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Abstract Various factors influence quality of life (QoL)
in acromegaly. Whether disease control and treatment
approach are related to QoL is still a matter of debate. The
aim of the present study was to evaluate QoL in patients
with acromegaly using the disease-specific Acromegaly
Quality of Life Questionnaire in respect to disease activity,
treatment modalities, and other factors. We studied 212
patients with acromegaly in a cross-sectional manner over
a 6-year period in a single tertiary center. As a second step,
seventy of the patients who were with active disease at
baseline were followed up prospectively and 45 of them
were in remission at re-evaluation. In regard to the cross-
sectional group, active acromegaly independently predicted
worse appearance scores. Prior radiotherapy and older age
were independent negative predictors of all scales. Female
gender negatively predicted all scales except the appear-
ance domain. Longer duration of remission predicted worse
personal relations scores in biochemically controlled
patients. The use of somatostatin analog (SSA) was asso-
ciated with worse personal relations scores, while higher
IGF-1 index predicted worse appearance scores in patients
with active acromegaly. In the prospective group,
achievement of remission independently predicted
improvement of the total scale. Lower corresponding
baseline scores predicted improvement of the total, physi-
cal, and appearance scales, while the absence of hypopi-
tuitarism independently predicted improvement of the
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appearance scale. The use of SSA was associated with
improvement of the total and appearance scores. In con-
clusion, QoL is a multifactorial issue that needs an indi-
vidualized approach for detection and management.

Keywords Acromegaly - Quality of life - IGF-1 -
Somatostatin analogs - Radiotherapy

Introduction

Acromegaly is a rare chronic disorder caused by pituitary
adenoma in almost all cases. It manifests with facial and
acral deformity and multiple systemic complications that
lead to increased cardiovascular, respiratory, and neoplas-
tic mortalities [1]. Apart from the physical changes,
patients with acromegaly show some psychosocial altera-
tions resulting altogether in decreased self-perception of
well-being [2]. Achievement of disease control is expected
to restore life expectancy to levels similar to the general
population [1]. However, it is still debatable whether nor-
malization of GH and IGF-1 levels is related to better
quality of life (QoL) [3—11]. It seems that other factors,
such as treatment approach, concomitant co-morbidities,
disease duration, or even physical activity, could affect
QoL [6, 7, 12-17].

The aim of the current study was to evaluate QoL in
patients with acromegaly in a cross-sectional and pro-
spective manner and assess the influence of biochemical
disease control and treatment approach. We used Acro-
megaly Quality of Life (AcroQoL) Questionnaire—a dis-
ease-specific tool that has been developed by Webb and co-
workers [18]. The questionnaire has shown a good con-
sistency with generic tools and was successfully integrated
in the clinical practice [3].
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Patients and methods
Patients

The study was performed in two stages. The first part was
carried out in a cross-sectional manner—we investigated
212 patients with acromegaly at the Clinical Center of
Endocrinology of the Medical University — Sofia, Bul-
garia over a 6-year period of time (July 2007-July 2013).
The study was approved by the local Ethic Committee.
Exclusion criteria were severe cardiac disease, malig-
nancies, documented psychiatric disorder, pregnancy, or
lactation. All patients were older than 18 years. One
hundred subjects had active acromegaly (26 of them were
naive), while the other 112 were biochemically controlled.
Disease control was defined by basal GH < 2.5 pg/l and/
or nadir of GH after OGTT < 1 pg/l and IGF-1 values
within normal age-adjusted ranges [19]. Patients not
conforming to these criteria were regarded as not con-
trolled. The second stage was prospective follow-up of 70
patients who had active disease at baseline. They were re-
evaluated during their regular follow-up stay at the hos-
pital, and they were included in the study after being in
remission for at least 6 months or after being treated for
at least 6 months in the cases with uncontrolled disease.
Sixteen patients were treatment naive at baseline, of them
10 were operated, 4 were operated and received adjuvant
SSA therapy, one was operated and received combination
therapy with DA and SSA, and one received DA. One
patient on primary DA therapy switched to SSA therapy.
In the rest of the patients, the pharmacological therapy
was adjuvant to surgery and/or radiotherapy: one was re-
operated; 20 switched from DA to SSA therapy, 5
received DA; 7 received SSA; 5 on DA at baseline
received combination therapy with SSA and DA; 8 had
increase in the dose of DA or switched from Bromo-
criptine to Cabergoline; 4 on DA received SSA, followed
by addition of Pegvisomant; 2 on SSA received Pegvi-
somant in addition; and in one patient, the dose of Peg-
visomant was increased, one patient discontinued the DA
therapy due to the effect of radiotherapy. Patients on
Pegvisomant in combination with SSA were not included
in the analysis of SSA influence on QoL. By July 2013,
we had 45 patients with both safe GH values and IGF-1
values below the upper limit of age-adjusted reference
ranges and 25 with persistent disease activity at re-
evaluation.

