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Questions on Life Satisfaction-Hypopituitarism (QLS-H) is
a new quality-of-life (QoL) questionnaire developed for
adults with hypopituitarism. To determine the effects of
long-term GH treatment on QoL, we evaluated QLS-H Z-
scores in 576 adult patients with GH deficiency (GHD) en-
rolled in HypoCCS, an international observational study,
using data from five countries in which comparative QLS-H
data from the general population were available.

Baseline QLS-H Z-scores were significantly lower in GH-
deficient patients than in the general population of the same
age, gender, and nationality. Z-scores were also significantly
lower in female patients vs. males (P = 0.006) and in adult-
onset vs. childhood-onset GHD (P = 0.002). Multivariate anal-
ysis associated female gender, multiple pituitary hormone
deficiencies, low serum IGF-I values (<75 pg/liter), and concom-
itant antidepressant medication with low baseline Z-scores.

QLS-H Z-scores increased from —1.02 + 1.43 (sp) at baseline
to —0.25 + 1.34 (sp) after 1 yr of GH treatment (P < 0.001) and
were no longer significantly different from the general pop-
ulation after 4 yr of treatment. There was no correlation be-
tween change in Z-score and GH dose or changes in IGF-I and
IGF binding protein-3 during treatment. This study demon-
strates that 1) improvements in QoL, as measured by the
QLS-H, are maintained during long-term GH replacement
therapy of adults with GHD, and 2) the QLS-H is a useful tool
for evaluating QoL in hypopituitary patients treated in clin-
ical practice. The authors suggest that evaluation of QoL
should be a part of the routine clinical management of adult
GH-deficient patients, complementing the measurement of
surrogate biological markers or other clinical end points.
(J Clin Endocrinol Metab 89: 1684-1693, 2004)

H DEFICIENCY (GHD) in adults is associated with
significant alterations in glucose and lipid metabo-

lism, body composition, physical performance and bone me-
tabolism (1). In addition to these metabolic disturbances,
quality of life (QoL) is impaired (2-5). The beneficial effects
of long-term GH replacement therapy on body composition
and metabolism in patients with GHD are well documented
(1). However, reports of the effectiveness of this therapy on
improving QoL have been inconsistent when QoL was mea-
sured using nonspecific psychometric instruments (2, 6-8).

Abbreviations: ADM, Antidepressant medication; AO, adult onset;
BMI, body mass index; CO, childhood onset; GHD, GH deficiency;
HypoCCS, European Hypopituitary Control and Complications Study;
IGFBP, IGF binding protein; OR, odds ratio; QLS-H, Questions on Life
Satisfaction-Hypopituitarism; QoL, quality of life; QOL-AGHDA, As-
sessment of Growth Hormone Deficiency in Adults.
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In studies in which questionnaires developed for adults with
GHD have been used to assess QoL, improvements with GH
replacement therapy have been consistently reported (9-14).
This indicates that these more specific instruments are useful
for assessing the clinical outcome of GH therapy.

The QOL-AGHDA (Assessment of Growth Hormone De-
ficiency in Adults) (3, 15) and the QLS-H (Questions on Life
Satisfaction-Hypopituitarism) (13, 14) are questionnaires
that have been developed to assess the specific issues faced
by adult patients with GHD. The QOL-AGHDA is a self-
rated questionnaire specifically tailored to assess QoL in
GH-deficient patients. However, it does not consider that
each individual will place a different level of importance on
each aspect of their functioning. In contrast, the QLS-H ques-
tionnaire provides scores that are weighted by each individ-
ual patient according to the importance they place on a
particular item. Respondents are first asked how important
each item is to them and then how satisfied they are with each
item.
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The QLS-H has been translated and validated in seven
languages, and reference data have been collected from sam-
ples of the general population of those seven countries
(France, Germany, Italy, The Netherlands, Spain, United
Kingdom, and the United States) (14). General population
QLS-H scores were found to differ between countries and
also to be dependent on age and gender. To account for these
variances in absolute QLS-H scores, Z-scores were calculated
(14), thus allowing pooling of data across countries, gender,
and ages.

In a retrospective analysis of clinical trial results, the base-
line QoL of patients with GHD measured using the QLS-H
was significantly poorer than that of the general population
and improved significantly after 6—-8 months of GH replace-
ment (14). To determine whether such improvements in QoL
are maintained during long-term GH treatment, we evalu-
ated QLS-H scores obtained in 576 patients enrolled in the
European Hypopituitary Control and Complications Study
(HypoCCS), an international postmarketing surveillance
study evaluating the efficacy and safety of GH therapy in
adult GH-deficient patients. QLS-H data from patients
treated for up to 4 yr with GH were analyzed for five coun-
tries in which reference QLS-H data from the general pop-
ulation were available. As a secondary objective, we ana-
lyzed predictors of poor QoL in adults with GHD before GH
treatment using the baseline data available from these
patients.

