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The quality of life in adult patients treated for Cushing’s disease in childhood
Jakos¢ zycia dorostych pacjentéw leczonych z powodu choroby Cushinga w dziecinstwie
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Abstract

Introduction: Numerous studies assessed the quality of life (QoL) of adult patients after Cushing’s disease (CD) treatment. Available
professional literature reveals that hypercortisolemia caused by CD may negatively impact the mood and social life. However, data
on Qol of adult patients after CD treatment in childhood are scarce.

Aim of the study: To study the QoL of adult patients treated for CD in childhood.

Material and methods: Eighteen out of 29 adult patients diagnosed in childhood with CD and/or treated at one center participated
in a survey and completed WHO Quality of Life-BREF questionnaire. The influence of selected prognostic factors for the QoL has
been analyzed. Patients data were compared with a control group with the same age and sex.

Results: Participants (10 women and 8 men) were at the mean age of 28.93 years (19.75-40.33). No significant difference in the
QoL was noted between analyzed patients and controls. Patients with hypopituitarism had lower results in domain 4 in comparison
with patients without hypopituitarism (p = 0.31) and lower results in domain 2 in comparison with the control group (p = 0.045).
Patients with a higher age at disease onset had lower results of the QoL in domain 1 (p = 0.031).

Conclusions: During long-term follow-up the QoL of patients after CD treatment in childhood is not significantly different wit QoL
of healthy controls. Further studies are needed to expand the knowledge of factors that may contribute to the QoL in CD patients
who were treated in childhood.

Key words:

quality of life, questionnaire, WHOQOL-BREF, Cushing’s disease.

Streszczenie

Wprowadzenie: Jako$¢ zycia (Qol) dorostych pacjentéw po leczeniu choroby Cushinga (CD) oceniano w wielu badaniach. Z do-
stepnej fachowej literatury wynika, ze hiperkortyzolemia spowodowana CD moze negatywnie wplywac na nastrdj i zycie spoteczne.
Jednak dane dotyczace jakosci zycia dorostych pacjentéw po leczeniu CD w dzieciristwie sg ograniczone.

Cel pracy: Zbadanie jakosci zycia dorostych pacjentéw leczonych z powodu CD w dzieciristwie.

Materiat i metody: Osiemnastu z 29 dorostych pacjentéw z rozpoznaniem w dziecifistwie CD i/lub leczonych w jednym osrodku
wzieto udziat w ankiecie i wypetnito kwestionariusz WHO Quality of Life-BREF. Przeanalizowano wptyw wybranych czynnikéw pro-
gnostycznych na QoL. Wyniki poréwnano z grupa kontrolng os6b zdrowych w tym samym wieku i pfci.

Wyniki: Uczestnicy (10 kobiet i 8 mezczyzn) byli w $rednim wieku 28,93 roku (19,75-40,33 roku). Nie stwierdzono istotnej r6znicy
w QoL miedzy analizowanymi pacjentami a grupa kontrolna. Pacjenci z niedoczynnoscia przysadki mieli nizsze wyniki w domenie
4. w poréwnaniu z pacjentami bez niedoczynnosci przysadki (p = 0,31) oraz nizsze wyniki w domenie 2 w poréwnaniu z grupa
kontrolng (p = 0,045). Pacjenci starsi w momencie wystapienia choroby mieli nizsze wyniki QoL w domenie 1 (p = 0,031).
Whioski: W dfugoterminowej ocenie QoL pacjentéw po leczeniu CD w dziecifistwie nie rézni sie istotnie od QoL 0séb zdrowych.
Potrzebne sg dalsze badania, aby poszerzy¢ wiedze na temat czynnikéw, ktére moga wptywac na jakos¢ zycia pacjentow z CD le-
czonych w dziecinstwie.