Hypopituitarism (deficiency of at least one anterior
pituitary axis) was defined as low levels of one or more
anterior pituitary hormones as well as decreased hormonal
production of the relevant peripheral endocrine glands or
the presence of substitution therapy. There were no new
anterior pituitary deficiencies at re-evaluation.

Questionnaire

We used the AcroQoL questionnaire developed by Webb
et al. [18] after cultural and linguistic adaptation in Bul-
garian and approval from the original authors. It comprises
of 22 questions divided into two scales—physical (PhS) (8
items) and psychological (PsS) (14 items). The psycho-
logical domain is further subdivided into two subscales—
personal relations (PrS) and appearance (AS), each of them
consisting of 7 items. Each item is scored in a 1-5 Likert
scale as the maximum score is 110 (100 %), corresponding
to best QoL, while the minimum score is 22 (0 %), cor-
responding to worse QoL.

Hormonal assays

Serum GH concentration was determined by a solid-phase
two-site fluorometric assay based on a direct sandwich
technique with two monoclonal antibodies directed against
two different epitopes of the human GH molecule (Delfia;
Perkin Elmer Life and Analytical Sciences, Wallac Oy,
Finland). The sensitivity of this assay was <0.03 mIU/IL.
The intra- and interassay coefficients of variation were 3.9
and 5.0 %, respectively. We used conversion factor 3 for
transformation in mass units [20].

Serum IGF-1 was measured with an immunoradiometric
assay after acid—alcohol extraction (Immunotech; Beckman
Coulter Co., France). Analytical sensitivity was
<0.26 nmol/L. The intra- and interassay coefficients of
variation were 6.3 and 6.8 %, respectively.

We used IGF-1 index (the ratio between the current
IGF-1 value and the upper limit of normal for the corre-
sponding age) to assess the influence of IGF-1 on QoL.

Statistics

Values are presented as mean = SD (median; min-max)
for continuous variables and as numbers (percentage) for
categorical data. Normality of data distribution was eval-
uated by Kolmogorov—Smirnov’s test. Parametric Stu-
dents’ ¢ test was used to compare continuous data with
normal distribution and non-parametric Mann—Whitney
test to compare data with distribution that was not normal.
We used the y square method to analyze categorical data.
Comparison between more than two groups was performed
by ANOVA analysis. The influence of different factors on
AcroQoL scores was assessed by linear regression in the
cross-sectional group. We used logistic regression analyses
to find factors predicting the presence or lack of
improvement in the scores of the prospective group of
patients. Significance level was set up at p < 0.05. All
statistical analyses were performed by SPSS for Windows
version 17.0 (SPSS, Inc.).

@ Springer



776

Endocrine (2015) 49:774-782

Results

Clinical and biochemical characteristics of acromegaly
patients with active and controlled disease are presented in
Table 1.

We have compared AcroQoL scores between genders in
relation to the disease activity. There was no significant
difference between scores of active and controlled patients
of both genders. In patients with active disease, women had
significantly lower scores of all scales compared to men,
corresponding to lower QoL (Fig. 1).

In order to find factors with independent influence on the
AcroQoL scores, we performed a linear regression ana-
lysis. In uncontrolled patients, after age and sex adjust-
ment, the number of surgical interventions was associated
with worse total score (TS) B = —6.9, p = 0.029;
appearance score (AS) B = —7.7, p = 0.017; personal
relations score (PrS) B = —8.3, p = 0.021; and psycho-
logical score (PsS) B = —8.0, p = 0.013. We performed a
multivariate analysis including the following variables:
age, gender, disease control, IGF-1 index (in the subgroups
of active and controlled patients), GH value (in the sub-
groups of active and controlled patients), duration of active
disease since diagnosis (duration of remission in the con-
trolled group), prior radiotherapy, number of surgeries (1 or
>2), dopamine agonist (DA) treatment, and somatostatin
analog (SSA) treatment. Only variables with significant
influence or borderline significance are shown in Table 2.