Patients and Methods
Patients

HypoCCS is an ongoing international surveillance study that collects
observational data on adult GH-deficient patients receiving GH replace-
ment therapy (Humatrope, Eli Lilly & Co., Indianapolis, IN). Because
this is an observational study, individual patient entry is at the discretion
of the investigating physician, once a patient is diagnosed as having
adult GHD according to the criteria used in the physician’s clinical
practice. A variety of stimulation tests were employed, based on the
individual investigator’s choice, and peak GH cutoff criteria employed
varied by test, investigator, and country. To assess the impact of these
variable diagnostic approaches on QLS-H results, we defined diagnostic
cutoffs according to the published literature (1, 16, 17): for the insulin
tolerance test; glucagon, glucagon/propranolol, or glucagon/betaxolol
test and arginine test, a peak GH cutoff of 3 ug/liter was used; for the
arginine/GHRH test a cutoff of 9 ug/liter was used. Remaining tests
were pooled together as other tests (GHRH, L-DOPA, clonidine tests)
and a cutoff of 3 ug/liter was used. QLS-H results were analyzed for
patients with peak GH values above and below these defined thresholds.

The European HypoCCS study currently involves 410 centers located
in 15 countries, but for the purpose of this analysis, patients from only
the five countries were included (France, Germany, Italy, The Nether-
lands, and the United Kingdom), in which the QLS-H had been validated
in the local language and normative QLS-H data were available. In these
countries, the QLS-H questionnaires had been completed as part of
HypoCCS for several years.

Some patients had been entered into clinical trials before being trans-
ferred into HypoCCS for long-term follow-up (trials patients; n = 260)
(18, 19), but none were treated with human GH at baseline evaluation.
All other patients in this analysis (n = 701) entered HypoCCS directly
(new patients). New patients included in HypoCCS were not receiving
GH therapy at enrollment. Baseline data at entry into the clinical trial for
trials patients and data at entry into HypoCCS for new patients were
used as baseline data in this analysis. At baseline, disease history, clinical
presentation, diagnostic features of hypopituitarism, and concomitant
clinical conditions were recorded, as provided by each physician. An-
thropometric measurements were made and a blood sample taken ac-
cording to routine clinical practice. All determinations were made ini-
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tially at baseline and subsequently at intervals according to the routine
management of hypopituitary patients by each physician. An annual
analysis interval was chosen for this study because the QLS-H had been
administered at baseline and at yearly intervals thereafter. The rela-
tionship between baseline patient characteristics and QLS-H Z-scores
was analyzed in the entire group of 961 patients. The effect of GH
treatment was analyzed only in the group of 576 patients with at least
one follow-up visit (efficacy population).

QLS-H questionnaire

The QLS-H questionnaire is self-administered and subjects must ini-
tially indicate how important a certain dimension of QoL is to them and
then their degree of satisfaction with that dimension. This allows each
item to be individually weighted in terms of importance by the patient.
The questions relate to resilience/ability to tolerate stress, body shape,
self-confidence, ability to become sexually aroused, concentration, phys-
ical stamina, initiative/drive, ability to cope with own anger, and ability
to tolerate noise/disturbance. Each item is rated on a 5-point Likert scale
ranging from “not important” (1) to “extremely important” (5) and
between “dissatisfied” (1) and very satisfied (5). The weighted score for
the degree of satisfaction (weighted satisfaction) with a particular di-
mension of quality of life is then calculated by the following formula (20):
weighted satisfaction = (importance — 1) X (2 X satisfaction — 5).

The total QLS-H score is subsequently obtained by adding the indi-
vidual item scores of the nine dimensions and can range from —108
(representing very low satisfaction) to +180 (representing very high
satisfaction). Reference ranges of total QLS-H scores have been con-
structed separately for each country by gender, using age as a contin-
uous independent variable, as previously described (14). Results were
expressed as Z-scores based on these reference ranges. Z-score = [QLS-H
score — mean(age)]/sp(age) for the general population of the particular
country.

Laboratory measurements

Serum samples were shipped at ambient temperature to a central
laboratory for measurement of IGF-I and IGF binding protein (IGFBP)-3
concentrations by RIA (21). Results were expressed as sp scores based
on reference ranges as previously described (22).

