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Abstract
Purpose Disorders of the hypothalamic-pituitary-thyroid
axis are common in patients with acromegaly and thyroid
enlargement is present in the majority of them. The exact
prevalence of goiter in patients with acromegaly remains
uncertain and the presence of thyroid autoimmunity has not
been extensively evaluated so far.
Methods We retrospectively evaluated thyroid biochemical and morphological findings in 116 acromegalic
patients who attended our hospital. Serum TSH, total thyroxine levels and anti-thyroid peroxidase (ATPO) antibodies were measured by standard ultrasensitive techniques
in all the patients. Thyroid ultrasound was performed in 75
out of them. The antibody control group was composed by
healthy Argentinean individuals who attended the blood
bank of our hospital in whom ATPO antibodies were
measured.
Results Twenty-nine out of the 116 acromegalic patients
(25 %) showed elevated titers of thyroid antibodies (79 %
were women and 21 % men). The control group had a
10 % prevalence of thyroid autoimmunity. The prevalence
of goiter by ultrasound was 36 %, being more common in
females (41 %) than in males (28 %). Thirty-five percent
of patients who presented thyroid nodules and 44 % of
patients with ultrasound diagnosed goiters had positive
thyroid autoimmunity. There was no significant correlation
between the presence of nodules and IGF-1 levels, duration
of disease or age.
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Conclusion We found a high prevalence of thyroid
autoimmunity in our patients with acromegaly as compared
to the normal population. Thyroid autoimmunity seems to
be an additional mechanism for the development of thyroid
disorders in acromegaly.
Keywords Acromegaly  Thyroid autoimmunity 
Goiter  Thyroid nodules

Introduction
Acromegaly is a chronic debilitating disease resulting from
excessive growth hormone (GH) secretion, in most cases
due to a GH-producing pituitary adenoma. The effects of
GH are mediated mainly by stimulating the production of
insulin-like growth factor-1 (IGF-1). Disorders of the
hypothalamic-pituitary-thyroid axis are common in
patients with acromegaly and thyroid enlargement is present in the majority of them [1–3]. Over the past two
decades, with the development of more sensitive imaging
techniques, prevalence of goiter and thyroid nodules has
significantly increased. The pathogenesis of those problems
in the context of acromegaly has not been completely
elucidated. Some authors have reported a positive correlation between thyroid volume and age, body weight,
serum GH and IGF-1 levels, duration of the disease, insulin
levels or iodine deficiency [3–5]. Besides, thyroid cells
express the IGF-1 receptor and TSH–IGF-1 interaction has
been shown to have a synergistic effect in thyroid cell
growth [5].
So far, the presence of anti-thyroid antibodies in patients
with acromegaly has been poorly investigated in the literature and variable figures of prevalence have been shown
in the few series which addressed this issue [5–8].
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In this study we retrospectively investigated the prevalence of thyroid antibodies in acromegalic patients
attending our institution. We also analyzed thyroid morphological and functional features in this population in
order to further understand the interaction of acromegaly
with thyroid disease.

Patients and methods
We retrospectively evaluated the thyroid biochemical and
morphological findings in 116 acromegalic patients (78
females and 38 men) with a mean age of 43.8 years (range
18–77 years) The diagnosis of acromegaly was based on
the evidence of typical clinical features of GH hypersecretion, GH concentrations greater than 1.0 ng/ml during
glucose suppression test and serum IGF-1 levels over the
normal age and sex-matched range. The median time of
evolution of acromegaly was 5.7 years (range 1–19).
All patients had at least basal measurements of TSH by
second generation assays, total thyroxine levels and antithyroid peroxidase antibodies (TPO-Ab) measured by
standard ultra sensitive techniques. IGF-1 determinations
were made using different radioimmunoassay and quimioluminiscencia techniques so values obtained are represented
as the percentage of the upper limit of normality (ULNIGF-1) by age. In 81 out of 116 patients a thyroid ultrasonography was performed. The volume of each thyroid
lobe was calculated from the formula L 9 W 9 D 9 pi/6
where L is the longitudinal length, W the transverse diameter and D is the depth of the lobe. Total thyroid volume was
the sum of the volumes of the two lobes [9, 10]. Goiter was
defined when the thyroid volume was[13 ml in females and
[18 ml in males, which correspond to upper normal limits
[5]. Thyroid nodularity was determined by ultrasonography
and a nodule was defined as a definite formation exceeding
5 mm in diameter [10].
The antibody control group was composed of healthy
Argentinean individuals who attended the blood bank of
our hospital, as reported by Niepomniszcze et al. [11].