In the model with IGF-1 index and GH, only IGF-1 index
showed a borderline inverse influence on the appearance
score—B = —3.98, p = 0.073. Arterial hypertension and
diabetes mellitus were not included in the model as they
did not show significant influence on either of the scores in
a univariate analysis.

Seventy patients were studied prospectively. All of them
were with active disease at baseline, while at re-evaluation,
45 were in remission for at least 6 months. Females were
31 (68.9) versus 17 (68 %), p = 1.0 in the controlled and
uncontrolled group, respectively. There was no significant
difference at baseline between controlled and active
patients in respect to age, GH values, IGF-1 index, time
since diagnosis, number of patients with at least one
anterior pituitary deficiency, number of surgical interven-
tions, number of irradiated patients, number of patients
under DA, SSA, combination of both drugs, or growth
hormone receptor antagonist (GHRA) treatment. There was
no significant difference in baseline scores of all scales as
well. Clinical and biochemical characteristics at re-evalu-
ation are presented in Table 3.

The mean individual change of scores (the difference
between the scores at re-evaluation and baseline) was
higher in controlled versus uncontrolled patients without
reaching significance (Table 4).

We differentiated four groups in respect to the last
treatment: operated patients without adjuvant pharmaco-
logical therapy, patients under DA therapy, subjects on

Table 1 Clinical and biochemical characteristics of studied patients (n = 212) with acromegaly divided into two groups depending on the

disease activity

Active patients (n = 100) Controlled patients (n = 112) p value
Gender (females) n (%) 61 (61) 73 (65.2) 0.57
Age (years)® 49.5 £ 12.9 (51; 21-76) 52.3 £ 11.6 (54; 29-76) 0.098
Time since diagnosis (years)* 6.9 £ 7.5 (5.5; 0-33) 10.3 £+ 8.5 (9.5; 0.6-32.0) 0.003
Duration of active disease since diagnosis (years)® 6.9 £ 7.5 (5.5; 0-33) 6.9 + 7.8 (4; 0.3-30) 0.953
IGF-1 (nmol/1)* 75.8 + 43.1 (62.4; 15.3-248) 24.0 + 10.0 (25.0; 3.741.0) <0.001
GH (pg/1)?* 8.07 £+ 8.53 (4.73; 0.4-40.7) 0.83 + 0.6 (0.67; 0.07-1.67) <0.001
Number of TSS
1 n (%) 44 (44) 77 (68.8) <0.001
2 or more n (%) 25 (25) 32 (28.6) 0.642
Radiotherapy n (%) 17 (17) 30 (26.8) 0.099
Medical therapy
DA n (%) 28 (28) 24 (21.4) 0.337
SSA n (%) 11 (11) 26 (23.2) 0.029
SSA + DA n (%) 1(1) 7 (6.3) 0.069
GHRA n (%) 1(1) 7 (6.3) 0.069
Hypopituitarism n (%) 44 (39.3) 33 (33) 0.392

TSS transsphenoidal surgery, DA dopamine agonist, SSA somatostatin analog (Sandostatin LAR), GHRA growth hormone receptor antagonist

? Values are presented as mean £ SD (median; min—-max)
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Fig. 1 AcroQoL scores in the cross-sectional group of patients
Table 2 Multivariate linear regression analysis of factors determining QoL in active and controlled patients
Variables Total score Physical score Appearance score  Personal Psychological score
relations score
B p B p B p B p B p
All patients Age —-0.69 <0.001 -0.76 <0.001 —0.58 <0.001 -0.7 <0.001 —0.643 <0.001
(n=212)  Gender —88 0011 —105 0.004 —683 0063 —88  0.023 ~7.84  0.028
(female vs. male)
Radiotherapy —13.8 0.007 —11.85 0.03 —13.0 0.017 —16.4  0.004 —14.9  0.005
Lack of —3.74 Ns —0.52 Ns —-7.39  0.041 —3.78 Ns —5.59 Ns
disease control
Active patients Age -0.79 <0.001 -0.81 <0.001 —0.744 0.001 —-0.38 0.001 —-0.78  <0.001
(n=100)  Gender —147 0006 —161 0.005 —107 0051 —17.1 0.004 —139 0.01
(female vs. male)
Radiotherapy —14.9; 0.042 —14.5  0.068 —11.9 Ns —18.5  0.027 —152  0.043
IGF1 index —3.74 Ns —2.89 Ns —49 0.044 —385 Ns —44 0.067
SSA —12.9; 0.098 —9.97 Ns —10.9 Ns —18.2  0.04 —14.6  0.067
Controlled Age —-0.55 0.010 —-0.74 0.002 —0.35 Ns —0.556 0.017 —0.452 0.04
patients Duration of —-1.17 0057  —099 Ns —0.74  Ns —-1.585 0.014 —1.164 0.055
(n=112) remission

