaly and to classify the severity according to the func-
tional assessment of each joint to identify any factor that could
predict the development of arthropathy and its level of sever-
ity. Seventy-one acromegalic patients were interviewed and
underwent a physical examination of the knees, hips, and
shoulders to identify the presence of arthropathy. The disease
was functionally classified as more severe or less severe,
according to a specific functional scale. We studied 21 males
(29.5 %) and 50 females (70.5 %) with a mean age of 49.5±
14.5 years. Arthropathy in the studied joints was observed in
40 patients (prevalence of 56 %), and a statistically significant
association with the presence of arthropathy was observed for
three of the evaluated factors: increased body mass index
(BMI), older age at diagnosis of acromegaly, and female
gender. There was no association with disease control or other
factors related to acromegaly. We classified 19 patients as
having more functionally severe arthropathy and identified
two factors associated with its development: increased BMI

and lower levels of insulin-like growth factor type I. The
relationship of factors such as female sex and BMI, which
are also related to osteoarthritis, with arthropathy in acrome-
galic patients suggested a high prevalence of irreversible joint
disease present at diagnosis of acromegaly. We highlight the
BMI, which was associated with either the presence of ar-
thropathy or more severe arthropathy, which demonstrates the
importance of body weight control in the management of
acromegalic patients.
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Introduction

Acromegaly is a rare chronic disease with an estimated
prevalence of 40 to 70 cases per million people, and it was
first described more than 120 years ago. It is characterized
by an insidious onset and exaggerated somatic growth due
to the hypersecretion of growth hormone (GH) and insulin-
like growth factor type I (IGF-I). The cause is usually a
pituitary tumor [1, 2].

Arthropathy is one of the most frequent complications of
acromegaly [3] and is considered the most important cause of
morbidity and functional disability [4, 5]. Both weight-
bearing and non-weight-bearing joints are affected [6], and
large peripheral joints, such as the knees, hips, and shoulders,
are most commonly affected, with a prevalence at diagnosis of
up to 70 % [4, 7]. In a significant number of patients, joint
complaints may present as the earliest symptom [8], and its
intensity increases with the duration of uncontrolled disease
[9]. Arthropathy can result in a severely disabling pathology
[4, 10–12], which causes a considerably impaired quality of
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life despite successful long-term treatment of acromegaly
[13, 14].

The pathogenesis of arthropathy in acromegaly is biphas-
ic in nature, involving two mechanisms [3]. Initially, high
levels of GH and IGF-I promote the growth of articular
cartilage and periarticular ligaments. Consequently, there is
a thickening of cartilage leading to joint space congestion
and limited range of motion. Simultaneously, there is a
laxity of the joint due to ligament overgrowth. These
changes occur very early in the disease and can be fully
reversed [3, 15].

At a later stage, the altered joint geometry results in
repeated intra-articular trauma that will lead to reactions of
repair. Consequently, scar, cyst, and osteophyte formation
causes a greater distortion of joint geometry. At this point,
the manifestations are characteristic of osteoarthritis, a de-
generative joint disease. These changes are irreversible, and
biochemical control of acromegaly, as evidenced by normal
levels of IGF-I, will have limited efficacy in improving the
patient’s condition [3, 10].

Several personal and disease-specific parameters have
been investigated in the search for a correlation with prog-
nosis and development of arthropathy, but it has been diffi-
cult to find a significant influence of any characteristic [4,
14, 16, 17].

In this study, we evaluated the presence of arthropathy in
the large peripheral joints most commonly affected in acro-
megaly (knees, hips, and shoulders). We also classified the
affected patients according to the functional assessment of
each joint and divided them into two groups: more severe
arthropathy or less severe arthropathy. These data were then
correlated with comorbidities, personal characteristics, and
disease-specific parameters that could predict the develop-
ment of arthropathy and greater or lesser severity.

Patients and methods

Patients

Seventy-one patients with acromegaly, regularly seen at the
Clementino Fraga Filho University Hospital, were consecu-
tively enrolled in this study. The diagnosis of acromegaly
had been suspected by clinical features and confirmed by
high serum GH levels not suppressible below 1.0 ng/mL
after oral glucose tolerance test, as well as IGF-I levels
above the upper limit of the normal range [18].