Stowa kluczowe:

jakos¢ zycia, kwestionariusz, WHOQOL-BREF, choroba Cushinga.
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Introduction

Numerous studies have been published to assess the qual-
ity of life (QoL) of patients after Cushing’s disease (CD) treat-
ment. However, they mainly concern the adult population [1, 2].
Available data on the QoL have shown that patients with CD still
experience significant problems in many areas of life, even af-
ter the achievement of biochemical remission and many years
after the definitive treatment. Hypercortisolemia caused by CD,
even when cured, may have long-term adverse effects on the
mood and functioning in the society [1]. It was also proved that
patients with CD have impaired mental well-being and psycho-
social functioning compared to patients with other pituitary tu-
mors [3-7]. Moreover, patients after successful CD treatment
may still have a persistent increased cardiovascular risk, body
composition alterations and depression, anxiety or impaired
cognition [8, 9]. As pituitary deficits requiring hormonal sub-
stitution may be diagnosed after CD treatment, patients may

Table I. The sociodemographic characteristics of the surveyed
patients

Variables Patients N (%)
Gender
Female 10 (55.56%)
Male 8 (44.44%)

Relationship status

Single 9 (50%)

In relationship 9 (50%)
Education

Primary 1 (5.56%)

Secondary 5 (27.78%)

Incomplete higher 2 (11.11%)

Higher 10 (55.56%)

Source of income

Work 12 (66.67%)
Pension 2 (11.11%)
Others 4 (22.22%)
Locality
Urban 12 (66.67%)
Rural 6 (33.33%)
N — number
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complain of incomplete recovery, both physical and psycho-
logical, which affects their QoL [10]. The only prospective study
conducted on the pediatric population by Keil et al. allows simi-
lar conclusions to be drawn [11].

Purpose

The aim of the presented study was to expand the knowledge
about the QoL of adult patients treated due to CD in childhood.

Material and methods

Eighteen adult patients out of 29 patients diagnosed with
CD and/or treated at our Institute between 1994 and 2018 took
part in the survey. All patients gave a formal consent in accor-
dance with the requirements of the Institutional Bioethical Com-
mittee (48/KBE/2018). All patients received the World Health
Organization Questionnaire of the Quality of Life (WHOQOL-
BREF). WHOQOL-BREF questionnaire details are mentioned in
Supplemental Material 1, which contains also information about
transformation of obtained results according to the appropriate
key [12]. Selected sociodemographic data came from the au-
thor’s questionnaire completed by each patient. The influence of
the following prognostic factors for the QoL has been analyzed:
* selected data from the author’s questionnaire: relationship

status, education, source of income, place of residence;
* clinical factors: gender, age at disease onset, time from the
onset of symptoms to pituitary surgery, hormonal status.

Hypopituitarism was defined as one or more pituitary hor-
mone deficiencies requiring replacement therapy. Patients data
were compared with a control group of 38 healthy subjects with
the same age and sex distribution and from the same geo-
graphical area as analyzed patients.

Statistical analysis

Data were analyzed using Statistica 13.0 PL for Windows.
The mean, range and standard deviation (SD) were calculated
for continuous variables. The distribution of continuous vari-
ables was checked for normality. The Student t-test was used
to determine significant differences for variables with a normal
distribution and to compare patient and control data. Correla-
tion analysis was used to determine the Pearson’s linear cor-
relation coefficient r. The p-value of less than 0.05 was consid-
ered to be statistically significant.

Results

The study group included ten (55.56%) women and eight
(44.44%) men, aged from 19.75 years to 40.33 years, with
the mean age of 28.93 years. The sociodemographic charac-
teristics of surveyed patients is shown in Table |. Regarding the
marital status, fifty percent of the surveyed patients were mar-
ried and the other half of the patients were single. Over half of
the patients (55.56%) had a higher education degree (equiv-
alent to obtaining a master’s degree). Regarding the source
of income, over half of the patients (66.67%) reported to be
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professionally active, 11.11% of the patients were on
a pension and 22.22% reported to have other sources
of income. 66.67% of patients reported that they lived
in an urban area.