The p value of variables with significant influence is bolded

B unstandardized coefficient, p value of significance, Ns non-significant, f females, m males, SSA somatostatin analogs

SSA therapy, and treatment with the GHRA Pegvisomant.
The mean individual change of scores was positive in
operated patients and those under treatment with SSA,
while patients under DA and Pegvisomant treatment had
negative mean change of scores (Table 5). These obser-
vations, however, did not reach statistical significance. One

patient was not included in any of the groups as remission
was achieved due to radiotherapy. There was no significant
difference between groups in respect to gender distribution,
number of patients who reached remission, and IGF-1
index change. There was a significant difference in age
(469 £10.0 vs. 576 9.1 vs. 508 £ 11.4 s
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Table 3 Clinical and biochemical characteristics of 70 prospectively studied patients at re-evaluation

Variables Controlled patients (n = 45) Active patients (n = 25) p value
GH (ug/)* 1.03 £ 0.77 (0.77; 0.17-1.67) 3.97 £4.73 (2.5; 0.17-23) 0.008
GH change from baseline (ug/)* 5.77 + 7.87 (2.73; 0.1-33.5) 1.93 + 3.77 (0.47; —3.27 to 10.3) 0.003
IGF-1 index® 0.69 + 0.22 (0.7; 0.1-1.0) 1.56 + 0.89 (1.4; 0.7-4.7) <0.001
IGF-1 index change from baseline® 1.38 &+ 0.87 (1.2; 0.3-5.7) 0.51 £ 0.94 (0.57; —0.4 to 2.6) 0.001
Time between both evaluations (months)* 29.3 £+ 18.8 (25; 9-72) 29.6 £+ 19.7 (22; 6-72) 0.948
Time since diagnosis (years)* 11.9 &+ 8.2 (11; 2-33) 142 9.4 (13; 1-37) 0.302
TSS

1 n (%) 31 (68.9) 12 (48) 0.124

2 or more n (%) 14 (31.1) 11 (44) 0.074
Radiotherapy n (%) 13 (28.9) 6 (24) 0.782
DA n (%) 9 (20) 5 (20) 1.0
SSA n (%) 21 (46.7) 10 (40) 0.625
SSA + DA n (%) 2 (4.4) 4 (16) 0.177
GHRA n (%) 4 (8.9) 3(12) 0.694
Hypopituitarism n (%) 13 (28.9) 7 (28) 1.00

TSS transsphenoidal surgery, DA dopamine agonist, SSA somatostatin analog (Sandostatin LAR), GHRA growth hormone receptor antagonist

? Values are expressed as mean £+ SD (median; min-max)

Table 4 Comparison of mean individual change of scores from baseline between patients with controlled and active disease at the time of re-
evaluation

Controlled patients (n = 45) Active patients (n = 25) p value
TS change 1.1 &£ 189 —041 + 10.74 0.713
PhS change 0.76 + 24.6 0.5 + 16.05 0.996
AS change 2.06 + 204 —0.71 £ 12.8 0.54
PrS change 0.56 + 17.7 —1.14 + 143 0.682
PsS change 1.31 £ 17.5 —0.93 £ 11.1 0.567

The change is defined by the difference between the corresponding scores at re-evaluation and baseline. Values are expressed as mean + SD
TS total score, PhS physical performance score, AS appearance score, PrS personal relationships score, PsS psychological score

Table 5 Comparison of mean individual change of scores depending on the treatment at the time of re-evaluation