Results
The main findings of this retrospective evaluation are
represented in Table 1. Twenty-nine out of the 116
acromegalic patients (25 %) showed elevated titers of
thyroid antibodies. Among all patients with positive
autoimmunity 79.3 % were women, mean age 49 years
(26–71) and 20.7 % were men, mean age 48 years (32–75).
The prevalence of thyroid TPO-Ab in the control group
was 10 %. There was a statistically significant difference
between these two groups (p = 0.0032; CI 17.3–53.9).
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Table 1 Frequency of goiter and thyroid nodularity by ultrasound,
positive thyroid autoimmunity, hypothyroidism and hyperthyroidism
in 116 patients with acromegaly
Thyroid alteration

Acromegalic patients

Goiter (ultrasound)

36.0 % (27/75)

Nodularity (ultrasound)

45.7 % (37/81)

Positive autoimmunity
Hypothyroidism

25.0 % (29/116)
12.3 % (14/114)

Hyperthyroidism

3.5 % (4/114)

Figures in brackets represent number of patients with positive findings
over total number evaluated

The prevalence of goiter estimated by ultrasound was
36 % (27/75 patients in whom thyroid volume could be
calculated), being more common in females (41 %) than in
males (28 %). Nodules greater than 5 mm in diameter
(even with normal thyroid volume) were present in 37 out
of 81 patients (45.7 %). Multiple nodules were detected in
22 (59.5 %) of them. A solitary thyroid nodule was found
in the remaining 15 patients (40.5 %).
Thirty-five percent of patients who showed thyroid
nodules (13/37) had positive autoimmunity; elevated thyroid antibodies were also present in 44.4 % of patients in
whom thyroid volume was increased (including those
without nodules).
There was no significant association between the presence of thyroid nodules and levels of IGF-1 (ULN-IGF-1:
median 250 %, range 200–1000 %; n = 103) (p = 0.805),
duration of the disease (p = 0.460) or age (p = 0.670).
Eighteen out of the 114 patients (15.8 %) had abnormal
functional tests. In 14 patients (12.3 %) primary hypothyroidism was found, in 12 of them accompanied by the
presence of positive thyroid autoimmunity (85.7 %). Four
out of 114 (3.5 %) had primary hyperthyroidism although
none of them had abnormally elevated thyroid antibodies.