As regards the analyzed clinical factors: the mean
age at the disease onset was 10.93 years (6.5-16). The
mean interval between the onset of symptoms and pitu-
itary surgery was 3.82 years (0.82-9.08). The mean time
from transsphenoidal surgery (TSS) to the date of com-
pleting the questionnaire was 14.13 years (5.42-24.50).
Two (11.11%) patients had a single pituitary hormone
deficiency and 12 (66.67%) patients had multiple pitu-
itary hormone deficiencies. Four patients did not take
any substitution therapy for pituitary deficiency.

The mean age of the control group was 30.84
+2.67 years (10 males and 26 females). The age and
sex were not different between patients and controls
(p = 0.10 and p = 0.38, respectively). Table Il shows
the mean transformed scores in the range of 0-100
with the min., max. and median value for each item of
WHOQOL-BREF in comparison with the control group
and with Heald et al. study [1].

No significant difference in the QoL was noted be-
tween analyzed patients and controls (Table Il). The
mean scores of all domains and the total score of
WHOQOL-BREF according to the sociodemographic
and clinical parameters are presented in Table lII.

No gender differentiation was observed in relation
to the QoL in this study. No significant difference in the
QoL was noted between patients in a relationship and
patients who were single. Regarding education, no
significant difference occurred between patients with
different levels of education. However, patients with
primary and/or secondary education had lower results
in domain 2 (psychological health) in comparison with
patients with an incomplete higher and/or higher educa-
tion (o = 0.07). Professionally active people presented
a higher QoL in domain 1 — physical health (o = 0.041)
and domain 4 — environment (p = 0.016) than patients
on a pension and those who reported other sources of
income. Patients with hypopituitarism had lower results
in domain 4 in comparison with patients without hypopi-
tuitarism (p = 0.31; Table lll) and lower results in domain
2 in comparison with the control group (p = 0.045).

The higher age at disease onset, the lower QoL in
domain 1 (p = 0.031) was reported (Fig. 1A). Patients
with a longer interval between disease onset and TSS
reported significantly more improvement in the physi-
cal domain (p = 0.029; Fig. 1B) and the environmental
domain (p = 0.031; Table V).

Discussion

Compared with our own controls, QoL of adult pa-
tients treated for CD in childhood was not significantly
different in any domain. These data are different with

Table Il. Mean Quality of Life scores in different domains (presented as transformed item scores in the range of 0-100) compared to the results of the control

group and to the results presented in the study by Heald et al. [1] (mean +=SD¥*)
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Table Ill. The association of sociodemographic and clinical factors with WHOQOL-BREF domains (mean =SD*)

