
O R I G I N A L A R T I C L E

Current treatment protocols can offer a normal or near-normal
quality of life in the majority of patients with non-functioning
pituitary adenomas

Cristina Capatina*, Constantinos Christodoulides*, Alberto Fernandez*, Simon Cudlip†, Ashley B. Grossman*,

John A. H. Wass* and Niki Karavitaki*

*Department of Endocrinology, Oxford Centre for Diabetes, Endocrinology and Metabolism, Churchill Hospital, and †Department of

Neurosurgery, John Radcliffe Hospital, Oxford, UK

Summary

Objective Non-functioning pituitary adenomas (NFA) may be

associated with significant morbidity. Published data on the

quality of life (QoL) of patients with NFA are scarce and con-

flicting. In view of the discordant findings and the advances in

the management of these subjects, we aimed to evaluate the QoL

in patients with NFA followed up in a tertiary endocrine UK

referral centre.

Subjects and Methods All consecutive patients with NFA

attending the outpatient clinic in the Department of Endocrinol-

ogy in Oxford over a 6-month period (n = 193) were offered 3

health-related QoL questionnaires [Short Form 36 (SF36), Not-

tingham Health Profile (NHP), European Quality of Life Scale

(EuroQoL)] to complete. Patient outcomes (response rate

93·3%) were compared with age-related UK reference values.

Results None of the QoL scores in the SF-36 or the 5 dimen-

sions of health in the EuroQoL was different from the reference

values. The visual analogue scale (VAS) score (EuroQoL) was

slightly compromised (P = 0·041). In the NHP questionnaire,

males had no parameter significantly affected, whereas females

performed worse in 1/6 areas (energy levels). Tumour recurrence

was an independent predictor for compromised VAS score and

for anxiety/depression (EuroQoL), and visual field defects for

more frequent problems with interests/hobbies (NHP).

Conclusions Overall, the health-related QoL and perception of

subjective health in patients with NFA was not compromised to

any major extent suggesting that we can now offer the prospect

of treatment and replacement, which will provide a normal or

near-normal QoL. Specific groups are affected in various

dimensions, necessitating measures to compensate for predispos-

ing factors.

(Received 16 April 2012; returned for revision 02 May 2012; finally

revised 23 May 2012; accepted 23 May 2012)

Introduction

Non-functioning pituitary adenomas (NFA) can be associated

with significant morbidity in terms of endocrine, visual and/or

neurological deficits, which may relate to either the tumour itself

or to the treatment offered, including surgery and radiotherapy.1

In general, therefore, it has not been surprising that studies eval-

uating the health-related quality of life (QoL) of patients with

various pituitary adenomas have shown significant impairment.2

–6 For example, in patients with secretory tumours, disease-spe-

cific outcomes have been reported: acromegaly primarily affected

physical function measures3 and was associated with more body

pain,6 and in patients with prolactinoma, this was mainly related

to the impairment of mental measurements, while in patients

with Cushing’s disease, a negative impact on almost all QoL

parameters was reported.3 Furthermore, compromised social and

physical functioning, energy levels and emotional reactions, as

well as increased anxiety, depression and fatigue have all been

reported in women treated for microprolactinomas compared

with controls.4 In pituitary adenomas, generally, including NFAs,

cognitive defects including decreased attention, executive con-

trol, working memory,7 verbal memory and executive function-

ing8,9 have all been reported. More specifically, assessments by

standardized personality questionnaires have revealed neurotic,

harm-avoidant personality patterns in patients with acromegaly

and NFAs, reduced novelty seeking behaviour in patients with

acromegaly,10 as well as less active coping strategies and

increased avoidance behaviour in all subjects with pituitary ade-

nomas.11

However, many such studies are confounded by the effects of

hormonal hypersecretion, and data focusing on the QoL of

patients with NFA are relatively scarce. The published evidence
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is conflicting, with the QoL reported to be overall not worse

compared with age- and sex-matched background population12

or controls,13 or significantly reduced in many subscales com-

pared with normative population values.2 Furthermore, it has

been proposed that hypopituitarism either has no effect12 or is

an independent predictor of QoL impairment,2 while the impact

of radiotherapy has also not been clearly defined.2,12–14

In view of these discordant findings, as well as the recent

advances in the optimization of hormone replacement therapy,

the aim of our study was to evaluate the QoL in a large series

of unselected consecutive patients with NFA followed up in a

tertiary endocrine referral centre in the United Kingdom by

using three widely validated questionnaires. The patient scores

on the assessed parameters were compared with those of age-

adjusted reference values of the general UK population pub-

lished in the literature, and we specifically explored the impact

of pituitary insufficiency, treatment type and tumour recurrence

on the QoL scores. Our results suggest that contemporary treat-

ment for these tumours with careful attention to replacement

regimens may produce relatively little impairment on overall

QoL.