There were no inclusion restrictions in terms of gender,
age, comorbidities, stage of disease, and current or previous
treatments. According to their GH and IGF-I serum levels,
patients were separated into the “active” and “controlled”
subgroups. In the “controlled” group, IGF-I was within the
specific age-adjusted reference range, and GH levels were

below 1.0 ng/mL, which is actually considered the upper
limit for the adequate control of acromegaly [19].

The protocol was approved by the Ethical Committee of
Clementino Fraga Filho University Hospital, and all patients
gave their witnessed informed consent before entering the
study. The study was designed according to the Helsinki
Declaration II.

Study protocol

The presence of arthropathy was defined as self-reported
joint complaints in at least one of the six joints evaluated,
confirmed by physical examination. All patients were
interviewed and underwent a physical examination of the
studied joints, which was always performed by the same
musculoskeletal specialist.

If any previous condition not associated with acromegaly
could justify the presence of complaints on site, the affected
joint (not the patient) was excluded. One patient had previ-
ously undergone amputation at the level of the left femur and
did not walk, which hindered a proper assessment of these
joints, and his knee and both hips were therefore excluded
from this study. Another patient’s joint was excluded owing to
a total knee arthroplasty. Two shoulders were also excluded
from the study due to the presence of a painful lipoma (factor
unrelated to acromegaly) and another because of neurological
pain. In total, we evaluated 140 hips, 139 knees, and 140
shoulders from a total of 71 patients.

All joints studied were classified as having an excellent,
good, fair, and poor articular status, according to a specific
scale for each joint. The functional scales used were the
Merle d’Aubigné and Postel modified by Charnley for the
hips [20, 21], Knee Society Score for the knees [22, 23], and
the UCLA shoulder rating scale for the shoulders [24, 25].

Patients were considered to have functionally more severe
joint disease if at least one of the six joints assessed was rated
as “fair” or “poor” according to their specific functional scale.
A patient was considered to have functionally less severe joint
disease if all of his or her joints were classified as “excellent”
or “good” according to their specific scale.

Body mass index (BMI) was estimated by the ratio of
weight (in kilograms)/height2 (in meters) and expressed as
kilograms per square meter.

Body composition was evaluated by dual-energy X-ray
absorptiometry using a Prodigy-GE densitometer. Lean bod-
y mass (grams) and fat mass (percentage) were assessed at
the following regions: arms, legs, trunk, android, gynoid,
and total body.

Biochemical parameters

The serum concentrations of GH and IGF-I were routinely
measured by commercial two-site chemiluminescence
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immunometric assays (Immulite, Diagnostic Product Cor-
poration, Los Angeles, CA) at the time of the physical
examination. The growth hormone detection limit of the
assay was 0.01 μg/L (0.026 mU/L). The inter- and intra-
assay coefficients of variation (CV) were 6.2 and 6.5 %,
respectively.

The low detection limit of IGF-I as measured by Immulite
was 20 ng/mL, and the intra- and inter-assay CVs were 3.6
and 6.6 %, respectively. This assay uses murine monoclonal
anti-IGF-I antibodies. IGF binding protein (IGFBP) interfer-
ence was prevented by acid ethanol extraction of IGFBPs.

The International Reference Preparation was 98/574 for
GH and 87/518 for IGF-I.

The scores of IGF-I used in the statistical analysis
(expressed as standard deviation (SD) for each age) were
calculated according to Elmlinger et al [26].

Statistical analysis

Data were statistically analyzed using the SPSS software for
Windows, version 16.0 (SPSS, Inc., Chicago, IL, USA). The
results are expressed as the mean±SD or median (mini-
mum–maximum). The nonparametric Mann–Whitney test
was used for comparison of numerical variables, and the
nonparametric tests of chi-square or Fisher were used to
compare categorical variables between groups. A p value
of less than 0.05 was considered statistically significant.

Results

The study population comprised 50 women (22–80 years)
and 21 men (26–69 years), with a mean age of 49.5±
14.5 years. The age at diagnosis (mean 44.2±14.8 years)
was assessed by chart review, and the duration of disease
until diagnosis (mean 7.8 years) was estimated with the
patient’s reported time of onset of acral enlargement and
the patient’s photographs over the previous decades.

The general characteristics of the individuals and disease,
biochemical data, and endocrine comorbidities are summa-
rized in Table 1. None of the patients had growth hormone
deficiency.