Variables Domain 1 Domain 2 Domain 3 Domain 4
Gender

Female 49.60 =10.71 60.00 +=11.83 68.10 =16.16 65.90 =14.62

Male 54.00 =16.02 50.88 +14.33 77.38 =7.44 68.00 +9.67

p -value p = NS* p = NS* p = NS* p = NS*
Relationship status

Single 52.89 =14.08 54.89 =16.13 75.00 =13.77 70.11 £13.27

In relationship 50.22 +12.74 57.00 +£10.99 69.44 +13.54 63.56 +11.16

p-value p = NSt p = NSt p = NSt p = NSt
Education

Primary (N = 1) 25.00 25.00 75.00 56.00

Secondary 50.20 +9.81 52.60 +8.35 72.40 =9.53 63.80 =11.21

Incomplete higher 38.00 =0.0 50.00 =8.49 53.00 =4.24 56.50 =£9.19

Higher 57.60 =10.97 61.90 =11.91 75.70 =14.42 7150 =12.55
Source of income

Work 55.92 =12.29 58.92 +11.72 74.50 =15.07 71.58 =12.30

Pension and other 42.83 +10.67 50.00 +15.74 67.67 =9.33 57.33 +4.97

p-value p = 0.041 p = NSt p = NS’ p = 0.016
Locality

Urban 50.67 +13.4 56.25 +12.29 71.33 =13.62 64.25 +11.14

Rural 53.33 +13.47 55.33 =16.75 74.00 =14.51 72.00 =14.09

p-value p = NSt p = NS' p = NSt p = NS'
Hormonal status

Hypopituitarism 51.50 +13.85 54.07 +12.64 69.54 +11.57 63.57 + 9.11

No hypopituitarism 51.75 +11.84 62.50 +16.01 81.25 +17.91 78.25 +16.82

p-value p = NSf p = NS* p = NSf p = 0.031

*SD - standard deviation; N — number; 'NS — not statistically significant

the data presented by van Aken et al. [2] who presented physi-
cal and psychosocial impairments in adult patients treated for
CD in adulthood. Our patients with hypopituitarism had re-
duced QoL in domain 4 in comparison with patients with nor-
mal pituitary function after CD treatment, while hypopituitarism
did affect QoL in domain 2 (p = 0.045) compared to controls.
These results are also contrasting with the results presented by

96 © Copyright by PTEIDD 2021

van Aken et al. who showed that patients with hypopituitarism
had impaired QoL for all items, whereas patients without hypo-
pituitarism only scored worse for general fatigue [2].

Our data show that patients whose TSS was performed on
average 14.13 years before are characterized by better physical
and psychological health in comparison with a study by Heald
et al. [1] conducted on 114 adult patients with benign pituitary
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Figure 1A. The correlation between age at disease onset and
domain 1 score
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Figure 1B. The correlation between time from onset of symp-
toms to TSS and domain 1 score

Table IV. The association of selected clinical factors with WHOQOL-BREF domains. Pearson’s linear correlation coefficient — cor-

relation analysis; 95% Cl

Domain 1 Transformed
scores 1-100

Domain 2 Transformed
scores 1-100

Domain 4 transformed
scores 1-100

Domain 3 Transformed
scores 1-100

Age at disease onset -0.51 -0.11 -0.19 -0.32
(p-value) (p = 0.031) (o = NS) (o = NS) (o = NS)
Interval between 0.51 0.30 0.34 0.51
disease onsetand TSS  (p = 0.029) (o = NS*) (o = NS) (p = 0.031)

(p-value)

Cl - confidence interval; NS — not statistically significant; TSS — transsphenoidal surgery

tumors in relation to primary diagnosis. The study demonstrated
much lower results in those domains (domain 1: 35 =5 points vs.
51.56 +13.09 in our study, and domain 2: 42 =6 points vs. 55.94
+13.43, respectively) in adult patients with the mean of 7.7 years
after CD diagnosis. Furthermore, the patients in our study ob-
tained better results in the environmental domain (66.83 =12.36
points vs. 53 £5) in comparison with patients in this study [1].
The cited study from 2004 demonstrated that patients with
treated Cushing’s disease had significantly impaired psycho-
logical well-being and psychosocial functioning across all tested
domains in comparison with patients with all other pituitary tu-
mors [1]. Our study presents similar results — our patients had
significantly lower results in comparison with patients with mac-
roprolactinoma, acromegaly and patients with surgically-treated
nonfunctioning adenoma in domains 1 and 2, and in domain 4
(environment) regarding patients with macroprolactinoma [1].
Moreover, Van Aken et al. in his analysis of 58 adults after the
average of 13.4 years of follow-up emphasized that the general