Patients and methods

Patients

All consecutive patients with NFAs attending the endocrine

outpatient clinic over a period of 6 months (n = 193) were

offered three health-related QoL questionnaires [Short Form 36

(SF36), Nottingham Health Profile (NHP) and European Qual-

ity of Life Scale (EuroQoL)] to complete in a quiet environ-

ment; 13 patients did not return them, giving a response rate

of 93·3%. The median interval between diagnosis and the com-

pletion of the questionnaires was 72 months (range 3–300).

The group of responders included 180 patients with a median

age of 64 years (range 33–90); their characteristics are shown in

Table 1. The diagnosis of an NFA was based on criteria previ-

ously reported,15 and the project was approved as an audit

(registration number 1991) for the Oxford University Hospitals

Trust.

Endocrine evaluation and follow-up protocol

In our Department, the follow-up protocol for patients with

NFAs includes assessment of the pituitary hormonal profile

6 weeks post-operatively with formal visual field assessment

combined with imaging (MRI or, if contraindicated, CT scan-

ning) 3 months post-operatively. Those who subsequently

receive adjuvant radiotherapy have a clinical evaluation and

assessment of their visual fields and of their pituitary hormone

status at a minimum of yearly intervals (or earlier, if there are

manifestations of hypopituitarism or of relapse); pituitary imag-

ing takes place if clinically indicated. Those treated solely by sur-

gery have clinical evaluation at yearly intervals and pituitary

imaging annually for the first 5 years post-surgery or biannually

thereafter (or earlier, if there are manifestations of relapse). Cri-

teria for the diagnosis of hypopituitarism have been previously

published.16 Based on previous literature,17 subjects with no GH

stimulation test data but with proven multiple pituitary hor-

mone deficiencies were classified as GH deficient. All patients

who are cortisol or thyroid deficient are replaced in a standard

manner: typically, thyroxine is administered aiming to produce

a free thyroxine level in the upper half of the normal range,

while those on hydrocortisone are usually given a standard dose

of 10 mg on rising, 5 mg at lunchtime and 5 mg in the evening.

Females under the age of 50 years are offered the option of oes-

trogen replacement (combined oestrogen/gestagen or in cases

with absent uterus, oestrogen only). GH is replaced according to

the criteria required by the UK National Institute of Clinical

Excellence.18 All patients undergo a gradual dose titration and

the final dose used ranged between 0·2 and 1 mg daily achieving

IGF-I levels within the age- and sex-reference range (and prefer-

ably in upper half of it). Subjects offered pituitary hormone

replacement have at least annual biochemical assessment for the

confirmation of the adequacy of treatment.

Table 1. Characteristics of the patients

No cases (%)

Treatment type

TSA 99 (55%)

TSA and adjuvant radiotherapy 41 (22·8%)

TSA, radiotherapy for recurrence 20 (11·1%)

TSA, TSA and radiotherapy for recurrence 7 (3·9%)

Other* 13 (7·2%)

Radiotherapy (yes/no) 75/105 (41·67%/58·33%)

Recurrence (yes/no) 39/141 (21·67%/78·33%)

Pituitary function

GH deficiency 94 (52·2%)

Receiving replacement 47 (50% of deficient)

Hypogonadism 92 (51·1%)

Receiving replacement 74 (80·4% of deficient)

ACTH deficiency 79 (43·8%)

Receiving replacement 79 (100% of deficient)

TSH deficiency 83 (46·1%)

Receiving replacement 83 (100% of deficient)

Diabetes insipidus 12 (6·7%)

Receiving replacement 12 (100% of deficient)

Visual fields

Normal 135 (79·4%)