Arthropathy

Forty out of the 71 patients (56 %) reported pain in at least
one of the six joints assessed and were classified as having
arthropathy, and 31 (44 %) had no pain complaints.

The presence or absence of joint disease was compared
with epidemiological, biochemical, and disease data, and a
statistically significant difference between the two groups
was noted in three of the evaluated variables: BMI, age at
diagnosis of acromegaly, and gender.

Patients with arthropathy had a higher BMI and older age
at diagnosis of acromegaly than patients without joint com-
plaints. Female gender was also positively associated with
the presence of joint complaints (Table 2).

No associations were observed between the presence of
arthropathy and serum levels of GH, current IGF-I, IGF-I at
the time of diagnosis, current age, period without treatment,
disease control, fat mass, and lean mass (Table 2).

We searched for associations in the groups of patients
with GH <1.0 ng/mL, IGF-I levels below the upper limit of
the normal range, and diagnoses received up to 30 years of
age. We also tested the patients with a short interval between

Table 1 General characteristics of the 71 acromegalic patients

Epidemiological data

Current age (years) 49.5±14.5

47 (22 to 80)

Gender (n/%)

Male 21 (29.5 %)

Female 50 (70.5 %)

Body mass index (kg/m2) 29.7±4.2

29.2 (18.5 to 38.5)

Fat mass (%) 35.5±10.3

34.9 (8 to 53)

Lean mass (kg) 49.5±10.6

47.5 (32.9 to 73.8)

Disease data

Age at diagnosis (years) 44.2±14.8

43 (20 to 74)

Estimated age of acromegaly
onset (years)

36.3±14

35 (11 to 71)

Estimated period without
treatment (years)

7.8±7.8

5 (0 to 47)

Controlled disease/active disease (n/%) 9 (13 %)/62 (87 %)

Tumor size (micro/macroadenoma) 14/57

Patients submitted to surgery 47

Patients submitted to radiotherapy 16

Biochemical data

GH (ng/mL) 11.2±28.6

3.3 (0.1 to 209)

IGF-I 2.86±2.81

3.06 (−2.38 to 7.91)

Endocrine comorbidities

Hypogonadism (n/%) 31 (43 %)

Hypothyroidism on hormone
replacement (n/%)

12 (17 %)

Hypocortisolism on hormone
replacement (n/%)

18 (25 %)

Data expressed as mean±standard deviation (SD) and median
(minimum–maximum)

GH growth hormone, IGF-I insulin-like growth factor type I, kg
kilogram
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the onset of symptoms and diagnosis of acromegaly (up to
2, 3, and 5 years). None of these groups presented a statis-
tically significant association with the presence or absence
of arthropathy.

The most affected joints were the knee (56 knees in 33
patients), shoulder (42 shoulders in 25 patients), and hip (14
hips in 9 patients). Therefore, the prevalence of joint disease
in the acromegalic patients was 46 % in the knees, 35 % in
the shoulders, and 13 % in the hips.

Severity of arthropathy

The 40 patients with joint complaints were classified
according to the degree of joint involvement. Twenty-one
patients (52.5 %) were classified as having functionally less
severe arthropathy and 19 (47.5 %) as having functionally
more severe arthropathy.

The severity of joint disease was compared with epide-
miological, biochemical, and disease data, and a statistically
significant difference between the two groups was found in
two of the evaluated variables: BMI and current IGF-I.

Patients with functionally more severe arthropathy had a
higher BMI than those with less severe arthropathy. Current
IGF-I, however, was higher in patients with less severe joint
disease than in the other group (Table 3).

No association was observed between the severity of
joint disease and serum levels of GH, IGF-I at the time of
diagnosis, gender, current age, age at diagnosis, period
without treatment, disease control, fat mass, and lean mass
(Table 3).

We searched for associations in the groups of patients
with GH <1.0 ng/mL, IGF-I levels under the upper limit of
the normal range, and those with diagnoses received up to
30 years of age. We also tested the patients with a short
interval between the onset of symptoms and diagnosis of
acromegaly (up to 2, 3, and 5 years). None of these groups
presented a statistically significant association with more
severe or less severe arthropathy.