Operated patients Patients under DA Patients under SSA Patients under p value
(n=11) (n=14) (n=37) Pegvisomant (n = 7)
TS change 3.51 £+ 26.1 —5.76 £ 153 239 +£ 142 —325+ 68 0.359
PhS change 1.43 &+ 345 —3.12 £ 18.9 2.36 £+ 20.5 —3.13+114 0.842
AS change 293 £ 24.6 —7.39 £ 18.9 483 £ 155 —7.14 £ 103 0.096
PrS change 6.5 +25.7 —7.14 £ 15.7 —0.001 £ 13.7 0.51 £9.9 0.227
PsS change 471 £ 242 =727 £ 15.7 241 £ 125 —3.32 +£ 6.0 0.147

The change is defined by the difference between the corresponding scores at re-evaluation and baseline. Values are expressed as mean £ SD

TS total score, PhS physical performance score, AS appearance score, PrS personal relationships score, PsS psychological score, DA dopamine
agonists, SSA somatostatin analog

43.0 £ 10.4, p = 0.017); time since diagnosis (2.9 £ 2.0  respectively, and a trend toward a significant difference in
vs. 164 £ 8.4 vs. 12.6 == 84 vs. 17.3 £ 7.8, p < 0.001)  the number of patients with hypopituitarism 0 versus 4
for surgery, DA, SSA, and Pegvisomant groups, (28.6) versus 13 (35.1) versus 3 (42.9 %), p = 0.076 and
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Table 6 Multivariate logistic regression analysis of factors predicting improvement of the AcroQoL scores

Variables TS OR (95 % CI), PhS OR (95 % CI), AS OR (95 % CI), PrS OR (95 % CI), PsS OR (95 % CI),
p value p value p value p value p value
Age Ns 0.94 (0.88-1.003), 0.063 Ns Ns Ns
Remission 4.09 (1.17-14.2), 0.026  Ns Ns Ns Ns
(yes vs. no)
Corresponding ~ 0.97 (0.94-0.997), 0.032 0.95 (0.92-0.978), 0.001 0.97 (0.95-0.997), 0.03  Ns Ns
baseline score
Hypopituitarism  5.59 (0.93-33.5), 0.059  Ns 6.81 (1.11-41.95), 0.039 Ns Ns

(no vs. yes)

p values < 0.05 are bolded. Only variables with significant influence or borderline significance are shown in the table

TS total score, PhS physical performance score, AS appearance score, PrS personal relations score, PshS psychological score, Ns non-significant

prior radiotherapy O versus 5 (35.7) versus 12 (32.4) versus
1 (14.3), p = 0.09.

In logistic regression analysis after adjustment for age,
achievement of remission, time since diagnosis, prior
radiotherapy, the presence of hypopituitarism, and corre-
sponding baseline score, treatment with SSA was a sig-
nificant predictor of total score improvement OR 3.14
(95 % CI 1.035-9.515), p = 0.043 and appearance score
improvement OR 4.16 (95 % CI 1.29-13.44), p = 0.017.
After adjustment for the same variables, DA therapy or
surgery without adjuvant medical therapy did not have
significant influence on improvement of any of the scores.
We performed a multivariate logistic regression analysis
including all variables: age, gender, achievement of
remission, corresponding baseline scores, time since diag-
nosis, radiotherapy, surgery as last treatment, application of
DA, and application of SSA. Achievement of remission
showed a tendency for improvement of the total score—
OR 3.08 (0.94-10.1); p = 0.062. Table 6 shows the results
after exclusion of 3 patients with IGF-1 values below the
age-adjusted reference range where achievement of
remission significantly predicted improvement of the total
score OR 4.09 (1.17-14.2), p = 0.026. Variables without
significant influence are not shown in the table. Normali-
zation of either IGF-1 or GH was not significant predictor
of improvement in either of the scores when these markers
were used instead of achievement of remission in the
model.

Discussion

Literature data concerning the association of QoL with
biochemical disease control in subjects with acromegaly
are controversial. A series of studies failed to show better
AcroQoL scores in controlled versus uncontrolled patients
[4-7]. Moreover, some teams reported even significantly
higher scores in active versus controlled patients [10, 11].