Bitemporal hemianopia 10 (5·9%)

Uni/bilateral quadrantanopia 15 (8·8%)

Unilateral hemianopia 5 (2·9%)

Other† 5 (2·9%)

*TSA followed by craniotomy (n = 1), only craniotomy (n = 2), TSA

followed by adjuvant radiotherapy and repeat TSA for relapse (n = 2),

TSA, TSA for relapse (n = 1), craniotomy and adjuvant radiotherapy

(n = 1), craniotomy and adjuvant radiotherapy followed by TSA for

relapse (n = 1), TSA followed by craniotomy and adjuvant radiotherapy

(n = 3), monitoring because of advanced age or serious co-morbidities

(n = 2).

†Unilateral blindness, binasal hemianopia or unilateral blindness with

temporal hemianopia.

TSA, transsphenoidal adenomectomy.
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QoL questionnaires

SF-36. This is a 36-item generic measure of the health status

that assesses 8 multi-item dimensions of health: physical

functioning (10 items), social functioning (2 items), role

limitations because of physical problems (4 items), pain (2

items), mental health (5 items), role limitations because of

emotional problems (3 items), vitality (energy and fatigue) (4

items) and general health perception (5 items). For each variable

item, the scores are transformed on to scale from 0 to 100

(worse to best possible health state, respectively). This

questionnaire is not disease-specific and is a widely adopted tool

for the assessment of various patient groups. We used the SF-36

Standard U.K. version 1.0,19 and age-related UK reference values

were derived from Ref. 20.

EuroQoL. This questionnaire is a generic measure of health

status consisting of two parts. The first one evaluates five

dimensions of health [mobility, self-care, usual activities (work,

study, housework, family or leisure), pain/discomfort and

anxiety/depression]. Each dimension is subdivided into three

levels (level 1: no problems, level 2: moderate problems and

level 3: severe problems) and the percentage of subjects

reporting a problem at each level is estimated. The second part

records the perception of the overall health on a visual analogue

scale (VAS) from 0 to 100 (worse to best imaginable health,

respectively).21 Normative age-related UK population data were

obtained from Ref. 22.

NHP. The NHP is a two-part questionnaire, the first of which

consists of 38 items requiring a ‘yes’ or ‘no’ answer (‘no’

indicating better health) and measuring discomfort or distress in

6 areas [energy level (3 items), pain (8 items), sleep (5 items),

social isolation (5 items), emotional reactions (9 items), physical

mobility (8 items)]; scores in each area are estimated as a

weighted mean of the related items and range between 0 and

100 (lower scores indicating better health status).23 The second

part lists 7 areas of daily life that may be affected by the health

status [work, looking after home, social life, home life, sex life,

interests and hobbies, holidays (vacations)] and the patient is

asked to tick a ‘yes’ or ‘no’ box for each of them after

considering whether his/her health status has any impact on that

particular activity. The number of patients giving a positive

answer in each area was compared with age and sex-related UK

reference data derived from Ref. 24.

Statistical analysis

SPSS for Windows version 17.0 (SPSS Inc., Chicago, IL, USA)

was used for statistical analysis. The Mann–Whitney U-test was

applied for the comparisons of data between patients and gen-

eral population and between subgroups of the patients (data

were not normally distributed). The chi-square test was used for

the comparison of discrete variables. Linear regression analysis

was used to assess independent variables affecting the QoL.

P-values < 0·05 were considered as statistically significant.

Results

QoL scores of all patients

SF-36. The QoL scores in all dimensions of health in the total

group of patients were not different from the UK age-adjusted

reference values. Further analysis by sex showed that females

reported slightly reduced scores in role limitations because of

physical problems (P = 0·041) and in role limitations because of

emotional problems (P = 0·041) (Table 2).

EuroQoL. No significant differences were found in the five

dimensions of health in the total group or in each sex compared

with the UK normative data. The VAS score was lower in the

total group (P = 0·041); further, separate analysis by sex showed

that the statistical significance remained only for the females

(P = 0·041) (Table 3).

NHP. Analysis of results by sex revealed that in males no

parameter was significantly affected, whereas females performed

significantly worse in the area of energy levels (P = 0·019) and

reported more frequently that their health status affected their

interests and hobbies (P = 0·024) and their holidays (P = 0·031)
(Table 4).