QoL was decreased in the patients, predominantly manifesting
as weakened psychosocial and physical spheres, especially in
those with hypopituitarism [2]. Similar conclusions are provided
by the only prospective study by Keil et al. conducted on the
pediatric population [11]. The study on 40 children with Cush-
ing’s syndrome (CS) including 34 children with CD demon-
strated that pediatric CS was associated with impaired health-
related QoL one year after successful treatment [11]. Post-TSS
scores of all CS patients in this study were compared to norma-
tive data in the United States. The results remained significantly
lower for: physical function (o < 0.02), role-physical (o < 0.02),
global health perception (p < 0.001), emotional impact (parent)
(p < 0.001) and physical summary score (p < 0.001) [11]. The
presented results allow to draw similar conclusions as those
included in the study by Van der Klaauw et al., who reported
that patients with CD experienced impairment in the physical
functioning in comparison with patients who had been surgical-
ly treated for nonfunctioning adenomas [13]. Furthermore, Van
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der Klaauw et al. reported that adult patients with CD observed
significantly higher impairment in all areas of health-related
QoL in comparison with other pituitary adenomas (acromegaly,
prolactinoma, nonfunctioning adenomas) [13].

Different determinants have been described that impact the
quality of life [2, 14-17]. The study by Van Aken et al. conducted
on 58 adults revealed that age, age at diagnosis, gender and
hypopituitarism are the independent determinants of the QoL
after successful CD treatment [2]. Age at diagnosis negatively
influenced physical functioning and physical role limitations
(short form — 36 questionnaire (SF-36)), with a positive effect
on changes in health (SF-36). Male patients obtained higher
scores for motivation and activation compared to female pa-
tients (Multidimensional Fatigue Index) [2]. In studies by Valassi
et al. [17] and Papoian et al. [18] a long diagnostic delay had
a negative influence on the QoL with a higher age at diagnosis
as an additional factor in the study by Valassi et al.

Our study demonstrated that a higher age at the disease
onset negatively correlated with the QoL but only in the physi-
cal domain (p = 0.031). This finding is consistent with studies
by Van Aken et al. and Valassi et al. [2, 17]. In contrast to the
study by Valassi et al. and Papoian et al., a longer interval be-
tween disease onset and TSS (which may be comparable with
the diagnostic delay in those studies) significantly improved
QoL in the physical (p = 0.029) and the environmental domain
(p = 0.031) in the present study [17, 18]. Moreover, working
patients demonstrated a significantly higher QoL in domain 1
(p = 0.041) and domain 4 (o = 0.016) in comparison with (al-
together) patients on a pension and those with other sources
of income.

Our study did not reveal any significant differences be-
tween males and females in all four domains of the QoL, which
stays in line with other articles [18-20]. However, some stud-
ies indicated the female gender as a determinant of the low
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Supplemental material 1.

WHOQOL-BREF questionnaire details

WHOQOL-BREF is used to assess the QoL in both healthy
and sick people and refers to the following areas of the QoL:
physical, mental, social and environmental. Individual patient
assessment includes:

* in the physical field (domain 1): daily activities, dependence
on medication and treatment, energy and fatigue, mobility,
pain and discomfort, rest and sleep, ability to work;

* in the psychological field (domain 2): external appearance,
negative feelings, positive feelings, self-esteem, spirituality,
religion, personal faith, thinking, learning, memory, concen-
tration;

* in the field of social relations (domain 3): personal relation-
ships, social support, sexual activity;

* in the environmental domain (domain 4): financial resourc-
es, freedom, physical and mental security, health and health
care (accessibility and quality), home environment, oppor-

tunities to acquire new information and skills, opportunities

and participation in recreation and rest, physical environ-

ment (pollution, noise, traffic, climate), transport.

In addition, WHOQOL-BREF contains items analyzed sepa-
rately:

* Question 1: individual overall perception of the quality of life;
* Question 2: individual overall perception of health.

Answers are provided on a 5-point scale (scoring range
1-5). Scoring for individual fields is determined by calculat-
ing the arithmetic mean of the items included in the individual
fields. Then, the obtained results are transformed according to
the appropriate key [12]. A score between 4 and 20 points may
be obtained for each field (the score in the transformed scale:
1-100). Scoring reflects the sense of the QoL in a given field
and has a positive direction because better QoL is associated
with more points obtained.
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