Statistical analyses

All comparisons for continuous data were performed using ANOVA
models for raw and rank transformed data for two-tailed level of sig-
nificance P = 0.05. For multiple comparisons the Sidak test was used
(Fig. 1, between countries). For categorical data, the * test was used. The
significance of changes from baseline was tested by Student’s paired ¢
test and Wilcoxon sign test. To detect whether patient Z-scores signif-
icantly differed from zero, 95% confidence intervals were calculated.

A logistic regression model was used for multivariate analysis of
possible factors that affected baseline Z-scores. The variables most con-
sistently associated with low baseline QLS-H Z-scores were selected by
the analysis software. To categorize continuous variables, the median
value was used as a cutoff point and baseline Z-score was the dependent
variable.

Results
Patient populations

Because patients entered HypoCCS from two back-
grounds, either after participation in a clinical trial (trials
patients; n = 260) or entering HypoCCS directly (new pa-
tients; n = 701), we compared groups at baseline to ensure
that they would be sufficiently similar for pooling. There
were no differences in age, body mass index (BMI), gender,
the distribution of primary diagnoses, or the proportion of
childhood-onset (CO) vs. adult-onset (AO) GHD between the
two populations. Among the new patients, there was a
higher proportion of patients with isolated GHD, compared
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Fic. 1. QLS-H Z-scores in new patients and trials patients enrolled
in the HypoCCS study at baseline and after 1 yr of GH treatment.
Values are mean * SEM; patient numbers at each time point are
included within the appropriate bar.

with trials patients (9.7 vs. 4.6%; P = 0.011). IGF-I and
IGFBP-3 sp scores were similar in the new patients and trials
patients (IGF-I: —3.02 = 2.56 vs. —3.04 * 2.10, respectively;
IGFBP-3: —1.38 = 2.01 vs. —1.66 * 1.97, respectively), and
there was no difference in the IGF-I/IGFBP-3 ratio between
the two groups (38.06 * 31.11 vs. 35.54 * 15.39). The GH
stimulation tests used in trials patients were: insulin toler-
ance test in 45.6%; arginine/GHRH in 3.1%; glucagon, glu-
cagon/propranolol, or glucagon/betaxolol in 38.6%; argi-
nine in 7.0%; and other tests in 5.7%. In new patients, the
stimulation tests used were: insulin tolerance test in 40.8%;
arginine/GHRH in 3.2%; glucagon, glucagon/propranolol,
or glucagon/betaxolol in 8.4%: arginine in 42.7%; and other
tests in 4.9%. Mean peak GH level on stimulation testing did
not significantly differ between the two groups and con-
firmed the diagnosis of severe adult GHD according to the
international guidelines in most patients (16). A higher pro-
portion of trials patients had a peak GH level below the test
cutoffs defined for this analysis (see Patients and Methods)
than the new patients (97.8 vs. 91.9%, P = 0.002), perhaps
indicating stricter inclusion criteria for clinical trials patients.
No significant difference was noted between the mean peak
GH values in these two groups of patients. Generally, trials
patients presented fewer associated clinical conditions than
new patients, probably due to stricter exclusion criteria in
clinical trials. Some conditions, such as visual impairment,
coronary artery disease, and hypertension, were significantly
less common in trials patients. However, arthritis presented
more often in this population. QLS-H Z-scores were signif-
icantly different between the two groups at baseline (—0.88 =
1.47 vs. —1.24 = 1.49, new vs. trials population; P = 0.008)

(Fig. 1).
Baseline characteristics

For further analyses, data from both patient groups were
pooled, and overall patient characteristics according to coun-
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try are shown in Table 1. There were significant differences
among the five populations for all characteristics except the
ratio of IGF-I/IGFBP-3 and the percentage of patients with
isolated GHD vs. multiple pituitary hormone deficiencies.
Pituitary tumor was the most common etiology in all coun-
tries. The proportion of CO patients was higher in Italy and
France than in the other countries, and lowest in the United
Kingdom. Patient profiles of concomitant clinical conditions
were different among the five countries (see Table 1). Gen-
erally, United Kingdom patients were older; had higher BMI;
were mostly AO; and had a higher frequency of associated
clinical conditions, particularly arthritis and diabetes melli-
tus. Italian patients, by contrast, tended to be younger, were
more likely to be CO, had more severe GH deficiency (low
IGF-I and IGFBP-3 sp scores), and generally had fewer con-
comitant clinical conditions (except hyperlipidemia).