Table 2. SF-36 scores in the total group, as well as in males and females and P-values after comparison with UK age-adjusted reference values derived

from Ref. 19

Dimension of health Whole group P Males P Females P

Physical functioning 71·54 ± 27·02 0·818 73·56 ± 27·39 0·818 68·37 ± 26·30 0·589
Role limitations due to physical problems 64·53 ± 40·54 0·240 70·47 ± 39·78 0·589 55·22 ± 40·24 0·041*
Body pain 75·31 ± 26·54 0·937 77·64 ± 26·95 0·485 71·79 ± 25·63 0·818
General health perception 62·05 ± 21·97 0·589 63·51 ± 22·47 1·000 59·70 ± 21·08 0·180
Energy/vitality 54·98 ± 24·90 0·180 57·36 ± 25·01 0·937 51·16 ± 24·42 0·180
Social functioning 79·09 ± 25·92 0·589 80·61 ± 25·93 0·937 76·65 ± 25·90 0·093
Role limitations due to emotional problems 75·90 ± 37·85 0·065 79·24 ± 35·52 0·093 70·57 ± 41·01 0·041*
Mental health 76·60 ± 18·08 0·394 78·61 ± 17·72 0·310 73·39 ± 18·32 0·818

*Significant difference.
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Subgroup analysis

• Pituitary dysfunction: Subjects with deficient ACTH or

TSH reserve (all on replacement) did not show compromised

results in any of the questionnaires compared with those with

intact relevant axes. Patients with GH deficiency on replacement

had similar scores in all three questionnaires compared with

non-deficient subjects. Comparison of patients with non-

replaced GH deficiency [median age 40 years (range 32–82), 37

men/10 women] with the group of GH-replaced [median age

50 years (range 26–76), 33 men/14 women] showed that the

non-replaced patients had better scores in the areas of body pain

(84·02 ± 24·46 vs 69·60 ± 25·86; P = 0·004), general health per-

ception (66·46 ± 21·05 vs 54·98 ± 22·01; P = 0.013) and mental

health (80·63 ± 19·89 vs 72·26 ± 19·03; P = 0·009), as assessed

by the SF-36. There was no significant difference in the age or

the gender distribution between replaced and non-replaced

patients (P = 0·27 and 0·34, respectively). Subjects with gonado-

trophin deficiency on replacement did not perform worse in any

of the 3 questionnaires compared with non-deficient subjects.

Patients with non-replaced hypogonadism [n = 18, median age

69 years (range 48–86), all men, reasons: presence of contraindi-

cations, significant adverse effects, not keen on testosterone

treatment] scored significantly worse in the areas of usual activi-

ties (P = 0·040) (EuroQoL), social isolation (7·67 ± 19·06 vs

24·64 ± 33·66; P = 0·005), impact of health on looking after

home (21 ± 41 vs 46 ± 51; P = 0·028), on social life (22 ± 95 vs

46 ± 51; P = 0·004) and on interests/hobbies (21 ± 41 vs

53 ± 51; P = 0·006) (NHP) compared to those with an intact

gonadotroph axis or on replacement [n = 92, median age 64 years

(range 36–87), no significant difference in age distribution com-

pared with non-replaced hypogonadal males (P = 0·06)].
• Radiotherapy: Subjects who received radiotherapy per-

formed worse in the area of energy levels (32·73 ± 36·26 vs

24·70 ± 35·90; P = 0·048) (NHP) and had lower VAS score

(67·32 ± 19·86 vs 73 ± 18·49; P = 0·021) (EuroQoL) compared

with non-irradiated ones.

• Tumour recurrence: Those with recurrent disease had sig-

nificant differences in the areas of energy/vitality (44·89 ± 12·30
vs 50·14 ± 11·42; P = 0·014) (SF-36), anxiety (P = 0·026), VAS
score (62·97 ± 22·87 vs 73 ± 17; P = 0·009) (EuroQoL) and

physical ability (15·33 ± 20·36 vs 8·69 ± 17·71; P = 0·040)
(NHP) compared with subjects with no relapse.

• Repeat surgery: Patients who underwent repeated surgery

for their NFA scored worse in the area of energy levels

(44·28 ± 39·78 vs 25·00 ± 35·01; P = 0·013) (NHP).