Body mass index

Due to the expected greater influence of body weight
excess in weight-bearing joints (hip and knee) than in
non-weight-bearing joints (shoulder), we tested the in-
fluence of body mass index for each of the three joints
analyzed. A statistically significant higher BMI was
observed in patients with knee and hip joint disease
compared with patients without pain complaints in these
joints. This association was not found in patients with
shoulder joint disease (Table 4).

Table 2 Associations between
epidemiological, biochemical,
and acromegalic disease data
with the presence or absence
of arthropathy

Data expressed as mean±stan-
dard deviation (SD) and median
(minimum–maximum)

GH growth hormone, IGF-I in-
sulin-like growth factor type I,
kg kilogram

Presence of arthropathy Absence of arthropathy p value
N=40 (56 %) N=31 (44 %)

Epidemiological data

Current age (years) 51.6±14.9 46.7±13.6 0.167
49.5 (22 to 78) 45 (25 to 80)

Female gender (n/%) 32 (64 %) 18 (36 %) 0.045

Body mass index (kg/m2) 30.7±4.7 28.3±3.1 0.016
30.5 (18.5 to 38.5) 28.8 (20.5 to 34.7)

Fat mass (%) 37±10.1 33.6±10.3 0.574
36.7 (8 to 52) 33.4 (17 to 53)

Lean mass (kg) 48.1±9.8 51.3±11.5 0.295
47 (32.9 to 72.9) 48.2 (33.5 to 73.8)

Disease data

Age at diagnosis (years) 47.2±15 40.3±13.8 0.044
45 (20 to 74) 36 (23 to 72)

Estimated age of acromegaly onset (years) 38.9±15.5 33.1±11.2 0.149
37 (11 to 71) 31 (15 to 56)

Estimated period without treatment (years) 8.3±7.1 7.1±8.8 0.175
6.5 (0 to 28) 5 (1 to 47)

Active disease (n/%) 35 (56 %) 27 (44 %) 0.616

Biochemical data

GH (ng/mL) 9.4±19.8 13.5±37 0.369
2.8 (0.2 to 109) 5 (0.1 to 209)

Current IGF-I 2.7±2.6 3±2.9 0.651
3.1 (−2.3 to 7.4) 3 (−1.4 to 7.9)

IGF-I at diagnosis 5.8±1.3 5.6±0.85 0.655
5.9 (3 to 8.3) 5.8 (3.9 to 6.8)
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Discussion

Considering the self-reported joint complaints, confirmed by
physical examination, to be an accurate diagnosis of arthrop-
athy, we found that 56 % of patients surveyed reported pain in
at least one of the six joints tested, which reflects a very high
prevalence of arthropathy. In comparison with other studies in
the literature, our group evaluated one of the greatest numbers

of acromegalic patients, all from the same center, in relation to
their arthropathy features.

The only factors associated with the presence of arthrop-
athy in the three assessed joints were older age at diagnosis
of acromegaly, female gender, and increased BMI.

Age is considered the main risk factor for the development
of osteoarthritis, which affects up to 30 % of people over
60 years of age [27]. In our study, however, arthropathy was
not associated with current age and only with older age at
diagnosis of acromegaly. Similarly, Biermasz et al reported a
positive correlation between older age at diagnosis with oste-
oarthritis in acromegalic patients [28].

Female gender was also associated with a higher preva-
lence of arthropathy in the evaluated acromegalic patients, as
previously reported by Biermasz et al [14]. However, even in
individuals without acromegaly, a greater number of joints
affected by osteoarthritis is usually reported in females, espe-
cially after 55 years of age when the postmenopausal estrogen
deficiency increases the risk for the development of osteoar-
thritis [29, 30]. This finding may be related to our results.

Higher BMI identifies overweight or obesity in the general
population. Although the pathogenesis of osteoarthritis is mul-
tifactorial, obesity is strongly associated with osteoarthritis of
the knee and hip (weight-bearing joints), especially in women
[31]. The role of obesity in the genesis and progression of the

Table 4 Association between body mass index (BMI) and the pres-
ence of arthropathy in each joint

Presence of
arthropathy

Absence of
arthropathy

p value

Knee N=33 N=38

BMI (kg/m2) 31.5±4.6 28.1±3.1 <0.001
31.2 (18.5–38.5) 28 (20.5–34.7)

Hip N=9 N=62

BMI (kg/m2) 32.9±4.1 29.2±4.1 0.013
34.2 (24.9–38.5) 29 (18.5–38.5)