Discussion
In this series of patients with acromegaly we found a high
frequency (25 %) of thyroid auto-antibodies compared with
the prevalence in the normal Argentinean population (10 %),
showing a significant statistical difference between the two
groups. This frequency is also higher than that found in other
studies like the National Health and Examination Survey
(NHANES III) which showed in an American thyroid disease free population of 16,533 subjects a prevalence of
positive TPOAb of 11.3 % and of TgAb of 10.4 % [12]. In a
multicenter Italian study published by Gasperi et al. [5] in
2002 involving 258 acromegalic patients the authors found
an elevated prevalence of TPOAb (23 %) and TgAb (21 %),
similar to that found in their control group composed by
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patients with non-functioning and prolactin secreting pituitary adenomas (21 % for TPOAb and 26 % for TgAb) but
they did not make reference to the frequency in the general
Italian population. The Japanese study of Ishibashi et al. [6]
published in 1991 evaluated 63 acromegalic patients showing only 6.3 % positivity for TgAb and 7.9 % for thyroid
microsomal antibodies evaluated by an indirect agglutination technique. Other studies with small number of patients
also found a low prevalence of antibodies in acromegaly.
Cannavo et al. [7] found only 7 % positivity for TPOAb in 28
acromegalic Italian subjects. Rogozinsky et al. [8] also found
a low prevalence of 9 % for TPOAb in 34 Argentinean
acromegalic patients involved in their study.
Acromegaly is frequently associated with the presence of
thyroid disorders, particularly goiter, although the exact
prevalence is uncertain. In acromegaly, goiter has usually
been described as nodular, but diffuse goiter may also occur
[13]. It is well known that the prevalence of goiter is higher in
acromegalic patients than in the general population, with
reported figures between 25 and 71 % by palpation and as
high as 92 % with ultrasound studies [5, 11]. In our patients,
the prevalence of goiter by ultrasound was 36 %, being more
common in women than in men. Even when ultrasonography
is used, the cutoff to define a goitrous gland remains on
debate and this is related to ethnical, sexual and iodine diet
content differences around the world [14].
The pathogenesis of goiter in acromegaly has not been
completely elucidated. The role of TSH in goiter development is contentious. Normally, TSH plays a major role in
thyroid growth, but in acromegaly the correlation between
TSH and goiter is controversial. Lack of correlation between
TSH levels and thyroid volume has been shown in different
series [7, 15]. On the other hand, Tita et al. [16] have
reported that TSH and IGF1 levels are known to act synergistically on thyroid cell growth in vitro, increasing the
mitogenic and anti-apoptotic action of IGF1 [17]. We found
a high percentage (44 %) of thyroid antibodies in our goitrous acromegalic patients, even higher than the already high
25 % figures in the total study population. Besides, although
we lack reference data concerning the Argentinean population, the frequency of thyroid dysfunction in our acromegalic patients seems to be higher than that reported by other
authors [7]. This finding as well as the high percentage of
thyroid autoimmunity could help to explain the development
of thyroid morphological alterations.
In our population of acromegalic patients 45.7 % had
thyroid nodules by ultrasound, with multiple nodules in most
of them (59.5 %). In this group of patients the frequency of
thyroid autoimmunity was 35.1 %, considerably higher than
in the total population of acromegalic patients (25 %) and
also than in the general Argentinean population (10 %).
Cannavó et al. [7] reported thyroid enlargement and
thyroid nodularity in 78 and 50 % of the acromegalic
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population respectively, but failed to demonstrate a significant correlation between thyroid volume and serum GH,
IGF1 or TSH values. Similarly, in our study there was no
correlation between the presence of thyroid nodules and
IGF1 levels, duration of the disease or age.
Several factors such as genetic, hormonal, infectious,
anatomical changes and damage of tissue due to inflammation, ischemia or trauma can change the immune system
response and cause autoimmune disease, thus changing the
prevalence of these diseases in different populations. The
role of thyroid autoimmunity in the pathogenesis of thyroid
diseases in acromegalic patients is still controversial. The
higher frequency of thyroid autoimmunity shown in our
acromegalic patients may be an important etiopathogenic
factor in the development of thyroid disorders. In the last
years increasing evidence has grown in the study of the
immuno-modulator effect of GH and IGF-1 on thymus
T-cells maturation. GH has proven to have a stimulatory
effect on thymus epithelium proliferation and differentiation and in the production of cytokines necessary for
T-cells maturation [17, 18]. This could contribute to
explain the potential association between both disorders,
but we still need more evidence to make a clear conclusion
about this issue. In the context of immuno neuroendocrine
cross talk, GH stimulates the immune system. The increase
in number and migration of lymphocytes described in mice
[19] could be involved in the development of thyroid
autoimmunity in the context of GH excess.
The development of goiter has been suggested to be a
potential mechanism for the increased incidence of thyroid
autoimmunity in iodine deficient areas through the over
exposition of the immune system to thyroid antigens, leading
to humoral and T cell-mediated reactions [20]. As pointed
out previously, acromegaly is associated with an increased
prevalence of goiter and this may be partially linked to the
increased incidence of autoimmunity in this disease.
In the general population the presence of positive thyroid antibodies carries the risk of developing overt
hypothyroidism of around 0.2–1 %, depending on baseline
TSH [21]. It has to be evaluated if the risk is higher in
patients with acromegaly. In accordance with our findings,
we suggest measurement of TSH, free T4 and ATPO in
patients with acromegaly. The presence of a higher
prevalence of anti-thyroid antibodies in patients with
acromegaly found in this study allows us to suggest the
study of autoimmunity for patients with acromegaly, with
the biochemical and anatomical evaluation that has been
already recommended [22]. In addition, thyroid US is
recommended due to the association with thyroid cancer in
acromegaly [23], especially when there is palpable thyroid
nodularity [22].
In conclusion, the present study shows a high prevalence
of thyroid autoimmunity in acromegaly. Among other
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pathogenic mechanisms, autoimmunity seems to be an
additional factor inducing a high frequency of thyroid
disorders in this pituitary disease.
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