Table 3. EuroQoL results in the total group (a), as well as in males and females (b) and comparison with UK age-adjusted reference values derived

from Ref. 21

Dimension of health

All patients

% of patients reporting problems

PLevel 1 Level 2 Level 3

(a)

Mobility 66·70 33·30 0·00 0·767
Self-care 92·40 7·00 0·60 0·542
Usual activity 60·80 36·80 2·30 0·815
Pain 55·60 42·10 2·30 0·888
Anxiety 69·40 28·80 1·80 0·864

VAS score 71·33 0·041*

Dimension of health

Males Females

% patients reporting problems

P

% patients reporting problems

PLevel 1 Level 2 Level 3 Level 1 Level 2 Level 3

(b)

Mobility 0·77 32·70 0·00 0·673 65·70 34·30 0·00 0·938
Self-care 0·54 6·70 1·00 0·501 92·50 7·50 0·00 0·938
Usual activity 0·82 37·50 3·80 0·462 64·20 35·80 0·00 0·650
Pain 0·89 36·50 1·90 0·521 46·30 50·70 3·00 0·791
Anxiety 0·86 28·80 1·00 0·542 68·20 28·80 3·00 0·864

VAS score 72·37 0·065 69·69 0·041*

*Significant difference.

VAS, visual analogue scale.
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• Visual field defects: Subjects with visual fields defects had

worse scores in the interests/hobbies subscale of the NHP

(42·42 ± 50·18 vs 20 ± 40·15; P = 0·08).

Linear regression analysis

Multivariate stepwise linear regression analysis was performed in

a model including age, sex, radiotherapy, tumour recurrence,

non-replaced hypogonadism, non-replaced GH deficiency and

visual fields defects as independent variables and the question-

naires items in which compromised scores had been found as

dependent ones. Age was an independent predictor for worse

scores in role limitations because of physical problems

(P = 0·000) (SF-36) and in physical ability (P = 0·001) (NHP).

Female sex was an independent predictor for compromised

scores in role limitations because of physical problems

(P = 0·002) (SF-36) and in mental health (P = 0·044) (SF-36).

Tumour recurrence was an independent predictor of compro-

mised VAS score (P = 0·019) (EuroQoL) and also for anxiety/

depression (P = 0·036) (EuroQoL). Non-replaced hypogonadism

was an independent predictor for worse results in social isola-

tion (P = 0·005) (NHP) and for more frequent problems in

interests/hobbies (P = 0·007) (NHP). Non-replaced GH defi-

ciency was an independent predictor of a better score in body

pain (P = 0·009) (SF-36), general health perception (P = 0·012)
(SF-36) and energy/vitality (P = 0·039) (SF-36). Visual field

defects were an independent predictor for more frequent prob-

lems with interests/hobbies (P = 0·012) (NHP).

Discussion

In this large series of patients with NFAs followed up in a single

tertiary referral centre under a robust protocol, we have shown

that, overall, the quality of life of the total group was not signifi-

cantly compromised compared with the general UK population,

with the exception of an impaired VAS score on the EuroQoL

questionnaire. Minor differences did emerge: a separate analysis

by sex revealed that females had compromised results in the

VAS score in the EuroQoL, in 2/8 subscales in the SF-36 and in

1/6 dimensions in the NHP questionnaire, while multivariate

regression analysis suggested that tumour recurrence was an

independent predictor of a worse VAS score and for anxiety/

depression (EuroQoL).

In our study, which included the largest number of patients

with NFA ever reported managed under a uniform robust proto-

col and with a very high response rate (93%), we used widely

evaluated generic patient assessed health outcome measures to

clarify perceptions of subjective health on dimensions (physical,

psychological, social) which disease may affect diversely. As no

specific questionnaires for patients with NFA are available, we

used three questionnaires (SF-36, EuroQoL and NHP) that are

well accepted as reliable instruments for the evaluation of

health-related quality of life and for which UK population

norms are available19–24 (based on large sample size, thereby

avoiding selection bias if the comparisons were performed with

small control groups). Furthermore, the SF-36 and NHP have

been used in previously published studies on patients with pitui-

tary adenomas2,6 allowing comparisons with our results.