With respect to type of onset of GHD, AO patients were
older and had higher BMI, higher peak GH levels (although
the proportion of patients with a peak GH value below cutoff
was similar in each group; 93.4% AO vs. 93.6% CO), and
higher IGF-I levels, compared with CO patients (Table 2).
GHD was more likely to be isolated in CO patients and of
longer duration. CO patients presented with fewer associ-
ated clinical conditions, and the primary diagnostic profile
between AO and CO patients was very different. The most
frequent diagnoses in CO patients were idiopathic GHD and
craniopharyngioma; the majority of AO patients had pitu-
itary adenomas.

Nineteen patients (11 from The Netherlands, six from the
United Kingdom, and two from Germany) were receiving
antidepressant medication (ADM) at baseline, mostly selec-
tive serotonin reuptake inhibitors. Of these patients, 11
(57.9%) were female, 15 (78.9%) had AO GHD, and 14 (73.7%)
had multiple pituitary hormone deficiencies. Two had a pi-
tuitary microadenoma (10.5%) and seven had a pituitary
macroadenoma (36.8%), and the remaining 10 patients had
GHD due to other etiologies. None of these patients were
reported as having Cushing disease. IGF-I absolute values
for the 19 patients were 108 + 86 ug/liter, and IGF-I sp scores
were —2.85 * 2.79. All but two patients complained of more
than one concomitant condition, the most common specific
condition being visual impairment (six patients, 31.6%).

QLS-H baseline Z-scores

In all countries, baseline QLS-H Z-scores were signifi-
cantly lower than in subjects of the same age and gender in
the general population of the patients’ countries (Fig. 2).
United Kingdom patients had significantly lower QLS-H
Z-scores, compared with all other countries at baseline (P <
0.001).

QLS-H Z-scores for various patient subgroups are shown
in Table 3. Scores were significantly lower in female patients
(P = 0.006) and in patients with AO GHD (P = 0.002). Pa-
tients who were receiving ADM had lower mean baseline
QLS-H Z-scores than those who were not, but the disparity
in group size (19 vs. 557) rendered statistical comparison
meaningless. There were no significant differences in base-
line QLS-H Z-scores with respect to disease duration or be-
tween patients with multiple pituitary hormone deficiencies,
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TABLE 2. Baseline characteristics of HypoCCS patients according to type of onset of GHD

Rosilio et al. ® Quality of Life in Adult GH Deficiency

CO AO P
Total patients enrolled 215 746
Age (yr) 28 +9 49 + 12 <0.001
Body mass index 26.5 £ 64 292 +54 <0.001
Gender (M/F) 127/88 386/360 n/s
IGHD (%) 14.0 6.7 <0.001
MPHD (%) 86.0 93.3 <0.001
Disease duration (yr) 16.2 (11.8-23.4) 4.3(1.4-10.8) 0.001
IGF-I (ug/liter) 59.6 (31.6-106.0) 78.1(51.0-117.0) <0.001
IGF-I sp score —4.69 (—6.95 to —3.03) —2.36 (—3.67 to —1.24) <0.001
IGFBP-3 (mg/liter) 1.90 (1.00-2.60) 2.48 (1.80-3.19) <0.001
IGFBP-3 sp score —2.57 (—4.66 to —0.80) —0.87(—1.98-0.11) <0.001
IGF-I/IGFBP-3 ratio 38.9 (24.8—-44.0) 32.2 (24.2-43.9) n/s
Peak GH (ng/liter) 0.24 (0.20-0.55) 0.50 (0.20-1.20) 0.003
Insulin tolerance test 0.25 (0.20-0.60) 0.50 (0.20-1.20) 0.021
Glucagon, glucagon/propranolol or betaxolol 0.40 (0.25-0.90) 0.45 (0.25-1.15) n/s
Arginine/GHRH 0.36 (0.16-2.10) 1.35 (0.25-3.45) n/s
Arginine 0.50 (0.20-1.30) 0.50 (0.25-1.00) n/s
Other tests” 0.25 (0.13-0.50) 0.50 (0.17-0.93) n/s
Etiology (%)
Idiopathic 38.8 4.4 <0.001
Trauma, Sheehan syndrome 2.3 7.1 0.009
Craniopharyngioma 25.2 10.6 <0.001
Empty sella 5.6 2.7 0.035
Pituitary adenoma 4.3 61.4 <0.001
Other etiology® 23.8 13.8
Pituitary adenoma functional status (% of adenomas)
Functional adenoma 66.7 37.1 <0.001
Nonfunctional adenoma 33.3 62.9 <0.001
Pituitary adenoma size (% of adenomas)
Macroadenoma 62.5 81.1 <0.001
Microadenoma 37.5 18.9 <0.001
Associated clinical conditions (% with condition)
Hyperlipidemia 14.8 26.0 0.004
Visual impairment 32.2 34.8 n/s
Coronary artery disease 0 6.5 0.001
Cerebrovascular disease 0.7 3.1 n/s
Diabetes mellitus 2.1 5.1 n/s
Residual intracranial tumor tissue 18.1 42.1 <0.001
Arthritis 0.7 7.6 0.002