Similar tendency was observed in male patients in our
study, however, without reaching significance. On the
contrary, other surveys showed better total, physical and
PrS [8], or appearance score [9] in controlled versus
uncontrolled patients. Furthermore, a number of longitu-
dinal studies demonstrated improvement of QoL after
treatment [3, 10, 13, 15, 21]. We also found higher,
although non-significant, mean change of scores in con-
trolled versus uncontrolled patients in our prospective
group (Table 4). The difference between our study and the
other published longitudinal surveys could be explained
with the different baseline characteristics and combination
of other factors influencing QoL in our patients.

Divergent results in regard to the correlation between
biochemical parameters and QoL have been reported. Most
cross-sectional [4, 5, 7, 22] or prospective studies [3, 10,
13, 15] do not show significant correlation between IGF-1/
GH and AcroQoL scores. However, other research groups
found a negative correlation between some scores and IGF-
1 values [8, 9, 21]. Multivariate regression analysis dem-
onstrated that the lack of disease control independently
predicted worse appearance subscale with a trend toward
worse psychological scale in our cross-sectional group.
Higher IGF-1 levels tend to remain a predictor of worse
appearance subscale in a model with IGF-1 index and GH
values. It seems that it is not without significance how
“active” a patient is as lower IGF-1 values predicted better
appearance score in our active patients (Table 2). Active
acromegaly is associated with soft tissue swelling, which
could possibly explain the strongest influence of IGF-1 on
the appearance scale in our study.

In regard to our prospective study, the logistic regression
analysis demonstrated that achievement of remission
independently predicted global AcroQoL score improve-
ment after exclusion of three patients with IGF-1 values
below the lower age-adjusted reference level—OR 0.24
(0.07-0.85), p = 0.026 (Table 6). The impact of GH
deficiency may be suggested as a possible explanation of
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this phenomenon which raises questions about aggres-
siveness of treatment in responders to the therapy and
needs further investigation. As a whole, the comparative
analyses could not show the role of the disease control on
AcroQoL in a deliberate manner, which became evident
only after regression analyses. The most reasonable
explanation is the influence of other factors in addition to
the biochemical markers.

Another factor related to QoL is disease duration.
Longer duration of disease remission was related to worse
PrS, with a tendency for worse total and psychological
subscale scores (Table 2). Our results suggest that QoL
progressively decreases with time despite biochemical
control and independently from age probably due to the
presence of irreversible changes. These results are not
surprising, as even in remission, acromegaly is referred to
as a chronic disease requiring regular follow-up and con-
tinuous medication use in most of the cases, which inevi-
tably influences the self-perception of well-being. Similar
relationship between PrS and disease duration was reported
in several surveys [4, 7, 22].

In terms of therapeutic options, we demonstrated that
radiotherapy had a serious negative impact on AcroQoL
scores (Table 2). Radiotherapy was associated with worse
QoL in a number of studies [5, 11, 16, 23]. Various
explanations have been proposed. It could cause long-term
neurocognitive dysfunction [24]. On the other hand,
radiotherapy is usually applied in patients with aggressive
course of disease, where surgical and pharmacological
treatment options have been inefficient in establishing
biochemical control. The subsequent long-term hormonal
hypersecretion could be responsible for a higher degree of
irreversible changes, especially in patients’ appearance and
musculoskeletal system, possibly resulting in worse QoL
[4, 23, 25]. Moreover, radiotherapy causes progressive
increase in the proportion of patients with hypopituitarism,
as well as in the number of deficient pituitary axes [26].
The lack of anterior pituitary deficiency predicted
improvement of the appearance domain and had influence
of borderline significance on the total score improvement
in our prospective group (Table 6). Negative impact of
hypopituitarism was shown on psychological and PrS by
T’Sjoen et al.; however, no association was found by other
research groups [4, 5, 9, 11, 22].

The impact of surgical and pharmacological treatment
on QoL has been assessed by AcroQoL in several studies.
No superiority of surgery over medical or other treatment
modalities was demonstrated in some of them [4, 11, 15].
On the contrary, Matta et al. reported better appearance
scores of uncontrolled surgically treated compared to
medically treated patients [9]. We showed in a univariate
regression analysis that the number of surgical interven-
tions negatively influenced all scores, except the physical

@ Springer

one. This observation, in analogy to radiotherapy, could
possibly reflect the presence of more aggressive disease
with more irrepairable damage due to longer hormonal
hypersecretion.