Shoulder N=25 N=46

BMI (kg/m2) 30.5±4.9 29.2±3.8 0.245
30.6 (18.5–38.5) 29 (20.5–38.5)

Data expressed as mean±standard deviation (SD) and median
(minimum–maximum)

Table 3 Associations between
epidemiological, biochemical,
and acromegalic disease
data with the functionally
more severe or less severe
arthropathy

Data expressed as mean±standard
deviation (SD) and median
(minimum–maximum)

GH growth hormone, IGF-I
insulin-like growth factor type I,
kg kilogram

More severe arthropathy Less severe arthropathy p value
(N=19) (N=21)

Epidemiological data

Current age (years) 53±15 50.2±15.1 0.390
53 (22 to 76) 45 (29 to 78)

Female gender (n/%) 14 (44 %) 18 (56 %) 0.442

Body mass index (kg/m2) 32.1±4.3 29.4±4.8 0.036
33 (18.5 to 38.5) 28.4 (20.9 to 38.5)

Fat mass (%) 38.9±8.9 35.2±11.1 0.317
40.2 (21 to 52) 35.5 (8 to 50)

Lean mass (kg) 49.1±10.8 47.2±9 0.667
48.4 (36.5 to 72.9) 46.1 (32.9 to 64.7)

Disease data

Age at diagnosis (years) 49.4±15.5 45.2±14.5 0.320
50 (20 to 74) 41 (26 to 74)

Estimated age of acromegaly onset (years) 41.4±15.1 36.6±15.9 0.361
38 (18 to 71) 37 (11 to 70)

Estimated period without treatment (years) 8±7.2 8.6±7.2 0.708
6 (0 to 27) 7 (2 to 28)

Active disease (n/%) 15 (43 %) 20 (57 %) 0.172

Biochemical data

GH (ng/mL) 11.7±26.8 7.3±9.6 0.134
1.6 (0.3 to 109) 4 (0.2 to 38.2)

Current IGF-I 1.58±2.44 3.75±2.52 0.009
1.84 (−1.87 to 6.26) 4.3 (−2.38 to 7.43)

IGF-I at diagnosis 5.51±1.14 6.09±1.49 0.300
5.86 (3 to 6.6) 6.6 (4.05 to 8.34)
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disease is based on the fact that increased body weight gener-
ates a weight overload on the articular cartilage and
subchondral bone [32]. In the acromegalic patients studied,
we also found an association between higher BMI and the
presence of arthropathy. However, when we searched for this
association in each joint, we observed the influence of BMI
only in the cases of hip and knee arthropathy (weight-bearing
joints) and not in the shoulder (non-weight-bearing joint) cases.
This finding suggests a similar pattern to the one observed in
patients with osteoarthritis only.

It must be noted that the evaluation of body compo-
sition by densitometry, a measure of lean body mass
(muscle and soft tissue), here included the subcutaneous
tissue, which was increased in acromegaly, and fat mass,
which was increased in obese subjects. In patients with
active acromegaly, lean body mass is higher compared with
fatty tissue in patients with controlled disease, which is a
direct effect of IGF-I in muscle and adipose tissue, as de-
scribed by Madeira et al. [33]. Therefore, the absence of a
relationship in our patients between lean body mass or fat
mass, individually, and arthropathy, suggests that both fac-
tors contributed equally to the BMI.

We found no association between the presence of arthrop-
athy and particular features of acromegaly, such as serum
levels of GH and IGF-I and duration of disease until diagnosis.
Biermasz et al reported an association between levels of IGF-I
before treatment and the presence of radiographic signs of
osteoarthritis [28]. In our study, no association was observed
between the presence of arthropathy and pretreatment serum
levels of IGF-I, although we did not evaluate radiographic
characteristics. We also found no relationship between ar-
thropathy and active or controlled acromegaly. Nevertheless,
because we considered the new criteria established for disease
control (GH <1.0 ng/mL and IGF-I within the normal range),
we obtained only 9 out of 71 patients (13 %) classified as
controlled. This comparatively small percentage may have
hindered a better analysis of this relationship, although there
are no reports relating acromegalic disease control and the
prevalence of arthropathy.