Values are mean = SD or median (interquartile range is in parentheses), number or percent of patients, as indicated. IGHD, Isolated GHD;
MPHD, multiple pituitary hormone deficiencies; n/s, not significant. Not all values were available for all patients.
¢ Other tests, Pooled results from minor test categories, including GHRH, L-DOPA, and clonidine.

® Other etiology, Sum of remaining diagnoses.

compared with isolated GHD. There was no significant dif-
ference in QLS-H Z-scores between patients with a peak GH
level lower or higher than the appropriate test cutoff after
stimulation testing (—096 * 150 wvs. —128 = 145,
respectively).

There were significant differences in baseline QLS-H Z-
scores between age groups (P < 0.001, Table 3), which be-
came more apparent when AO patients were analyzed sep-
arately. The age-dependent pattern was U shaped with the
lowest Z-scores in the 35- to 45-yr group (Fig. 3). Because
most of the CO patients were younger than 40 yr, no mean-
ingful statistical comparisons were possible with regard to
the age dependence of Z-scores of these patients.

Multivariate analysis identified groups who were more
likely to have a baseline QLS-H Z-score lower than the me-
dian (—0.97). The odds ratios (ORs) with 95% confidence
intervals are shown in Table 4. Female patients had a higher
risk of lower baseline QLS-H Z-scores than males (OR 1.525),
as were patients with baseline IGF-I values lower than 75
png/liter (OR 1.802 wvs. patients with IGF-1 >75 ug/liter).

Multiple pituitary hormone deficiencies had a higher risk of
association with low baseline Z-scores than isolated GHD
(OR1.923), and there was a strong association with ADM (OR
3.959 vs. no ADM). Age group showed a tendency to con-
tribute to the model but was not statistically significant.

QLS-H Z-scores during treatment

Treatment results are shown for only the 576 patients with
at least one follow-up visit (efficacy population). CO patients
received higher GH doses than AO patients throughout the
observation period up to the fourth year (CO vs. AO, mean *
sp ug/kg'd; yr1,7.80 = 3.50 vs. 6.08 = 3.17, P < 0.001; yr 4,
7.76 = 6.13 vs. 5.69 = 3.01, P < 0.05).

QLS-H Z-scores increased from —1.02 * 1.43 at baseline to
—0.25 = 1.34 after 1 yr of treatment. The change in Z-score
from baseline at 1 yr was +0.79 = 1.22 (P < 0.001). This effect
persisted up to the fourth year of treatment (Fig. 4). QLS-H
Z-scores were not significantly different from those in the
general population after 4 yr of treatment. QLS-H Z-scores
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Fic. 2. Baseline QLS-H Z-scores by country. Values are mean * SEM.
*# P < 0.001 vs. all other countries (Sidak test). FR, France; GE,
Germany; IT, Italy; NL, The Netherlands; UK, United Kingdom.

from the 92 patients for whom continuous 4-yr data were
available were similar to the overall group scores at each time
point. The difference between the trials patients and new
patients observed at baseline had disappeared by 1 yr of
treatment (Fig. 1).

For patients reported as receiving ADM, QLS-H Z-scores
increased from —1.91 + 0.29 at baseline to —1.40 = 0.27 after
1 yr of treatment (18 patients) and —1.01 * 0.27 after 2 yr of
treatment (13 patients). Because these patient numbers were
so small, no statistical comparisons were made. For the pur-
pose of this analysis, we assume that these patients continued
taking ADM throughout this period.