Page et al.13 found no significant differences in the QoL, as

assessed by SF-36 and General Well Being Schedule, between 48

patients with NFAs on standard hormone replacement (exclud-

ing GH) who were followed up in the United Kingdom, and 42

age- and gender-matched controls who had undergone mastoid

surgery. Nielsen et al.12 compared 109 Danish patients with

NFAs with an age- and sex-matched background population

with the SF-36 and found that the patients did not have worse

scores in any of the dimensions assessed. Conversely, Dekkers

et al.2 compared the responses of 99 subjects with NFAs in 4

questionnaires [HADS (Hospital Depression and Anxiety Scale),

Multidimensional Fatigue Index (MFI-20), SF-36 and NHP]

with age-related Dutch or West European reference values and

concluded that the patients showed compromised results in all

MFI-20 subscales (physical fatigue, reduction in activity, reduc-

tion in motivation, mental fatigue) other than general fatigue, in

4/7 SF-36 items (social functioning, role limitations because of

physical problems and because of emotional problems, general

health perception) and in 2/6 NHP dimensions (energy and

Table 4. Nottingham Health Profile (NHP) scores in males and females

and P-values after comparison with UK age-adjusted reference values

derived from Ref. 24

Part I

Dimension

Males Females

Scores P Scores P

Energy level 24·95 ± 33·98 0·258 32·10 ± 38·99 0·019*
Pain 8·09 ± 18·96 0·796 9·53 ± 22·27 0·190
Emotional reaction 12·12 ± 21·61 0·222 10·54 ± 18·73 0·436
Sleep 12·64 ± 21·15 0·436 15·06 ± 22·28 0·222
Social isolation 8·94 ± 21·46 0·063 9·47 ± 20·74 0·258
Physical ability 9·30 ± 17·82 0·931 11·22 ± 19·38 1·000

Part II

Activities

affected by

health status

Males Females

% of patients

reporting

problems P

% of patients

reporting

problems P

Work 12·90 0·730 6·10 0·297
Looking after

home

22·10 0·340 25·40 0·730

Social life 15·40 0·863 22·10 0·161
Home life 11·40 0·931 10·30 0·605
Sex life 37·50 0·063 20·00 0·436
Interests and

hobbies

21·90 0·489 26·90 0·024*

Holidays 23·80 0·931 27·30 0·031*

*Significant difference.
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emotional reaction). The results showed even more clear differ-

ences when the comparison was performed by using 125 control

subjects, which were, however, chosen by the patients and possi-

bly subject to a selection bias. Notably, Dekkers et al.2 had a

response rate of 77% (vs 93% in our series) and a percentage of

eupituitarism of only 7%. Furthermore, differences in the

health-related QoL between various countries need to be taken

into account when comparing data from different countries.

Visual field defects were independently associated with a

higher percentage of patients reporting problems with interests/

hobbies (NHP). Dekkers et al.2 suggested that visual field

defects were not independent predictors of a reduced QoL

(HADS, MFI-20, NHP and SF-36), but no further details are

provided on the degree of visual impairment, whereas in a ser-

ies of 29 adult patients with craniopharyngiomas, using the

same tools, Dekkers et al.25 found that visual field defects were

one of the main independent predictors for depression, total

HADS score, reduced activity, motivation and energy. Intui-

tively, it is difficult to understand how visual impairment would

not impact on QoL. The impact of tumour relapse on the QoL

was clearly demonstrated in our series, with subjects having

recurrence of their tumour reporting compromised results in

the areas of energy/vitality (SF-36), anxiety, VAS score (Euro-

QoL) and physical ability (NHP). To our knowledge, this is the

first study assessing the negative effect of relapse in patients

with NFAs. The clinical implications of this findings are signifi-

cant, particularly for subjects treated solely by surgery, in which

high recurrence rates are expected,26 and emphasize the com-

promised perception of subjective health for this group of

patients. They also highlight the importance of adopting man-

agement strategies, which will minimize recurrence rates. In

contrast to males, females had compromised scores in some

dimensions of health [role limitations because of both physical

and emotional problems (SF-36), lower VAS score (EuroQoL),

reduced energy level (NHP)] and reported more frequently an

impact of health status on interests/hobbies and holidays

(NHP). Furthermore, the regression analysis showed that female

sex was an independent predictor for compromised scores in

role limitations because of physical problems and in mental

health (SF-36). Similar conclusions have been reached in previ-

ous studies on patients with pituitary adenomas.2,6 The impact

of non-treated androgen deficiency cannot be excluded,27

although the well-recognized gender differences in the QoL in

other diseases [coronary artery disease,28 primary brain

tumours,29 inflammatory bowel disease30 and diabetes mell-

itus31] support the hypothesis that disease perception is proba-

bly more severe in females.