In theory, the type of pharmacological therapy could
also influence HRQoL, although the literature data are
controversial. Some studies revealed that patients under
SSA therapy were characterized by worse QoL despite
achievement of remission [6, 14]. A possible explanation
could be found in the theory of the so-called extra-hepatic
acromegaly: persistence of GH over-expression in the
extra-hepatic tissues in some SSA-treated patients in spite
of the normalization of their serum IGF-1 levels [27]. In
contrast, Mangupli et al. [15] showed improvement of the
global AcroQoL score after application of Sandostatin
LAR. Biermasz et al. found no significant difference
between scores of patients with and without treatment with
SSAs [4]. The application of Sandostatin LAR was related
to worse PrS with a trend toward worse psychological and
total scores only in uncontrolled but not in controlled
patients from our cross-sectional group (Table 2). How-
ever, the application of SSA after adjustment for numerous
variables predicted improvement of the total scale—OR
3.14 (95 % CI1.035-9.515), p = 0.043 and the appearance
scale OR 4.16 (95 % CI 1.29-13.44), p = 0.017 in our
prospective group. We should discriminate between a
momentary QoL, in the case of a cross-sectional study, and
its change with time induced by various factors. Negative
influence of SSA therapy on momentary QoL does not
exclude the possibility of individual improvement from
baseline at re-evaluation. Such discordance could also be
explained by different combinations of baseline factors
influencing QoL. When speculating over these results, we
should take into consideration that we used the first logistic
regression model to show the influence of SSA separately
from the other treatment groups. However, the predictive
role of their use was lost in the second model which
included SSA treatment along with DA therapy and sur-
gery. We could suggest that either SSA treatment does not
have superiority over the other two approaches, or that the
sensitivity of the model is compromised by the lower
number of patients under DA therapy or surgery alone at
the time of the last visit.

We should also take into consideration some other
factors which were strongly related to AcroQoL scores in
our study. Men with active disease had significantly better
scores of all scales compared to women in the cross-sec-
tional group (Fig. 1). Female gender was found to be a
negative independent predictor of QoL, especially in
uncontrolled patients (Table 2). According to published
data, men had better AcroQoL scores in several studies [3,
7, 22] but not in others [4, 5, 11]. An interesting obser-
vation of Psaras et al. was that concomitant diseases had
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different impact on males and females’ QoL in acromegaly
[28]. Generally, there could be sex differences in disease
perception and response to therapy [29], and further studies
could probably shed more light on the issue.

Another significant factor influencing subjective per-
ception of health was age. Older age predicted worse
AcroQoL scores of all scales, except for the appearance score
in controlled patients (Table 2). Negative influence of age on
the appearance subscale has been reported [4], while no
relation using AcroQoL has been found in other studies [3, 5,
7, 11, 22]. Age had borderline significance as a predictor of
physical scale improvement from baseline in our prospective
group (Table 6). Interestingly, baseline scores were negative
predictors of improvement of the global, physical, and
appearance scores, suggesting that patients with very good
QoL are less likely to improve with time.

Our survey raises some issues that need further research.
It would be interesting to study in more detail the factors
behind the gender differences and gender-induced response
to different treatment modalities. Probably such clues
would be useful for elaborating sex-differentiated approach
for improvement of QoL. Other studies have already shown
that growth hormone deficiency in patients with cured
acromegaly is associated with lower subjective perception
of health [30]. However, patients on medical treatment are
not evaluated with stimulation tests, and little is known
about the effect of medical “over-treatment” on QoL.
Another issue that arise questions is the negative relation
between baseline scores and probability of improvement. Is
the worsening of high baseline QoL really inevitable with
time?

In conclusion, our study, which was based on a sample
size large enough to ensure adequate power, confirmed the
independent role of biochemical disease control for better
appearance scale and improvement from baseline in the
global scale, using AcroQoL. In addition, other indepen-
dent factors, such as older age, prior irradiation, and female
gender, showed negative influence on various scales of
AcroQoL. Although application of SSA was related to
worse QoL in the uncontrolled patients from the cross-
sectional group, there was evidence for improvement from
baseline at re-evaluation. Another interesting finding was
the negative correlation between QoL and duration of
remission in our patients. Given all our results, it seems
that all factors are closely interrelated, which makes QoL a
complex issue requiring individualized assessment.
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