This is the first study that ranks the magnitude of joint
involvement in acromegalic patients and attempts to identify
variables associated with increased severity of arthropathy.
Theoretically, more functionally severe arthropathy tends to
result in greater functional disability and therefore greater
impairment of quality of life. Therefore, the identification of
an associated factor, if modifiable, would be beneficial to
these patients.

We identified two factors associated with the development
of functionally more severe arthropathy compared with less
severe arthropathy: increased BMI and lower levels of IGF-I.

Obesity, as already discussed, has a strong association
with osteoarthritis. Furthermore, the joints of obese patients,
especially weight-bearing joints, undergo greater load.

Therefore, it is expected that among patients with joint
pathology, those with higher body weight (subjected to a
greater functional demand) have more severe joint com-
plaints, which explains the findings of our study.

Based on the theoretical adverse effects of IGF-I excess
in the joints, we expected to observe an association between
more severe arthropathy and higher IGF-I levels compared
with less functionally severe joint disease. The synthesis and
maintenance of articular cartilage matrix is enhanced by
several growth factors, and IGF-I is the most important of
them [34, 35]. In addition to its anabolic effects on normal
articular cartilage, IGF-I has demonstrated to be beneficial
to injured cartilage in multiple animal models, improving
cartilage repair [34–37]. Wassenaar and colleagues reported
that patients with osteoarthritis caused by acromegaly have
wider joint space and better function scores than patients
with primary generalized osteoarthritis, suggesting that
IGF-I may protect against joint space narrowing and
prevent acromegaly patients from a decrease in functional
capability [38]. These data may explain our findings that
IGF-I was higher in patients with less severe joint
disease.

The absence of an association of arthropathy with specific
factors of acromegaly in our study and in published data, as
well as the association with factors also related to osteoarthritis,
suggest that acromegalic arthropathy is caused by osteoarthritic
changes in the affected joints. Therefore, the treatment of
acromegaly, through the control of GH and IGF-I, would have
no significant effect on joint complaint prevention because
arthralgia persists even after long-term remission of acromeg-
aly, as previously reported [13, 14]. Therefore, despite treat-
ment of acromegalic disease, we assume that most patients
already show irreversible joint disease at the time of diagnosis,
and treatment should be directed to the osteoarthritis itself at
identification.

Obesity is considered the most significant and modifiable
factor in the onset and progression of osteoarthritis [39, 40].
In the acromegalic patients assessed, increased BMI was
associated with the presence of arthropathy and its more
severe progression. Therefore, when treating acromegalic
patients with joint complaints, the importance of controlling
body weight must be emphasized to avoid the development
and progression of arthropathy.

Osteoarthritis has significant importance within public
health services because of its harmful effects, impact on
quality of life, and causation of early retirement and
work absenteeism [39, 40]. Although acromegaly is a
rare and underdiagnosed disease, the indiscriminate use
of exogenous GH by people without disabilities is
suggested to also expose these subjects to the common
complications caused by excess GH [2]. These complica-
tions may include arthralgia and, eventually, degenerative
disease.
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The hypothesis that degenerative joint disease is already
present at diagnosis highlights the importance of achieving a
definitive and early diagnosis for acromegaly. Because no
association between the estimated period without treatment
and the presence or absence of arthropathy was observed in
our study, we assume that the estimated onset of acromegalic
symptoms is not useful in defining the real time of onset of
acromegaly, an insidious disease without obvious symptoms in
early stages, which leads to a delay in seeking medical care.
Thus, physicians should be aware of possible symptoms of the
disease in the general population and, in cases of suspicion,
perform the appropriate laboratory tests to anticipate the diag-
nosis of acromegaly and avoid its many complications [41–43].

Conclusions

In the present study, we observed an association of female
sex and older age at diagnosis of acromegaly with the
presence of arthropathy. Increased BMI was associated with
the presence of arthropathy and with more functionally
severe arthropathy. The lack of association between arthrop-
athy and specific factors of acromegaly, as well as its asso-
ciation with factors that are also related to osteoarthritis,
suggest that acromegalic arthropathy is caused by osteoar-
thritic changes in the affected joints. Despite treatment for
acromegaly, we assume that most patients present with
irreversible joint disease at diagnosis. Therefore, acromegal-
ic arthropathy treatment should be performed with a partic-
ular focus on body weight control.

Disclosures None.
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