QLS-H Z-scores for the efficacy population by gender and
onset type are shown in Fig. 5. Significant changes from
baseline were seen in all groups by 1 yr of treatment (P <
0.001 all groups). The onset-dependent difference in QLS-H
Z-scores seen at baseline (P = 0.010) remained significant at
yr 1 (P = 0.048) but had disappeared by yr 2 of treatment and
no significant differences were seen at any subsequent time
point, although the number of observations decreased over
time in this cross-sectional analysis. There were no gender-
dependent differences in the change in QLS-H Z-score from
baseline through to the fourth year of treatment, despite
higher (although this was only statistically significant at yr
2 and 3) GH doses in female patients (female vs. male,
mean * sp ug/kg'd; yr1, 6.8 + 35vs. 62 =3.1;,yr4,7.0 =
4.8 vs. 5.8 * 3.8). There was no significant correlation be-
tween GH dose and change in QLS-H Z-score. The age
group-dependent curve of QLS-H Z-scores in AO patients
shifted upward at 1 yr of treatment, but the shape of the curve
remained essentially similar (Fig. 2), indicating the persis-
tence of an age-group effect on QoL in AO patients.

There was no significant correlation between change in
QLS-H Z-score and changes in IGF-I, IGFBP-3 (serum levels
or sp scores), or IGF-I/IGFBP-3 ratio during treatment.

Discussion

It is well accepted that QoL is compromised in adult pa-
tients with GHD (1). The introduction of instruments devel-
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TABLE 3. Baseline QLS-H Z-scores in various subgroups

Value P
N 961
All patients —0.98 = 1.48
Gender
M —0.88 = 1.45 0.006
F -1.10 = 1.50
Onset
CO —-0.72 = 1.40 0.002
AO —1.06 = 1.50
Gender and onset
M CO —0.60 = 1.30 ANOVA
M AO —1.05 = 1.38 Gender n/s
F CO —0.90 = 1.56 Onset P = 0.010
F AO —1.18 = 1.47 Gender X onset n/s
GH stimulation test
Peak GH below cutoff —-0.96 = 1.50 n/s
Peak GH above cutoff —-1.28 = 1.45
ADM
Patients receiving ADM —1.91 = 1.25 Comparison n/a due
to variation in
group size
Patients not receiving —1.00 = 1.43
ADM
Disease duration (yr)
<5 —1.09 = 1.48 n/s
5-10 —0.96 = 1.48
=10 —0.87 = 1.47
Hormone deficiencies
MPHD —0.98 = 1.48 n/s
IGHD —0.96 = 1.55
Age group (yr)
<25 —-0.61 = 1.42 <0.001
25-35 —1.03 = 1.47
35-45 —1.23 = 1.60
45-55 —1.18 = 1.42
55-65 —0.87 = 1.43
>65 —0.38 = 1.34

Values are means = sp. M, Male; F, female; peak GH cutoff, 3 ug/
liter for all tests used except arginine/GHRH (9 ug/liter); ADM, an-
tidepressant medication; MPHD, multiple pituitary hormone defi-
ciencies; IGHD, isolated growth hormone deficiency; n/s, not
significant; n/a, not available.

oped specifically for these patients, QOL-AGHDA (3, 15) and
QLS-H (13), now allow the measurement of QoL in this
patient group with methods that are sensitive enough to
document changes in response to GH therapy. Previous
studies have shown an improvement in the QoL of adults
with GHD after 6—8 months of treatment (8, 10-12, 14, 23).
In the present study, QLS-H Z-scores were significantly in-
creased after 1 yr of GH replacement. The improvement in
QoL was sustained for at least 4 yr in all patient groups,
regardless of gender and onset type of GHD. QLS-H Z-scores
were not significantly different from those in the general
population after 4 yr of treatment, indicating such therapy
improves the QoL of adults with GHD to a level comparable
with that of the general population. Placebo-controlled trials
of adult GH replacement therapy that have demonstrated a
placebo effect on QoL have used nonspecific questionnaires
and been of short treatment duration (24-26). Although this
study was not placebo controlled, which limits the ability to
make inferences, the authors believe that the chance of a
placebo effect explaining the 4-yr efficacy results is quite low.
Thus, these data support the hypothesis that GH replacement

Downloaded from jcem.endojournals.org by on November 29, 2006


http://jcem.endojournals.org

1690 J Clin Endocrinol Metab, April 2004, 89(4):1684-1693

Rosilio et al. ® Quality of Life in Adult GH Deficiency

Baseline 1 year
05 F 05
o
= 0 0
: e s
Fia. 3. QLS-H Z-scores in patients with AOGHD N
according to age group at baseline and after lyr T -0.5 0.5
of GH replacement therapy. Values are mean + 9
SEM. (<}
1+ -1 F
-15 -:[_ 15 | . ) . . .
<25 25-35 35-4545-55 55-65 >65 <25 25-35 35-4545-5555-65 >65
Age group (years) Age group (years)
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P OR 95% CI
Female gender 0.024 1.525 1.057-2.201
IGF-I below 75 pg/liter 0.002 1.802 1.249-2.599
Presence of MPHD 0.056 1.923 0.985-3.755
Antidepressant 0.018 3.959 1.271-12.334