Patients with replaced pituitary hormone deficits had no dif-

ference in their QoL compared with those who had intact axes.

Previous studies have suggested that hypopituitarism may2 or

may not12 be an independent predictor of compromised QoL

[role limitations because of physical problems (SF-36), impaired

social functioning (SF-36), sleep (NHP) and increased general

fatigue (MFI-20)] in subjects with NFA. It should be noted,

however, that in these series, the effect of hypopituitarism had

been evaluated without differentiating between replaced and

non-replaced subjects, thus making the interpretation of their

results rather difficult. QoL assessment in GH-deficient subjects

has shown variable results, ranging from severe impairment to

normal.32 Furthermore, the evaluation of the effect of GH

replacement on the QoL by using various measures has not

always shown consistent data.32,33 In our study, patients with

GH deficiency on replacement showed similar QoL in all three

questionnaires compared with non-GH-deficient subjects. Inter-

estingly, regression analysis showed that non-replaced GH defi-

ciency was an independent predictor of better score in body

pain, general health perception and energy/vitality (SF-36). We

have no obvious biochemical explanation for this finding, as no

patient was over-replaced and the dose of GH was gradually

adjusted to maintain IGF-I in the reference for age and sex

range. In our centre, GH-deficient patients are offered GH

replacement after assessment of their QoL with a standardized

questionnaire (AGHDA-Assessement of Growth Hormone Defi-

ciency in Adults). Those with optimal scores are not candidates

for treatment, and therefore, there is necessarily a selection bias

introduced by the prescreening of candidates for GH replace-

ment according to the NICE guidelines; this needs to be taken

into account when considering the overall impact of GH

replacement on the QoL in this series, and thus, one cannot

draw general conclusions as to the effect of GH replacement on

the QoL. We found that non-treated hypogonadism is associated

with compromised results in social isolation (NHP) and interests

and hobbies (NHP). In our series, all non-replaced hypogonadal

patients were males with a near significant trend for older age

(P = 0·06) and these findings are not surprising, given that

androgen deficiency in these subjects is associated with decreased

energy, motivation, initiative, self-confidence, depressed mood,

poor concentration and memory and increased sleepiness.34 Sub-

jects who received radiotherapy performed worse in the area of

energy levels (NHP) and had lower VAS score (EuroQoL) com-

pared with non-irradiated ones. Nevertheless, regression analysis

did not confirm that radiotherapy is an independent predictor

of compromised QoL. Although it has been previously reported

that radiotherapy is associated with reduced QoL in patients

with acromegaly,35 our findings are in agreement with those

from previous series of patients with NFA assessed by HADS,

MFI-20 NHP and SF-36.2,12,14

The median interval between diagnosis and the completion of

the questionnaires was 72 months (range 3–300); this could be a

possible limitation of our study, as not all patients were evalu-

ated at exactly the same time point of their follow-up. Future

prospective studies may overcome this potential drawback.

In conclusion, our study suggests that, overall, the health-

related QoL and perception of subjective health in patients with

NFAs, as assessed by generic QoL instruments, is not compro-

mised to a major extent. Whether this reflects the impact of

improvements in medical care or is related with the ‘package of

care’ offered by each centre is not clear. Nevertheless, specific

groups (females, subjects with tumour recurrence or non-trea-

ted hypogonadism or visual field defects) seem to be affected in

various dimensions of perceived health status, necessitating

measures to prevent relevant predisposing factors and to mini-
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mize their disease burden. Overall, it would appear that in spe-

cialized centres dealing with pituitary disease, we can now offer

to the majority of patients with NFAs the prospect of treatment

and replacement, which will provide a normal or near-normal

QoL.
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