therapy prescribed

MPHD, Multiple pituitary hormone deficiency. Goodness of fit for
predictive value is approximately 97%.
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Duration of treatment (years)
A (n) 576 538 291 200 147
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Fic. 4. QLS-H Z-scores during GH replacement therapy for up to 4
yr of follow-up (solid line with circles, all patients with at least one
follow-up visit; dashed line with squares, 4-yr completers). The table
shows patient numbers for each group at each time point (A, all
patients; C, 4-yr completers). Values are mean + SEM. *, P < 0.05 for
comparison of all patients with the general population. Statistical
comparisons between the 4-yr completers and the general population
are not shown.

therapy has a long-term beneficial effect on QoL in these
patients.

A secondary objective of the current study was to deter-
mine the value of the QLS-H questionnaire in patients treated

@
L
[=]
o
7]
N
L
%]
ol
a

_12 L i 1 i 1 i 1 L 1

0 1 2 3 4

Duration of treatment (years)

Time (yr) O 1 2 3 4

MCO (n) 82 76 45 35 27

MAO (n) 224 214 105 68 55

F CO(n) 53 51 28 22 14

F AO (n) 217 197 113 75 51

Fia. 5. Effect of GH replacement therapy on QLS-H Z-score accord-
ing to onset of GHD (CO, AO) and gender (M, male; F, female). The
table shows patient numbers for each group at each time point (all
patients with at least one follow-up visit are included). Values are
mean * SEM.

in a routine clinical setting, rather than in the context of a
clinical trial. To determine the validity of pooling patients
from clinical trials and usual practice, an initial analysis
compared the characteristics of patients from these two pop-
ulations. The differences identified between the populations
reflected more severe GHD in trials patients, probably due
to more stringent inclusion/exclusion criteria in the trials
and, possibly, the fact that patients with more severe disease
may have had greater motivation to participate in a clinical
trial. In contrast, the new patients enrolled in HypoCCS
showed a higher frequency of associated clinical conditions,
reflecting the observational study design. These differences
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in patient populations may have impacted on baseline
QLS-H Z-scores, with trials patients showing lower scores.
This is supported by findings from a British study, which
reported that adults who entered a study of GH replacement
therapy exhibited greater distress, measured with the Not-
tingham Health Profile and Psychological General Well-
Being Schedule, than those who declined enrollment (27).
After 1yr of GH treatment, however, the difference in QLS-H
Z-scores between the trials patients and new patients dis-
appeared. Despite baseline differences between populations,
the two groups showed similar patterns of improvement in
their QLS-H Z-scores, suggesting that the questionnaire is a
sensitive tool for use not only in clinical trials but also in
common clinical practice.

Differences in baseline QLS-H Z-scores observed between
patients with AO and CO GHD confirm the previous find-
ings with generic questionnaires (23). The QoL of CO patients
is less compromised than that of AO patients, possibly due
to an earlier adaptation to their GHD (23). There were dif-
ferences in baseline characteristics among patients from dif-
ferent countries that might reflect variations in clinical prac-
tice. United Kingdom patients had significantly lower
QLS-H Z-scores at baseline, despite the fact that IGF-I,
IGFBP-3, and GH peak values from stimulation tests were
higher than in other countries. This may, however, also be a
reflection of cultural differences in patient-perceived health-
related QoL as measured by the QLS-H. This type of effect
has also been observed previously in studies on breast cancer
(28).

QLS-H Z-scores in all patients showed a U-shaped curve
across ages. When patients were classified by age group, the
lowest scores were found among 35- to 45-yr-olds. This pat-
tern was still evident after 1 yr of GH replacement, although
the curve shifted upward toward reference values from the
general population. When patients were analyzed according
to onset of GHD, the U-shaped age-dependent pattern re-
mained evident in AO patients, although there are currently
insufficient CO patients older than 40 yr to draw any con-
clusions about age effects within this group. This U-shaped
age-dependent pattern of the QLS-H Z-scores was unex-
pected a priori because Z-scores account for the age depen-
dence in the general population. There are several possible
explanations for this phenomenon. First, the U-shaped dis-
tribution of Z-scores could be a genuine effect of the hypo-
pituitary disease state affecting the QoL of patients differ-
ently at different ages. Second, complaints related to GHD as
assessed by the QLS-H questionnaire are similar to those of
aging. Middle-aged patients may therefore experience the
effects of their disease more profoundly than older patients,
whereas older patients may perceive their compromised
functioning as a consequence of aging rather than their dis-
ease. And third, the more reduced Z-scores may also reflect
the expectations of middle-aged AO patients when compar-
ing themselves with their healthy peers. These changes in life
satisfaction that occur with age may become apparent only
with a self-weighted questionnaire such as the QLS-H.

At baseline, female patients had lower QLS-H Z-scores
and during treatment received higher GH doses than male
patients. This suggests that females may need higher GH
doses to achieve the same QLS-H Z-scores as male patients
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(regardless of GHD onset), although this cannot be proven in
an observational study. This is consistent with reports re-
garding other efficacy measures, such as body composition
(29-31) and IGF-I levels (31-33).

In the current study, multivariate analysis showed the
following parameters were risk factors for poor QoL at base-
line: female gender, multiple pituitary hormone deficiencies,
low IGF-I levels, and receipt of ADM. Therefore, it is likely
that patients with one or several of these parameters are more
likely to have poor baseline QoL. In the case of patients
receiving ADM, despite adequate antidepressant therapy
and hormonal substitution of other pituitary deficiencies,
these patients had a very low QLS-H Z-score at baseline.
Most of these patients also presented associated clinical con-
ditions such as visual impairment that may have contributed
to a depressive state and aggravated their QoL in parallel.
The QLS-H does include dimensions that are altered in de-
pression, such as self-confidence, initiative/drive, and libido
(13) but is not a questionnaire built for depression. When the
QLS-H items were selected, depression-related items were
deliberately not excluded because the questionnaire was
based on questions reflecting complaints from the hypopi-
tuitary patients interviewed. Therefore, it is not surprising
that depressed patients in our cohort had lower scores. How-
ever, the very low baseline scores of the patients receiving
ADM did increase during GH therapy to levels comparable
with baseline levels of the overall cohort, all other conditions
being constant, showing that QLS-H is an adequate tool to
monitor GH replacement effects on QoL, even in depressed
patients treated with ADM. Recently an additional analysis
of the HypoCCS cohort has shown that pituitary radiother-
apy and a history of Cushing disease were important risk
factors for Z-scores below —2 (34). The identification of fe-
male gender as a risk factor for poor QoL is also consistent
with the finding that untreated female patients with GHD are
more severely affected than men in terms of the incidence of
mental disorders, mental well-being, and cognitive function
(35).

There was no correlation between change in QLS-H Z-
score and change in IGF-I or IGFBP-3 levels (either absolute
values or sp scores) during therapy, confirming previous
findings (12), and despite the fact that low IGF-I values (<75
pg/liter) predicted low baseline QLS-H Z-scores. IGF-1levels
should be considered only a surrogate marker of GH activity,
which distinguishes it clearly from clinical end points such
as body composition or QoL. An important difference be-
tween surrogate markers and clinical end points is their
different temporal pattern of change during GH treatment
with markedly faster changes of the surrogate marker [days
or weeks (32, 36) vs. months or years (1)].

In addition, it should be noted in this context that IGF-I
levels are regulated by many factors other than GH, such as
nutrition, the immune system, insulin, cortisol, estrogen, and
last but not least genetic factors (37, 38). Adult GHD is a
complex disease that comprises several disturbances such as
deranged body composition and serum lipids, decreased
bone mass, and compromised QoL. Each of these compo-
nents of the disease is probably only loosely associated with
the others and, importantly in this context, with IGF-I levels.
This means that they should be considered more or less as
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independent dimensions of the disease and should therefore
be evaluated separately. It remains to be determined whether
end points such as body composition or lipid status, known
to be affected by GHD in adults and by GH therapy, are
correlated (or not) with changes in QLS-H Z-scores.

In summary, the present study results obtained in the
setting of the international observational study HypoCCS,
show that improvements in QoL, as measured by the QLS-H
questionnaire, are maintained during long-term GH replace-
ment therapy of adults with GHD. These results also indicate
that the QLS-H questionnaire, a weighted measure of life
satisfaction, could become a useful tool for evaluating QoL
in hypopituitary patients in normal clinical settings. The
authors suggest that evaluation of QoL should be a part of
the routine clinical management of the adult GH-deficient
patient, which complements the measurement of IGF-I, lipid
status, body composition, and bone mineral density, as rec-
ommended by the Growth Hormone Research Society (16).
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